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SECTION 01 45 00 - QUALITY REQUIREMENTS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. This Section includes administrative and procedural requirements for quality assurance and 
quality control. 


B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 


1. Specific quality-control requirements for individual construction activities are specified in 
the Sections that specify those activities.  Requirements in those Sections may also 
cover production of standard products. 


2. Specified tests, inspections, and related actions do not limit Contractor's quality-control 
procedures that facilitate compliance with the Contract Document requirements. 


3. Requirements for Contractor to provide quality-control services required by Architect, 
Owner, or authorities having jurisdiction are not limited by provisions of this Section. 


C. Related Sections include the following: 


1. Division 1 Section "Allowances" for testing and inspecting allowances. 
2. Division 1 Section "Construction Progress Documentation" for developing a schedule of 


required tests and inspections. 
3. Division 1 Section "Cutting and Patching" for repair and restoration of construction 


disturbed by testing and inspecting activities. 
4. Divisions 1 through 33 Sections for specific test and inspection requirements. 
5. Section 01 91 13 General Commissioning Requirement. 
6. Section 01 91 15 Commissioning Process. 
7. Section 01 91 16 Building Exterior Enclosure Commissioning. 
8.  


1.3 DEFINITIONS 


A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and ensure that proposed 
construction complies with requirements. 


B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that completed construction complies with requirements.  
Services do not include contract enforcement activities performed by Architect. 
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C. Mockups:  Full-size, physical example assemblies to illustrate finishes and materials.  Mockups 
are used to verify selections made under Sample submittals, to demonstrate aesthetic effects 
and, where indicated, qualities of materials and execution, and to review construction, 
coordination, testing, or operation; they are not Samples.  Mockups establish the standard by 
which the Work will be judged. 


D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 


1.4 DELEGATED DESIGN 


A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 


1. If criteria indicated are not sufficient to perform services or certification required, submit a 
written request for additional information to Architect. 


1.5 SUBMITTALS 


A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate 
their capabilities and experience.  Include proof of qualifications in the form of a recent report on 
the inspection of the testing agency by a recognized authority. 


B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required 
submittals, submit a statement, signed and sealed by the responsible design professional, for 
each product and system specifically assigned to Contractor to be designed or certified by a 
design professional, indicating that the products and systems are in compliance with 
performance and design criteria indicated.  Include list of codes, loads, and other factors used in 
performing these services. 


C. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 


1. Specification Section number and title. 
2. Description of test and inspection. 
3. Identification of applicable standards. 
4. Identification of test and inspection methods. 
5. Number of tests and inspections required. 
6. Time schedule or time span for tests and inspections. 
7. Entity responsible for performing tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 


D. Reports:  Prepare and submit certified written reports that include the following: 


1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
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8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Ambient conditions at time of sample taking and testing and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with 


the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspection. 


E. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work. 


1.6 QUALITY ASSURANCE 


A. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 


B. Factory-Authorized Service Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 


C. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance. 


D. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance. 


E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for 
installations of the system, assembly, or product that are similar to those indicated for this 
Project in material, design, and extent. 


F. Specialists:  Certain sections of the Specifications require that specific construction activities 
shall be performed by entities who are recognized experts in those operations.  Specialists shall 
satisfy qualification requirements indicated and shall be engaged for the activities indicated. 


1. Requirement for specialists shall not supersede building codes and similar regulations 
governing the Work, nor interfere with local trade-union jurisdictional settlements and 
similar conventions. 


G. Testing Agency Qualifications:  An agency with the experience and capability to conduct testing 
and inspecting indicated, as documented by ASTM E 548, and that specializes in types of tests 
and inspections to be performed. 


H. Preconstruction Testing:  Testing agency shall perform preconstruction testing for compliance 
with specified requirements for performance and test methods. 


1. Contractor responsibilities include the following: 
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a. Provide test specimens and assemblies representative of proposed materials and 
construction.  Provide sizes and configurations of assemblies to adequately 
demonstrate capability of product to comply with performance requirements. 


b. Submit specimens in a timely manner with sufficient time for testing and analyzing 
results to prevent delaying the Work. 


c. Fabricate and install test assemblies using installers who will perform the same 
tasks for Project. 


d. When testing is complete, remove assemblies; do not reuse materials on Project. 


2. Testing Agency Responsibilities:  Submit a certified written report of each test, inspection, 
and similar quality-assurance service to Architect, with copy to Contractor.  Interpret tests 
and inspections and state in each report whether tested and inspected work complies 
with or deviates from the Contract Documents. 


I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each 
form of construction and finish required to comply with the following requirements, using 
materials indicated for the completed Work: 


1. Build mockups in location and of size indicated or, if not indicated, as directed by 
Architect. 


2. Notify Architect seven days in advance of dates and times when mockups will be 
constructed. 


3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Architect's  approval of mockups before starting work, fabrication, or construction. 
5. Maintain mockups during construction in an undisturbed condition as a standard for 


judging the completed Work. 
6. Demolish and remove mockups when directed, unless otherwise indicated. 


1.7 QUALITY CONTROL 


A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 


1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of the types of testing and inspecting they are 
engaged to perform. 


2. Payment for these services will be by the Owner. 
3. Costs for retesting and reinspecting construction that replaces or is necessitated by work 


that failed to comply with the Contract Documents will be charged to Contractor. 


B. Contractor Responsibilities:  Unless otherwise indicated, provide quality-control services 
specified and required by authorities having jurisdiction. 


1. Where services are indicated as Contractor's responsibility, engage a qualified testing 
agency to perform these quality-control services. 


a. Contractor shall not employ the same entity engaged by Owner, unless agreed to 
in writing by the Architect. 


2. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspecting will be performed. 


3. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 
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4. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 


5. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 


6. Commissioning as directed in Division 1 Commissioning Specifications and in Division 1 
through 33 technical specifcations. 


C. Special Tests and Inspections:  Owner will engage a testing agency to conduct special tests 
and inspections required by authorities having jurisdiction as the responsibility of Owner. 


1. Testing agency will notify Architect and Contractor promptly of irregularities and 
deficiencies observed in the Work during performance of its services. 


2. Testing agency will submit a certified written report of each test, inspection, and similar 
quality-control service to Architect with copy to Contractor and to authorities having 
jurisdiction. 


3. Testing agency will submit a final report of special tests and inspections at Substantial 
Completion, which includes a list of unresolved deficiencies. 


4. Testing agency will interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from the Contract Documents. 


5. Testing agency will retest and reinspect corrected work. 


D. Manufacturer's Field Services:  Where indicated or directed by the Architect, engage a factory-
authorized service representative to inspect field-assembled components and equipment 
installation, including service connections.  Report results in writing. 


E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that revised or replaced Work that failed to comply with requirements established 
by the Contract Documents. 


F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of 
duties.  Provide qualified personnel to perform required tests and inspections. 


1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 
Work during performance of its services. 


2. Interpret tests and inspections and state in each report whether tested and inspected 
work complies with or deviates from requirements. 


3. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-
control service to Owner, Architect and Contractor. 


4. Do not release, revoke, alter, or increase requirements of the Contract Documents or 
approve or accept any portion of the Work. 


5. Do not perform any duties of Contractor. 


G. Associated Services:  Contractor shall cooperate with agencies performing required tests, 
inspections, and similar quality-control services, and provide reasonable auxiliary services as 
requested.  Notify agency sufficiently in advance of operations to permit assignment of 
personnel.  Provide the following: 


1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 


inspecting.  Assist agency in obtaining samples. 
4. Facilities for storage and field-curing of test samples. 
5. Delivery of samples to testing agencies. 
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6. Preliminary design mix proposed for use for material mixes that require control by testing 
agency. 


7. Security and protection for samples and for testing and inspecting equipment at Project 
site. 


H. Coordination:  Contractor shall coordinate sequence of activities to accommodate required 
quality-assurance and quality-control services with a minimum of delay and to avoid necessity 
of removing and replacing construction to accommodate testing and inspecting. 


1. Schedule times for tests, inspections, obtaining samples, and similar activities. 


PART 2 - PRODUCTS (Not Used) 


PART 3 - EXECUTION 


3.1 REPAIR AND PROTECTION 


A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 


1. Provide materials and comply with installation requirements specified in other Sections of 
these Specifications.  Restore patched areas and extend restoration into adjoining areas 
in a manner that eliminates evidence of patching. 


2. Comply with the Contract Document requirements for Division 1 Section "Cutting and 
Patching." 


B. Protect construction exposed by or for quality-control service activities to the satisfaction of the 
Architect. 


C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 


END OF SECTION 01 45 00 
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		3.1 REPAIR AND PROTECTION
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		B. Protect construction exposed by or for quality-control service activities to the satisfaction of the Architect.

		C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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SECTION 01 91 15 - COMMISSIONING PROCESS 


PART 1 - GENERAL 


1.1 Commissioning: Commissioning is a systematic process of ensuring that all building systems 
perform interactively according to the Owner's Project Requirements and Performance 
Criteria. This is achieved by beginning in the design phase and documenting the Owner's 
Project Requirements  and Performance Criteria and continuing through construction, 
acceptance and the warranty  period with actual verification of performance. The 
commissioning process shall encompass and coordinate  the traditionally  separate functions 
of system documentation , equipment start-up, control system calibration, testing and 
balancing, as well as performance testing and training. 


 
A. Commissioning during the construction phase is intended to achieve the following specific 


objectives according to the Contract Documents: 
 


1. Verify that applicable equipment and systems are installed 
according to the manufacturer's recommendations and to 
industry accepted minimum standards and that they receive 
adequate operational checkout by installing contractors. 


2. Verify and document proper performance of equipment and 
systems. 


3. Verify that O&M documentation left on site is complete. 
4. Verify that the Owner's operating personnel are adequately 


trained. 
 


B. The commissioning process does not take away from or reduce the responsibility of the system 
designers or installing contractors to provide a finished and fully functioning product.  


C. The required building exterior envelope enclosure commissioning protocol for this project shall 
follow and implement the NIBS (National Institute of Building Sciences) Guideline 3 – 2012 
documentation “Building Enclosure Commissioning Process” (BECx) which is a guideline to be 
used in conjunction with ASHRAE Guideline 0-2005 “The Commissioning Process” in addition 
to Specification Section 019115. 


D. Abbreviations: The following are common abbreviations used in the Specifications and in the 
Commissioning Plan. 
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A/E= 
 


Architect And Design Engineers 
Commissioning  Agent 


CxA 
O&M= 


Commissioning Agent 
Operations & Maintenance 


NJSDA NJSDA Owner’s Representative BES = 
BECxA= 


Building Enclosure Specialist  
Building Enclosure Commissioning 
Authority 


JCPS= Jersey City BOE  Representative CK = Construction Checklist 


Test= Performance Testing Agent PM= Project Manager  
GC General Contractor SC = Sealant Subcontractor 
GLC= Glazing Subcontractor CM = Construction Manager 
Mas= Masonry Subcontractor 


 
 


Subs= Subcontractors To GC 
Roof = Roofing Subcontractor CK = Construction Checklist 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


E. Related Sections: Specific commissioning requirements will apply and or given for the 
following sections of these Specifications.     All of the following sections apply to the work of 
this section. 
 


1. Section SC - Supplementary Conditions 
2. Section 01100 - Coordination 
3. Section 01220 - Project Meetings 
4. Section 01300 -    Submittals 
5. Section 01310 – Schedules and Reports 
6. Section 01410 – Testing Laboratory Service 
7. Section 01700 -   Contract Closeout 
8. Section 01820 – Operating & Maintenance Data 
9. Section 014500 – Quality Requirements 
10. Section 019115 - Commissioning Requirements 
11. Section 019116 – Building Exterior Enclosure Commissioning 
12. Section 033300 - Cast-in-Place Concrete 
13. Section 034500 -  Precast Architectural Concrete 
14. Section 042000 – Unit Masonry 
15. Section 071113 - Bituminous Dampproofing 
16. Section 071700 - Bentonite Waterproofing 
17. Section 072100 - Thermal Insulation 
18. Section 072200 - Roof Insulation 
19. Section 072726 - Fluid-Applied Membrane Air Barriers 
20. Section 074113 - Standing Seam Metal Roof Panels 
21. Section 075220 - Modified Bituminous Membrane Roofing 
22. Section 072600 – Sheet Metal Flashing and Trim 
23. Section 079200 - Joint Sealants 
24. Section 081113 - Hollow Metal Doors and Frames 
25. Section 081743 - FRP Flush Doors 
26. Section 084113 -  Aluminum-Framed Entrances and Storefronts 
27. Section 084523 – Fiberglass-Sandwich-Panel assemblies 
28. Section 085113 - Aluminum Windows 
29. Section 088000 – Glazing 
30. Section 092900 – Gypsum Board 
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F. The purpose of this section is to specify responsibilities in the commissioning process. 


G. Exterior envelope components, products, assemblies to be commissioned are listed 
within this specification section under Part 3 requirements  


H. Commissioning requires the participation of the project team as defined in 


I. Section 1810, Part 1.03 to ensure that all systems are operating in a manner consistent 
with the Contract Documents.  


J. The general commissioning requirements and coordination are detailed in ASHRAE 
Guideline 0-2005 and within Specification Section 019115. The project team shall be 
familiar with both documents and the Commissioning Plan issued by the CxA and shall 
execute all commissioning responsibilities assigned to them in the Contract Documents. 


1.2 DEFINITIONS 
 


A. Acceptance Phase: phase of construction after start-up and initial checkout when 
performance tests, O&M documentation review and training occurs.  


B. Approval: acceptance that a piece of equipment or system has been properly installed and is 
functioning in the tested modes according to the contract documents.  


C. Architect I Engineer (A/E): the prime consultant (architect) and sub-consultants who 
comprise the design team, generally the HVAC mechanical designer/ engineer and the 
electrical designer/ engineer.  


D. Building Enclosure Commissioning Authority (BECxA): independent entity designated by the 
team to formally document the project-specific Building Enclosure Commissioning.  This entity 
should be trained, experienced and knowledgeable in the process of building enclosure 
commissioning and possess basic architectural and building science knowledge of the design, 
performance, systems and construction related to the building enclosure.  The BECxA role may 
be accomplished by the Building Enclosure Specialist (BES), CxA or an additional member to 
the team. 


E. Building Enclosure Specialist (BES): This person or party is deemed an “expert” in the building 
enclosure systems anticipated to be used on the proposed building and possesses the 
experience and technical qualifications to design, critique, validate and support the team in the 
project development and construction validation.   


F. Commissioning Authority (CxA):  independent A/E team members who direct and 
coordinate the day-to-day commissioning activities. The CxA does not take an oversight role 
like the PM. The CxA shall report directly to the Owners Representative. 


 
1. Commissioning Plan: an overall plan, developed before or after bidding, that provides 


structure, schedule, and coordination planning for the commissioning process. 
 


2. Contract Documents: the documents binding on parties 
involved in fue construction of this project (Drawings, 
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Specifications, Change Orders, Amendments, Contracts, 
Commissioning Plan, etc.). 


G. Construction Manager (CM) – a contractor hired by the owner to provide daily oversight of 
construction activities. 


H. Contractor: the general contractor;  see item ‘L’ below 


I. Deferred Tests: Field tests that are performed later, after substantial completion, due to 
partial occupancy, equipment, seasonal requirements, design or oilier site conditions that 
prevent the test from being performed. 


J. Deficiency: a condition in the installation or function of a component, piece of equipment or 
system that is not in compliance with the Contract Documents (that is, does not perform 
properly or is not complying witl1 the design intent). 


K. Design Basis: tl1e basis, rationale, and assumptions for calculations, decisions, schemes, and 
system and assemblies selected to meet the Owner's Project Requirements and to satisfy 
applicable  regulatory  requirements, standards, and guidelines. 


L. Factory Testing: testing of equipment on-site or at the factory by factory personnel with an 
Owner's representative present. 


M. Performance Test (Test): test of the dynamic function and operation of equipment and 
systems using manual (direct observation) or monitoring methods. Testing is the dynamic 
testing of systems and assemblies (rather than just components) as they are being erected to 
conform proper installations, function, integration, terminations, etc. 


N. The CxA develops the test procedures in a sequential written form, coordinates, oversees 
and documents the actual testing, which is usually performed by the Installing Contractor or 
vendor unless independent test agents are specified.   


O. General Contractor (GC): the prime contractor for this project. Generally refers to all the 
GC's subcontractors as well. Also referred to as the contractor, in some contexts. 


P. Indirect Indicators: indicators of a response or condition, such as a reading from a control 
system screen  


Q. Manual Test: using hand-held test instruments, wi th immediate control system readouts 
or direct observation to verify performance (contrasted to analyzing monitored data taken 
over time to make the "observation"). 


R. Monitoring: the recording of parameters to document the trending performance of building 
assemblies 


S. Non-Conformance / Non-Compliance: see "Deficiency." 


T. Owner-Contracted Tests: tests paid for by the Owner outside the General Contractor’s 
contract, which the CxA will oversee. These tests will not be repeated during tests if 
properly documented. 
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U. Owner 's Project Requirements (OPR): written documentation of the functional requirements 
of a facility and the expectations of how the facility will be used and operated. This 
documentation includes project and design goals, budgets, limitations, schedules, owner 
directives, and supporting information. OPRs are addressed to all disciplines necessary to 
properly plan, design, construct, operate, and maintain systems and assemblies. 


V. Performance Criteria: indicators that allow verification that a specific Owner Requirement or 
element in the Design Narrative or Design Basis has been met. 


W. Phased Commissioning: Commissioning that is completed in phases (by floors, for 
example) due to the size of the structure or other scheduling issues, in order minimize the 
total construction time. 


X. Construction Checklist (CK): a list of items to inspect and elementary component tests to 
conduct to verify proper installation of equipment or systems, provided by the CxA to the 
Sub. Construction checklists are primarily Construction checklists augment and are 
combined with the manufacturer's start-up checklist. Even without a commissioning process, 
contractors typically perform some, if not many, of the Construction checklist items a CxA 
will recommend . However, few contractors document in writing the execution of these 
checklist items. Therefore, for most equipment, the contractors execute the checklists on their 
own. The CxA only requires that the procedures be documented in writing, and does not 
witness the majority of construction checklist, except for larger or more critical pieces of 
equipment. 


Y. Project Manager (PM): the contracting and managing authority for AMB Realty over the 
design and/ or construction of the project. 


Z. Sampling: functionally testing only a fraction of the total number of identical or near identical 
pieces of equipment. Refer to Section 01810, Part 3.6, F for details. 


AA. Seasonal Performance Tests: FT that is deferred until the system(s) will experience 
conditions closer to their design conditions. 


BB. Simulated Condition: condition that is created for the purpose of testing the response of a 
system (e.g., applying a hair blower to a space sensor to see the response in a VAV box). 


CC. Simulated Signal: disconnecting a sensor and using a signal generator to send an 
amperage, resistance, or pressure to the transducer and DDC system to simulate a sensor 
value. 


DD. Specifications: the construction Specifications of the Contract Docum ents. 


EE. Start-up: the initial starting or activating of dynamic equipment, including executing 
construction checklists. 


FF. Subs: the subcontractors to the GC who provide and install building components and 
systems. 


GG. Test Procedures: the step-by-step process which must be executed to fulfill the test 
requirem ents. The test procedures are developed by the CxA. 
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HH. Test Requirements : requirements specifying what modes and functions, etc. shall be tested. 
The test requirements are not the detailed test procedures. The test requirements are 
specified in the Contract Documents including Project Drawing T-04 . 


 
II. Trending: monitoring using the building control system. Vendor: supplier of equipment. 


 
JJ. Warranty Period: warranty period for entire project, including equipment components. 


Warranty begins at Substantial Completion, unless otherwise specified and extends for 
at least one year, unless specifically noted otherwise in the Contract Documents and 
accepted submittals. 


1.3 COORDINATION 
 


A. Commissioning Team: The members of the commissioning team consist of the contract 
CxA, the construction representative of the Owner - The Owner's PM, the GC, the A/E, 
the and any other installing subcontractors or suppliers of equipment. Also, if known, 
the Plant Operations building mechanic from JCPS should also be made a member of 
the commissioning team . 


B. Management: The contract CxA is hired by the Owner directly . The CxA directs and 
coordinates the project commissioning activities and reports to the NJSDA and JCPS. 
All team members work together to fulfill their contracted responsibilities and meet the 
objectives of the contract documents.  


C. Scheduling The CxA will work with the PM and GC according to established protocols 
to schedule the commissioning activities. The CxA will provide sufficient notice to the 
PM and GC for scheduling commissioning activities. The GC will integrate all 
commissioning activities into the master schedule. All parties will address scheduling 
problems and make necessary notifications in a timely manner in order to expedite the 
commissioning process . 


D. The CxA will provide an initial schedule of primary commissioning events at the 
commissioning kickoff and scoping meetings. The Commissioning Plan -Construction Phase 
provides a format for this schedule. As construction progresses, more detailed 
schedules are developed by the CxA. The Commissioning Plan also provides a format 
for detailed schedules. 


1.4 COMMISSIONING  PROCESS 
 


A. Commissioning Plan: The Commissioning Plan provided as part of the bid documents, is 
binding on the contractor. The Commissioning Plan provides guidance in the execution of 
the commissioning process. Just after the initial commissioning scoping meeting, the CxA 
will update the plan that is then considered the "final" plan, though it will continue to evolve 
and expand as the project progresses. In the event of any conflict, the Project Specifications 
will take precedence over the Commissioning Plan. 
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B. Commissioning Process: The following narrative provides a brief overview of the typical 
commissioning tasks during construction and the general order in which they occur. 


 
1. Commissioning during construction begins with a scoping 


meeting conducted by the CxA and Contractor where the 
commissioning process is reviewed with the commissioning 
team members. 


2. Additional meetings will be required throughout construction, 
scheduled by the CxA with necessary parties attending to plan, 
scope, coordinate, schedule future activities and resolve 
problems. 


 
3. Equipment documentation is submitted to the CxA during 


normal submittals, including detailed start-up procedures.  
 


4. The Contractor develops start-up plans for review and approval 
by the CxA. 


 
5. The Contractor and appropriate Subs provide their standard 


checklists to the CxA who will use them to develop CK's the 
contractors' will complete prior to testing . 


 
6. In general, the checkout and performance verification 


proceeds from simple to complex, from component level to 
equipment to systems and intersystem levels with CKs being 
completed before testing. 


 
7. The Contractor and Subs, under their own direction, execute and 


document the CKs and perform start-up and initial checkout. The 
CxA documents that the checklists and start-up were completed 
according to the approved plans. This may include the CxA 
witnessing start-up of selected equipment.  


 
8. The CxA together with the A/E representative performs  periodic 


construction observations 
 


 
9. The CxA develops specific equipment and system FT 


procedures. The contractors' and A/E review the procedures 
and provide appropriate comments. 


 
10. The procedures are executed by the Contractor and Subs, 


under the direction of, and documented by the CxA. 
 


11. Items of non-compliance in mater installation or setup are 
corrected at the contractors' expense and the system or 
building's envelop assembly re-tested. Additional retesting 
shall be in accordance with Section 01450 - Quality Control. 


 
12. The CxA reviews the O&M documentation for completeness. 
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13. Commissioning is completed before substantial completion, 
except for final thermographs of the completed roof assembly, 
parapet walls and building enclosures. 


 
14. The CxA reviews the training provided by the Contractor and 


Subs and verifies that it was completed. 
 


15. Deferred testing is conducted, as specified or required . 


1.5 RESPONSIBILITIES 


A. The responsibilities of the non-Contractor parties in the commissioning process are 
summarized in the following articles. It is noted that the services for the PM, Architect, 
mechanical and electrical designers/ engineers, and Commissioning Authority are not 
provided for in this contract. That is, the Contractor is not responsible for providing their 
services. Their responsibilities are listed here simply to help clarify the commissioning 
process. Additional responsibilities of subcontractors to the Contractor are found in other 
sub-sections of 019115 and 019116 


B. The responsibilities of various parties in the commissioning process are provided in this 
section. These responsibilities of the A/E, CxA shown here are not intended to alter their 
contractual responsibilities to the Owner. These responsibilities have been established by 
separate contracts of the said parties with the Owner. Their responsibilities are simply listed 
here to help clarify the commissioning process.  


C. All Parties 
 


1. Follow the Commissioning Plan. 
2. Attend commissioning scoping meeting and additional 


meetings, as necessary. 


D. Architect / Design Engineers (of A/E) - Construction and Acceptance Phase 
 


1. Does not manage the CxA's contract; said contract is 
managed directly by NJSDA 


2. Attends the commissioning kickoff and scoping meetings and 
selected commissioning team meetings. 


3. Perform normal submittal review, construction observation, 
as-built drawing preparation, O&M manual preparation, etc., 
as contracted. 


4. Provide design narrative documentation requested by the 
CxA.  


5. Coordinate resolution of system deficiencies identified 
during commissioning, according to the contract documents. 


6. Prepare and submit record drawings and documentation 
for inclusion in the O&M manuals. Review and approve the 
O&M manuals. 


 
Warranty Period 
1. Coordinate resolution of design non-conformance and design deficiencies 


identified during warranty-period commissioning. 
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E. Mechanical and Electrical Designers/Engineers (of the A/E) - Construction and Acceptance 
Phase 


 
1. Perform normal submittal review, construction observation, 


as-built drawing preparation, etc., as contracted with 
Owner. One site observation should be completed just prior 
to system start-up. 


2. Provide design narrative and sequences documentation 
requested by the CxA. The designers shall assist (along with 
the contractors) in clarifying the operation and control of 
commissioned equipment in areas where the 
Specifications, control drawings or equipment 
documentation is not sufficient for writing detailed testing 
procedures. 


3. Attend commissioning kickoff and scoping meetings and 
other selected commissioning team meetings as contracted 
with the Owner. 


4. Participate in the resolution of system deficiencies identified 
during 


commissioning, according to the contract documents. 
5. Prepare and submit record drawings and documentation 


for inclusion in the O&M manuals. Review and approve the 
O&M manuals. 


6. Provide a presentation at the first training session for the 
Owner's personnel. 


7. Approve the CKs for major pieces of equipment for 
sufficiency prior to their use. 


8. Approve the FT procedure forms for major pieces of 
equipment for suff iciency 


prior to their use. 
 


Warranty Period 
1. Participate in the resolution of non-compliance, non-conformance and design 


deficiencies identified during commissioning during warranty-period commissioning. 
 


F. CxA: The CxA is not responsible for design concept, design criteria, compliance with 
codes, design or general construction scheduling, cost estimating, or construction 
management.  


 
G. The CxA may assist with problem-solving, non-conformance or deficiencies, but ultimately 


that responsibility resides with the GC and the A/E. The primary role of the CxA is to 
develop and coordinate the execution of a testing plan, and document  performance that 
systems are functioning in accordance  with the documented Owner's Project 
Requirements and Performance Criteria in accordance with the Contract Documents. 
The contractors will provide all tools or the use of tools to start, access equipment, 
check-out and functionally test equipment and systems unless otherwise specified. 


H. Construction and Acceptance Phase 
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1. Coordinates and directs the commissioning activities in a 
logical, sequential and efficient manner using consistent 
protocols and forms, centralized documentation, clear and 
regular communications and consultations with all 
necessary parties, frequently updated timelines and 
schedules and technical expertise. 


2. Coordinate the commissioning work and, with the GC and 
A/E, NJSDA, PM, ensure that commissioning activities are 
being scheduled into the master schedule. 


3. Revise, as necessary, Commissioning Plan-Construction 
Phase. 


4. Plan and conduct a commissioning kickoff and scoping 
meetings . 


5. Request and review additional information required to 
perform commissioning tasks, including O&M materials, 
contractor start-up and checkout procedures.  


6. Review normal contractor submittals applicable to systems 
being commissioned concurrent with the A/E reviews for 
compliance with commissioning , 0 & M needs, and 
coordination issues. 


7. Write and distribute prerequisite checklists for 
commissioned equipment. 


8. Perform site visits, as necessary, to observe component 
and system installations. Attend selected planning and job-
site meetings to obtain information on construction 
progress. Review construction meeting minutes for 
revisions/ substitutions relating to the commissioning 
process. Assist in resolving discrepancies. 


9. Coordinate with the project sustainable design or LEED 
coordinator to verify that any sustainable design requirements 
affected by system performance or commissioning are 
addressed. 


10. Document construction checklist completion by reviewing 
completed construction checklists and by selected site 
observation 


11. Coordinate through GC and PM, witness and verify manual 
FTs performed by Installing Contractors. Coordinate re-testing 
as necessary until satisfactory performances achieved. 


12. Maintain a master deficiency and resolution log and a separate 
testing record. Provide the PM and A/E with written progress 
reports and test results with recommended actions. 


13. Review equipment warranties to ensure that the Owner's 
responsibilities are clearly defined. 


14. Oversee and verify the training of the Owner's operating 
personnel. 


15. Compile and maintain a Commissioning Record and Building 
Systems book(s). 


16. Review and verify the preparation of the O&M manuals. 
17. Provide a Final Commissioning Report. 


 


I. Warranty Period 
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1. Coordinate and supervise required seasonal or deferred 
testing and deficiency corrections. 


2. Return to the site at 10 months into the 12-month warranty 
period and review with facility staff the current building 
operation and the condition of outstanding issues related to 
the original and seasonal commissioning. Also interview 
facility staff and identify problems or concerns they have 
operating the building as originally intended. Make 
suggestions for improvements and for recording these 
changes in the O&M manuals. Identify areas that may 
come under warranty or under the original construction 
contract. Assist facility staff in developing reports, 
documents and requests for services to remedy 
outstanding problems. 


3. Optional: Assist in the development of a preventative 
maintenance plan, a detailed operating plan or an energy 
and resource management plan or as- built 
documentation. 


 


J. Owner's Project Manager  (NJSDA) 
 


Construction and Acceptance Phase 
 


1. Facilitate the coordination of the commissioning work by 
the CxA, and with the GC and CxA, ensure that 
commissioning activities are being scheduled into the 
master schedule . 


2. Review and approve the final Commissioning Plan -
Construction Phase. 


3. Attend a commissioning kickoff and scoping meetings and 
other commissioning team meetings . 


4. Perform the normal review of contractors submittals. 
5. Furnish a copy of all construction documents, addenda, 


change orders and approved submittals and shop 
drawings related to commissioned equipment to the CxA. 


6. Review and approve the FT procedures submitted by the 
CxA, prior to testing. 


7. When necessary, observe and witness CK, start-up and 
testing of selected equipment. 


8. Review commissioning progress and deficiency reports. 
9. Coordinate the resolution of non-compliance and design 


deficiencies identified in all phases of commissioning. 
10. Sign-off (final approval) on individual commissioning tests 


as completed and passing. 
11. Assist the GC in coordinating the training of Owner 


personnel. 
12. Manage the contract of the A/E and of the GC. 


 
Warranty Period 


1. Assist the CxA as necessary in the seasonal or deferred testing and 
deficiency corrections required by the Specifications. 
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K. General Contractor; Serves as Building Envelope Contractor 
 


1. Facilitate the coordination of the commissioning work by the 
CxA, and with the Subs and CxA to ensure that commissioning 
activities are being scheduled into the master schedule. 


2. Include the cost of commissioning in the contract price.  
3. Furnish a copy of all construction documents, addenda, 


change orders and approved submittals and shop drawings 
related to commissioned equipment to the CxA. 


4. Furnish a copy of all construction documents, addenda, 
change orders and approved submittals and shop drawings 
related to commissioned equipment to the CxA. 


5. In each purchase order or subcontract written, include 
requirements for submittal data, O&M data, commissioning 
tasks and training. 


6. Ensure that all Subcontractors, suppliers, manufacturers 
execute their commissioning responsibilities according to the 
contract documents and schedule. 


7. A representative shall attend a commissioning scoping 
meeting and other necessary meetings scheduled by the CxA 
to facilitate the commissioning process. 


8. Coordinate the training of Owner personnel. 
9. Prepare O&M manuals, according to the contract documents, 


including clarifying and updating the original sequences of 
operation to as-built conditions. 


 
Warranty; Period 
1. Ensure that Subs execute seasonal or deferred performance testing, wih1essed 


by the CxA, according to the Specifications. 
2. Ensure that Subs correct deficiencies and make necessary adjustments to O&M 


manuals and as-built drawings for applicable issues identified in any seasonal 
testing. 


L. Building Envelop Contractors  
 


Construction and Acceptance Phases 
 


1. Attend a commissioning scoping meeting and other meetings 
necessary to facilitate the commissioning process. 


2. Contractors shall provide the CxA with normal cut sheets and 
shop drawing submittals of commissioned  components and 
composite assemblies. 


3. Provide additional requested documentation, prior to 
completion of mock-up assemblies, to the CxA for finalizing 
testing procedures. 


 
a. Typically this will include detailed manufacturer installation instructions, testing 


laboratory certifications/ reports, maintenance procedures, full details of any 
Owner-contracted tests, full factory testing reports, and full warranty 
information, including all responsibilities of the Owner to keepthe warranty in 
force clearly identified. In addition, the installation materials that are 
actually shipped with the exterior wall components and the actual field 
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checkout sheet forms to be used by the factory or field technicians shall be 
submitted to the CxA. 


b. The CxA may request further documentation necessary for the 
commissioning process. 


c. This data request may be made prior to normal submittals. 
 


4. Provide a copy of the submittals of commissioned building 
envelope components, through normal channels, to the 
CxA for review and comment. O&M data shall be provided 
in accordance with Section 01780. 


5. Contractors shall assist (along with the design 
professionals) in clarifying the installation and operation of 
commissioned assemblies in areas where the 
Specifications or component/ assembly documentation is 
not sufficient for writing detailed testing procedures. 


6. Provide limited assistance to the CxA in preparing the 
specific performance test procedures required. Subs shall 
review test procedures to ensure feasibility, safety and 
material protection during tests. 


7. Develop initial and full checkout plan using manufacturer's 
procedures and the CKs for all commissioned assemblies. 
Submit to CxA for review and approval prior to proceeding 
with installation of building envelope. 


8. During the initial checkout process execute the CKs for all 
components of the exterior wall assembly to be 
commissioned. 


9. Perform and clearly document all completed checkout 
procedures, providing a signed and dated certification copy 
to the CxA. 


10. Conduct testing before installation of insulation and interior 
closure of the wall. Address current A/E punch list items 
before testing. The exterior sections of the building 
envelope assemblies shall be completed with 
discrepancies and problems remedied before testing of the 
exterior wall system or mock-up assemblies. 


11. Exterior Wall Contractors will provide installation foreman 
to witness execution of the FTs conducted on the mock-up 
assemblies to resolve installation issues and establish 
future installation practices necessary to correct 
deficiencies observed prior to commencing with installation 
of the exterior wall systems. Exterior Wall Contractors will 
ensure that the installation foremen are available and 
present during the agreed upon schedules and for 
sufficient duration to complete the necessary tests, 
adjustments and problem solving. 


12. Provide access to scaffolding, man-lifts, or other mechanical 
conveyances used by the exterior wall contractors to 
perform their work during performance testing under the 
direction of the CxA. If subcontractor's schedule does not 
allow use of mechanical conveyances for commission 
activities, the GC will provide the necessary equipment for 
access required for commissioning. 
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13. Correct deficiencies as interpreted by the CxA, GC, PM and 
A/E and retest as required. 


14. Prepare O&M manuals according to the Contract 
Documents, including clarifying and updating the as-built 
conditions. 


15. Prepare redline as-built drawings for all drawings and final 
as-built drawings. 


16. Provide training of the Owner's operating personnel as 
specified. 


17. Coordinate with system manufacturers to determine 
specific requirements to maintain the validity of the 
warranty. 


18. Prepare a preliminary schedule for exterior wall assemblies 
testing for use by the CxA. Update the schedule as 
appropriate. 


19. Notify the GC and CxA when exterior wall assemblies 
testing are ready to occur. Be responsible to notify the GC 
and CxA, ahead of time, when commissioning activities not 
yet performed or not yet scheduled will delay construction. 
Take an active roll in seeing that commissioning processes 
are executed and that the CxA has the scheduling 
information needed to efficiently execute the commissioning 
process. 


1.6 SYSTEMS TO BE COMMISSIONED 
 


A. The primary exterior building enclosure envelope components, assemblies, systems to be 
commissioned in this project are identified in Specification Section 019116; Part 3. 


1.7 SUBMITTALS 


A. The Contractor shall provide the Commissioning Authority with information required to 
facilitate the commissioning process from a written request. These requests may be 
integrated into the normal submittal process. At minimum, the request will include the 
normal submittals and shop drawings, the manufacturer' s printed installation and detailed 
start-up procedures , full sequences of operation, O&M data, and performance data, any 
performance test procedures , control drawings and detail s of owner contracted tests. In 
addition, the installation and checkout materials that are actually shipped inside the 
equipment and the actual field checkout sheet forms to be used by the factory or field 
technicians shall be submitted to the Commissioning Authority. This documentation will be 
required prior to the normal O&M manual submittals. All documentation requested by the 
Commissioning Authority shall be obtained and included by the contractor later in the O&M 
manuals . 


 


B. The Commissioning authority will review and approve submittals related to the 
commissioned equipment for conformance to the Contract Document s as it relates to the 
commissioning process, to the performance of the equipment, adequacy for developing test 
procedure s and for O&M issues. This review is intended primarily to aid in the 
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development of testing procedures and only secondarily to verify compliance with 
equipment specification s. The Commissioning  authority will provide in their review items 
unclear, missing, or areas that are not in conformance with Contract Documents. 


C. The Contractor and Architect  shall provide additional design narrative  infonnation 
requested by the Commi ssioning Authority , depending on the completeness of the Design 
Record documentation  and sequences provided  with the Specifications. 


D. These submittals to the CxA do not constitute compliance for O&M manual documentation. 
The O&M manual s are the responsibility of the contractor , thou gh the CxA will review and 
verify their content. 


1.8 QUALITY ASSUR ANCE 


A. Test Equipment. 
1. All  standard  testing equipment required  for the Contractor to 


perform  installation , start- up and initial checkout and required 
performance testing shall be provided by the Contractor. 


2. Special equipment , tools and instruments, only available from 
vendor , specific to a piece of equipment, required for testing 
equipment according to the Contract Document s shall be 
included in the base bid price to the Contractor and left on 
site, except for stand-alone datalogging equipment that may 
be used by the Commis sioning Authority . 


PART 2 - PRODUCTS 
 


2.1 PRODUCTS 
 


NOT USED 
 


PART 3 - EXECUTION 


3.1 MEETINGS 
 


A. Kick-off Meeting. Will be scheduled within 15 calendar days of the execution of contract 
between Owner and Contractor.   The Commissioning Authority will schedule, plan and 
conduct a commissioning kick-off meeting with the A/E, General Contractor, Owner's 
representative, JCPS representative including the facility operator (if known). The 
commissioning plan, the overall commissioning process and general responsibilities of 
each team member, reporting and communication protocols and next steps will be 
discussed. Meeting minutes will be distributed to all parties by the Commissioning 
Authority. 


B. Scoping Meeting: Will be conducted within 30 calendar days of the kick off meeting;  the 
CxA will schedule, plan and conduct a commissioning scoping meeting with the entire 
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commissioning  team in attendance, One week prior to this meeting an updated 
commissioning plan will be distributed to all members for their review. Meeting minutes 
will be distributed to all parties by the CxA within 2 weeks after the meeting. Information 
gathered from this meeting will allow the CxA to revise the Commissioning Plan to its 
"final" version, which will also be distributed to all parties. 


C. Miscellaneous Meetings: Other meetings will be planned and conducted by the CxA as 
construction progresses. These meetings will cover coordination, deficiency resolution 
and planning issues with particular Subs. The CxA will plan these meetings and will 
minimize unnecessary time being spent by Subs. 


3.2 CONSTRUCTION CHECKLISTS, START-UP, AND INITIAL CHECKOUT  


A. The following procedures apply to all equipment and assemblies to be commissioned. 


B. Static Elements. Systems or assemblies that are static in nature (not dynamic like 
mechanical or electrical systems) such as windows, envelope or roofs) may have very 
simplified construction checklists for installation and have no start-up requirements. 


C. Construction Checklists. The Commissioning Authority develops new or adapts 
existing representative construction checklists and procedures for commissioned 
equipment and assemblies.  


D. Start-up and Initial Checkout Plan. The Contractor develops installation, start-up and 
initial checkout plans for equipment and assemblies with assistance from the 
Commissioning Authority. The primary role of the Commissioning Authority in this 
process is to ensure that there is written documentation that each of the manufacturer-
recommended procedures have been completed and that the systems are ready for 
testing. 


 
1. The start-up and initial checkout plan consists of: 


 
a. The manufacturer's installation instructions. 
b. The vendor's field checkout and start-up sheets. 
c. The construction checklists provided by the Commissioning Authority. 


 
2. Manufacturer's Installation Instruction consist of the 


manufacturer's detailed start-up and checkout procedures 
copied from the O&M manual or shipped with the 
equipment. Each individual instructional procedure in 
these documents without a checkbox will have a line or box 
added in the margin for initialing when completed. 


 
3. Construction Checklists consist of procedures and checks 


to ensure systems and assemblies are ready for operation 
and are provided by the Commissioning Authority to the 
Contractor. The Contractor determines which trade is 
responsible for executing and documenting each of the line 
item tasks in the checklists and notes that trade on the 
checklist form. 
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4. The Contractor compiles the full installation, start-up and 
initial checkout plan and provides a signature block at the 
beginning of the plan covering the entire plan execution. 


5. At the Commissioning Authority's request, for complex 
systems or assemblies, the Contractor shall develop a 
custom narrative description of the proposed start-up or 
concealment process taking into account interactions and 
impacts on other systems, construction coordination and 
scheduling, indoor air quality, system cleanliness, 
equipment warranty, etc. 


6. The Contractor submits the full plan to the Commissioning 
Authority for review and approval. The Construction 
Manager may also review selected start-up plans. 


E. Execution of Construction Checklists and Start-up. 
1. Each piece of equipment or assembly being commissioned 


receives full  construction checkout by the Contractor 
following the approved plan and forms. No sampling 
strategies are used . Only individuals that have direct 
knowledge and witnessed that a line item task on the 
construction checklist was actually performed shall initial or 
check that item off. It is not acceptable for non-witnessing 
supervisors to fill out the forms . 


 
2. The Commissioning Authority shall observe installation, 


start-up and checkout of selected systems and assemblies. 
Procedures on the plans and checklists will be spot-
checked by the Commissioning Authority prior to testing. 


3. The Contractor, subcontractors and vendors shall provide 
the Commissioning Authority with a signed and dated copy 
of the completed construction checklists and installation 
and start-up documentation. The Contractor shall clearly 
note any items that have not been completed and the plan 
for their completion. 


4. The Construction Checklist and other procedures from the 
plan for a given system or assembly must be successfully 
completed prior to formal performance testing of the 
equipment. 


5. The Commissioning Authority reviews the documentation 
and identifies incomplete areas. 


6. The Contractor shall correct all areas that are deficient or 
incomplete in the checklists in a timely manner 


 


3.3 TESTING 


A. This sub-section applies to all commissioning testing for all divisions. 


B. The Contractor shall be responsible to fully test all systems and assemblies according 
to the specifications and project drawings. The Commissioning Authority will help 
coordinate, witness and document the testing. The Contractor shall execute the tests. 
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C. Testing Requirements. The testing requirements for Building Envelope are defined on 
Drawing T-04 as well as within the project specifications. 


D. Objectives and Scope. 
1. The objective of performance testing is to demonstrate that 


each component, assembly, system, transition, etc. is 
performing as intended by the design intent for a leak-proof, 
water-tight, weather-proof, with controlled air infiltration rates 
according to the  Contract Documents. For dynamic 
systems, testing facilitates bringing the systems from a 
state of initial operation to full dynamic operation.  For static 
elements, testing verifies the performance of the assembly 
in its installed state under conditions specified in the testing 
requirements. Additionally, during the testing process, 
areas of deficient performance are identified and corrected. 


 


E. Development of Performance Test Procedures. The Commissioning Authority obtains 
needed documentation: equipment specifications, testing requirements, O&M 
manuals, start-up and initial start-up instructions, sequences of operation, and 
mechanical , electrical and control drawings and writes detailed step-by-step testing 
procedures to comply with the testing requirements. Prior to execution, the 
Commissioning Authority will provide a copy of the test procedures to the Contractor 
who shall review the tests for feasibility, safety, equipment and warranty protection. 


 
F. Test Procedure Format. The test procedure forms to be developed by the Contractor 


shall include (but not be limited to) the following information: 
 


1. System and equipment or component name(s) 
2. Equipment location and ID number 
3. Date 
4. Project name 
5. Participating  parties 
6. A copy of the specification section or ASTM testing protocol 


describing the test requirements 
7. A copy of the specific sequence of operations or other specified 


parameters being verified 
8. Formula s used in any calculations 
9. Required pre-test field measurements 
10. Instruction s for setting up the test. 
11. Special cautions, alarm limits, etc. 
12. Specific step-by-step procedures to execute the test, in a clear, 


sequential and repeatable format 
13. Acceptance criteria of proper performance with a Yes/ No check 


box to allow for clearly marking whether or not proper 
performance of each part of the test was achieved. 


14. A section for comments 
15. Signatures and date block for the Commissioning Authority 


 


G. Performance Test Methods. 
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1. Testing and verification shall  fol low stipulated ASTM 
standards and protocols for appropriate material, 
assembly, system performance evaluation.  


H. Problem Solving. The burden of problem solving is on the Contractor and the Architect, 
though the Commissioning Authority may recommend solutions to problems found . 


3.4 NON-CONFORMANCE AND APPROVAL OF TESTS 


A. Non-Conformance. 
 


1. The Commissioning Authority will record the resu lts of the 
tests and trend logs or monitoring on the procedure or test 
form. All deficiencies or non-conformance issues shall be 
recorded on a master Issues Log kept by the 
Commissioning Authority and reported directly to the 
Contracting Officer within two days of occurrence or sooner 
when scheduling and coordination require it. The 
Contracting Officer and Contractor, in consultation with the 
Architect when necessary, will determine the responsible 
party and a suitable plan for resolution. The Commissioning 
Authority is notified of the resolution and documents it in 
the Issues Log. 


 
2. The Commissioning Authority is notified when the issue 


has been resolved and reschedules the test and the test is 
repeated. 


 
3. Corrections of minor issues identified may be made during 


the tests at the discretion of the Commissioning Authority 
and with the issue and resolution documented in the 
Issues Log. 


 
4. Every effort will be made to expedite the testing process 


and minimize unnecessary delays, while not compromising 
the integrity of the procedures.  However, the 
Commissioning Authority will not be pressured into 
overlooking deficient work or loosening acceptance criteria 
to satisfy scheduling or cost issues, unless there is an 
overriding reason to do so at the request of the Contracting 
Officer. 


 
5. Cost of Retesting: 


a. For a deficiency identified, not related to any construction checklist or start-up fault, 
the following shall apply: The Commissioning Authority and NJSDA will direct the 
retesting of the equipment once at no "charge" to the Contractor for their time. 
However, the Commissioning Authority's and A/E’s time for a second retest will be 
charged to the Contractor. 
 


b. The time and costs for the Commissioning Authority and GC to direct any retesting 
required because a specific construction checklist or start- up test item, reported to 
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have been successfully completed, but determined during testing to be faulty, will 
be charged to the Contractor. 


 
6. The Contractor shall respond in writing to the 


Commissioning Authority and PM at least as often as 
commissioning meetings are being scheduled concerning 
the status of each outstanding issue identified during 
commissioning.  Discussion shall cover explanations of any 
disagreements and proposals for their resolution. 


 
7. Any required retesting by the Contractor shall not be 


considered a justified reason for a claim of delay or for a 
time extension by the Contractor. 


B. Failure Due to Perform Defects.  A n y building products, components, systems, 
assemblies or equipment fail to perform in accordance with the Contract 
Documents, referenced standards, (mechanically or substantively) due to any cause 
including manufacturing defects, installation failures, failure to coordinate and integrate 
the installation of building envelope components, not allowing it to meet its submitted 
performance specification, shall be cause for deliberate removal, replacement and/or 
reinstallation of building assemblies at no additional costs to the Owner. 


C. Approval and Acceptance. The Contractor  notes each satisfactorily demonstrated 
function on the test form. However, formal approval of an entire test form is not 
normally given. Approval or acceptance of a system is indicated after all testing and 
monitoring is complete and there are no outstanding issues for that equipment or 
assembly in the Commissioning Authority's Issues Log. 


3.5 DEFERRED TESTING 


A. Unforeseen Deferred Tests. If any check or test cannot be completed due to the 
building structure, required occupancy condition or other deficiency, execution of 
checklists and testing may be delayed upon approval of the NJSDA Owner’s 
Representative. 


B. Seasonal Testing. During the warranty period , seasonal testing (tests delayed until 
weather conditions are closer to the system's design) specified in the testing 
requirements shall be completed as part of this contract. The Commissioning Authority 
shall coordinate this activity. Tests will be executed, documen ted and deficiencies 
corrected by the Contractor, with facilities staff and the Commissioning Authority 
witnessing. The Contractor shall mak e needed final adjustments to the O&M manuals 
and as-builts due to the testing results. 


C. Scheduled Deferred Tests. Specific tests such as thermography of the electrical 
distribution system are less meaningful in an unoccupied or partially occupied building. 
As such tests requiring occupancy loads will be scheduled in accordance to meeting 
desired occupancy conditions. 


3.6 DOCUMENTATION 
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A. Commissioning Plan. The Commissioning Plan is defined in this section and follows 
the process outlined in the specifications. The Commissioning Authority develops and 
updates the commissioning plan as construction progresses. The Specifications will 
take precedence over the Commissioning Plan . 


B. Schedule. The PM and Contractor work with the Commissioning Authority using 
established protocols to schedule the commissioning activities. The PM and Contractor 
shall integrate all commissioning activities into the master schedule. All parties will 
address scheduling problems and make necessary notifications in a timely manner in 
order to expedite the commissioning process. 


C. As construction progresses, more detailed commissioning schedules shall be 
developed. The Contractor shall provide a minimum of two weeks notice prior to the 
date of testing to the GC and Commissioning Authority. In addition, the Commissioning 
Authority and GC shall be notified 36 hours in advance when tests are canceled or 
rescheduled . The Contractor shall reimburse Commissioning Authority for labor and 
travel costs for a test that has either been canceled or rescheduled with out required 
notice. The Contractor shall also reimburse the Contracting Officer and Commissioning 
Authority for costs when a scheduled test cannot be completed due to failure of the 
Contractor to properly prepare for the test, including but not limited to: 


 
1. Failure to schedule the test with all parties required to 


perform tl1e test or with regulatory authorities required to 
witness the test. 


2. Failure to complete pre-start or start-up procedures or 
other work required as a prerequisite for execution of tl1e 
test. 


3. Failure to have in place test equipment, support 
equipment, instrumentation, permits, or other ancillary 
equipment or systems required for successful execution of 
the test. 


D. Reporting and Documentation by the Commissioning Autl1ority 
 


1. The Commissioning Authority will provide regular reports of 
all issues and progress directly to the PM with increasing 
frequency as construction and commissioning progresses. 
Issues that are in the schedule critical path or which 
significantly affect budget or building performance will be 
reported within 2 days of identification. 


2. The Commissioning Authority will communicate with all 
members of the commissioning team, keeping them 
apprised of commissioning progress and scheduling 
changes through memos, progress reports, etc. 


3. The Commissioning Authority shall witness and document 
the results of all performance tests using the specific 
procedural forms developed for that purpose. The 
Commissioning Authority will include the filled out forms in the 
Commissioning Record. 


4. Systems Manual. A Systems Manual will be compiled by the 
Commissioning Authority. See details below. 
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5. Commissioning Record. The Commissioning Authority is 
responsible to compile, organize and index commissioning 
data by equipment and assembly into labeled, indexed and 
tabbed, three-ring binders and deliver it to the PM, to be 
included with the O&M manuals. Three copies of the manuals 
will be provided. The record will contain for all systems and 
assemblies together: the Summary Report, Issues Log, 
Commissioning Plan, progress reports, submittal reviews, 
construction observation reports, O&M manual reviews, 
summary training record, testing schedule. Then for each 
system or assembly: the sequence of operation, construction 
checklist, start-up report, functional and regulatory test and 
inspection records, training record. And finally, the indexed 
and fully labeled trend log analysis of all systems 


6. Summary Report. The summary commissioning report shall 
include an executive summary, list of participants and roles, 
brief building description, overview of commissioning and 
testing scope and a general description of testing and 
verification methods . For each piece of commissioned 
equipment or assembly, the report should contain the 
disposition of the Commissioning Authority regarding the 
adequacy of the equipment, documentation and training 
meeting the contract documents in the following areas: 1) 
Meeting the equipment specifications, 2) Installation , 3, 
Functional performance and efficiency, 4) Equipment O&M 
manual documentation, and 5) Operator training. All 
outstanding non-compliance items shall be specifically listed. 
Recommendations for improvement to equipment or 
operations, future actions, commissioning process changes, 
etc. shall also be listed. Each non-compliance issue shall be 
referenced to the specific test, inspection, trend log, etc. where 
the deficiency is documented. The performance and efficiency 
section for each piece of equipment shall include a brief 
description of the verification method used (manual testing, 
BAS trend logs, data loggers, etc.) and include observations 
and conclusions from the testing. 


E. Systems Manual. The Commissioning Authority (CxA) will compile a Systems Manual. The 
following components of the manual are organized and indexed by system into one 
compilation. The responsibi lity of the Contractor and other parties in the System Manual 
development are given in brackets. 


1. Design Record. The Design Record for each system or 
assembly included 


       


in the Systems Manual, consists of: 
a. Owner Requirements and Objectives [by Owner] 
b. Design Basis [by Architect] 
c. Design Narrative  [by Architect] 
d. Performance Metrics, if developed [by CxA, if in scope] 


2. Complete as-built control drawings [by Contractor] 
3. A description of and rationale for all energy saving features 


and strategies with operating instructions and caveats 
about their function and maintenance relative to energy 
use. [by Designer] 
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4. Guidelines for establishing and tracking benchmarks for 
whole building energy use and primary plant equipment 
efficiencies. [by CxA 


5. Guidelines for ensuring that future renovations and 
equipment upgrades won't result in decreased energy 
efficiency and maintaining the final design intent [by CxA] 


6. A list of diagnostic tools, with a description of their use, that 
will assist facility staff in operating equipment more 
efficiently. [by CxA] 


7. Systems to be included in the Systems Manual are: all the 
systems listed in this section as being commissioned. 


8. The units used in the manual will be English with 
parenthetical reference to metric according to details given 
in this section. 


F. O&M Documentation Review. Prior to substantial completion, the Commissioning 
Authority shall review the O&M manuals, documentation and redline as-builts for 
systems that were commissioned to verify compliance with the Specifications. The 
Commissioning Authority will communicate deficiencies in the manuals to the 
Construction Manager, Contracting Officer or the Architect, as requested. Upon a 
successful review of the corrections, the Commissioning Authority recommends 
approval and acceptance of these sections of the O&M manuals.  


G. The Commissioning Authority also reviews each equipment warranty and verifies that 
all requirements to keep the warranty valid are clearly stated. This work does not 
supersede the Architect's review of the O&M manuals according to their contract. 


 
 
END  OF  SECTION  01 91 15 





		PART 1 -  GENERAL

		1.1 Commissioning: Commissioning is a systematic process of ensuring that all building systems perform interactively according to the Owner's Project Requirements and Performance Criteria. This is achieved by beginning in the design phase and document...

		A. Commissioning during the construction phase is intended to achieve the following specific objectives according to the Contract Documents:

		1. Verify that applicable equipment and systems are installed according to the manufacturer's recommendations and to industry accepted minimum standards and that they receive adequate operational checkout by installing contractors.

		2. Verify and document proper performance of equipment and systems.

		3. Verify that O&M documentation left on site is complete.

		4. Verify that the Owner's operating personnel are adequately trained.



		B. The commissioning process does not take away from or reduce the responsibility of the system designers or installing contractors to provide a finished and fully functioning product.

		C. The required building exterior envelope enclosure commissioning protocol for this project shall follow and implement the NIBS (National Institute of Building Sciences) Guideline 3 – 2012 documentation “Building Enclosure Commissioning Process” (BEC...

		D. Abbreviations: The following are common abbreviations used in the Specifications and in the Commissioning Plan.

		E. Related Sections: Specific commissioning requirements will apply and or given for the following sections of these Specifications.     All of the following sections apply to the work of this section.

		1. Section SC - Supplementary Conditions

		2. Section 01100 - Coordination

		3. Section 01220 - Project Meetings

		4. Section 01300 -    Submittals

		5. Section 01310 – Schedules and Reports

		6. Section 01410 – Testing Laboratory Service

		7. Section 01700 -   Contract Closeout

		8. Section 01820 – Operating & Maintenance Data

		9. Section 014500 – Quality Requirements

		10. Section 019115 - Commissioning Requirements

		11. Section 019116 – Building Exterior Enclosure Commissioning

		12. Section 033300 - Cast-in-Place Concrete

		13. Section 034500 -  Precast Architectural Concrete

		14. Section 042000 – Unit Masonry

		15. Section 071113 - Bituminous Dampproofing

		16. Section 071700 - Bentonite Waterproofing

		17. Section 072100 - Thermal Insulation

		18. Section 072200 - Roof Insulation

		19. Section 072726 - Fluid-Applied Membrane Air Barriers

		20. Section 074113 - Standing Seam Metal Roof Panels

		21. Section 075220 - Modified Bituminous Membrane Roofing

		22. Section 072600 – Sheet Metal Flashing and Trim

		23. Section 079200 - Joint Sealants

		24. Section 081113 - Hollow Metal Doors and Frames

		25. Section 081743 - FRP Flush Doors

		26. Section 084113 -  Aluminum-Framed Entrances and Storefronts

		27. Section 084523 – Fiberglass-Sandwich-Panel assemblies

		28. Section 085113 - Aluminum Windows

		29. Section 088000 – Glazing

		30. Section 092900 – Gypsum Board



		F. The purpose of this section is to specify responsibilities in the commissioning process.

		G. Exterior envelope components, products, assemblies to be commissioned are listed within this specification section under Part 3 requirements

		H. Commissioning requires the participation of the project team as defined in

		I. Section 1810, Part 1.03 to ensure that all systems are operating in a manner consistent with the Contract Documents.

		J. The general commissioning requirements and coordination are detailed in ASHRAE Guideline 0-2005 and within Specification Section 019115. The project team shall be familiar with both documents and the Commissioning Plan issued by the CxA and shall e...



		1.2 DEFINITIONS

		A. Acceptance Phase: phase of construction after start-up and initial checkout when performance tests, O&M documentation review and training occurs.

		B. Approval: acceptance that a piece of equipment or system has been properly installed and is functioning in the tested modes according to the contract documents.

		C. Architect I Engineer (A/E): the prime consultant (architect) and sub-consultants who comprise the design team, generally the HVAC mechanical designer/ engineer and the electrical designer/ engineer.

		D. Building Enclosure Commissioning Authority (BECxA): independent entity designated by the team to formally document the project-specific Building Enclosure Commissioning.  This entity should be trained, experienced and knowledgeable in the process o...

		E. Building Enclosure Specialist (BES): This person or party is deemed an “expert” in the building enclosure systems anticipated to be used on the proposed building and possesses the experience and technical qualifications to design, critique, validat...

		F. Commissioning Authority (CxA):  independent A/E team members who direct and coordinate the day-to-day commissioning activities. The CxA does not take an oversight role like the PM. The CxA shall report directly to the Owners Representative.

		1. Commissioning Plan: an overall plan, developed before or after bidding, that provides structure, schedule, and coordination planning for the commissioning process.

		2. Contract Documents: the documents binding on parties involved in fue construction of this project (Drawings, Specifications, Change Orders, Amendments, Contracts, Commissioning Plan, etc.).



		G. Construction Manager (CM) – a contractor hired by the owner to provide daily oversight of construction activities.

		H. Contractor: the general contractor;  see item ‘L’ below

		I. Deferred Tests: Field tests that are performed later, after substantial completion, due to partial occupancy, equipment, seasonal requirements, design or oilier site conditions that prevent the test from being performed.

		J. Deficiency: a condition in the installation or function of a component, piece of equipment or system that is not in compliance with the Contract Documents (that is, does not perform properly or is not complying witl1 the design intent).

		K. Design Basis: tl1e basis, rationale, and assumptions for calculations, decisions, schemes, and system and assemblies selected to meet the Owner's Project Requirements and to satisfy applicable  regulatory  requirements, standards, and guidelines.

		L. Factory Testing: testing of equipment on-site or at the factory by factory personnel with an Owner's representative present.

		M. Performance Test (Test): test of the dynamic function and operation of equipment and systems using manual (direct observation) or monitoring methods. Testing is the dynamic testing of systems and assemblies (rather than just components) as they are...

		N. The CxA develops the test procedures in a sequential written form, coordinates, oversees and documents the actual testing, which is usually performed by the Installing Contractor or vendor unless independent test agents are specified.

		O. General Contractor (GC): the prime contractor for this project. Generally refers to all the GC's subcontractors as well. Also referred to as the contractor, in some contexts.

		P. Indirect Indicators: indicators of a response or condition, such as a reading from a control system screen

		Q. Manual Test: using hand-held test instruments, with immediate control system readouts or direct observation to verify performance (contrasted to analyzing monitored data taken over time to make the "observation").

		R. Monitoring: the recording of parameters to document the trending performance of building assemblies

		S. Non-Conformance / Non-Compliance: see "Deficiency."

		T. Owner-Contracted Tests: tests paid for by the Owner outside the General Contractor’s contract, which the CxA will oversee. These tests will not be repeated during tests if properly documented.

		U. Owner 's Project Requirements (OPR): written documentation of the functional requirements of a facility and the expectations of how the facility will be used and operated. This documentation includes project and design goals, budgets, limitations, ...

		V. Performance Criteria: indicators that allow verification that a specific Owner Requirement or element in the Design Narrative or Design Basis has been met.

		W. Phased Commissioning: Commissioning that is completed in phases (by floors, for example) due to the size of the structure or other scheduling issues, in order minimize the total construction time.

		X. Construction Checklist (CK): a list of items to inspect and elementary component tests to conduct to verify proper installation of equipment or systems, provided by the CxA to the Sub. Construction checklists are primarily Construction checklists a...

		Y. Project Manager (PM): the contracting and managing authority for AMB Realty over the design and/ or construction of the project.

		Z. Sampling: functionally testing only a fraction of the total number of identical or near identical pieces of equipment. Refer to Section 01810, Part 3.6, F for details.

		AA. Seasonal Performance Tests: FT that is deferred until the system(s) will experience conditions closer to their design conditions.

		BB. Simulated Condition: condition that is created for the purpose of testing the response of a system (e.g., applying a hair blower to a space sensor to see the response in a VAV box).

		CC. Simulated Signal: disconnecting a sensor and using a signal generator to send an amperage, resistance, or pressure to the transducer and DDC system to simulate a sensor value.

		DD. Specifications: the construction Specifications of the Contract Docum ents.

		EE. Start-up: the initial starting or activating of dynamic equipment, including executing construction checklists.

		FF. Subs: the subcontractors to the GC who provide and install building components and systems.

		GG. Test Procedures: the step-by-step process which must be executed to fulfill the test requirem ents. The test procedures are developed by the CxA.

		HH. Test Requirements : requirements specifying what modes and functions, etc. shall be tested. The test requirements are not the detailed test procedures. The test requirements are specified in the Contract Documents including Project Drawing T-04 .

		II. Trending: monitoring using the building control system. Vendor: supplier of equipment.

		JJ. Warranty Period: warranty period for entire project, including equipment components. Warranty begins at Substantial Completion, unless otherwise specified and extends for at least one year, unless specifically noted otherwise in the Contract Docum...



		1.3 COORDINATION

		A. Commissioning Team: The members of the commissioning team consist of the contract CxA, the construction representative of the Owner - The Owner's PM, the GC, the A/E, the and any other installing subcontractors or suppliers of equipment. Also, if k...

		B. Management: The contract CxA is hired by the Owner directly . The CxA directs and coordinates the project commissioning activities and reports to the NJSDA and JCPS. All team members work together to fulfill their contracted responsibilities and me...

		C. Scheduling The CxA will work with the PM and GC according to established protocols to schedule the commissioning activities. The CxA will provide sufficient notice to the PM and GC for scheduling commissioning activities. The GC will integrate all ...

		D. The CxA will provide an initial schedule of primary commissioning events at the commissioning kickoff and scoping meetings. The Commissioning Plan -Construction Phase provides a format for this schedule. As construction progresses, more detailed sc...



		1.4 COMMISSIONING  PROCESS

		A. Commissioning Plan: The Commissioning Plan provided as part of the bid documents, is binding on the contractor. The Commissioning Plan provides guidance in the execution of the commissioning process. Just after the initial commissioning scoping mee...

		B. Commissioning Process: The following narrative provides a brief overview of the typical commissioning tasks during construction and the general order in which they occur.

		1. Commissioning during construction begins with a scoping meeting conducted by the CxA and Contractor where the commissioning process is reviewed with the commissioning team members.

		2. Additional meetings will be required throughout construction, scheduled by the CxA with necessary parties attending to plan, scope, coordinate, schedule future activities and resolve problems.

		3. Equipment documentation is submitted to the CxA during normal submittals, including detailed start-up procedures.

		4. The Contractor develops start-up plans for review and approval by the CxA.

		5. The Contractor and appropriate Subs provide their standard checklists to the CxA who will use them to develop CK's the contractors' will complete prior to testing .

		6. In general, the checkout and performance verification proceeds from simple to complex, from component level to equipment to systems and intersystem levels with CKs being completed before testing.

		7. The Contractor and Subs, under their own direction, execute and document the CKs and perform start-up and initial checkout. The CxA documents that the checklists and start-up were completed according to the approved plans. This may include the CxA ...

		8. The CxA together with the A/E representative performs  periodic construction observations

		9. The CxA develops specific equipment and system FT procedures. The contractors' and A/E review the procedures and provide appropriate comments.

		10. The procedures are executed by the Contractor and Subs, under the direction of, and documented by the CxA.

		11. Items of non-compliance in mater installation or setup are corrected at the contractors' expense and the system or building's envelop assembly re-tested. Additional retesting shall be in accordance with Section 01450 - Quality Control.

		12. The CxA reviews the O&M documentation for completeness.

		13. Commissioning is completed before substantial completion, except for final thermographs of the completed roof assembly, parapet walls and building enclosures.

		14. The CxA reviews the training provided by the Contractor and Subs and verifies that it was completed.

		15. Deferred testing is conducted, as specified or required .





		1.5 RESPONSIBILITIES

		A. The responsibilities of the non-Contractor parties in the commissioning process are summarized in the following articles. It is noted that the services for the PM, Architect, mechanical and electrical designers/ engineers, and Commissioning Authori...

		B. The responsibilities of various parties in the commissioning process are provided in this section. These responsibilities of the A/E, CxA shown here are not intended to alter their contractual responsibilities to the Owner. These responsibilities h...

		C. All Parties

		1. Follow the Commissioning Plan.

		2. Attend commissioning scoping meeting and additional meetings, as necessary.



		D. Architect / Design Engineers (of A/E) - Construction and Acceptance Phase

		1. Does not manage the CxA's contract; said contract is managed directly by NJSDA

		2. Attends the commissioning kickoff and scoping meetings and selected commissioning team meetings.

		3. Perform normal submittal review, construction observation, as-built drawing preparation, O&M manual preparation, etc., as contracted.

		4. Provide design narrative documentation requested by the CxA.

		5. Coordinate resolution of system deficiencies identified during commissioning, according to the contract documents.

		6. Prepare and submit record drawings and documentation for inclusion in the O&M manuals. Review and approve the O&M manuals.



		E. Mechanical and Electrical Designers/Engineers (of the A/E) - Construction and Acceptance Phase

		1. Perform normal submittal review, construction observation, as-built drawing preparation, etc., as contracted with Owner. One site observation should be completed just prior to system start-up.

		2. Provide design narrative and sequences documentation requested by the CxA. The designers shall assist (along with the contractors) in clarifying the operation and control of commissioned equipment in areas where the Specifications, control drawings...

		3. Attend commissioning kickoff and scoping meetings and other selected commissioning team meetings as contracted with the Owner.

		4. Participate in the resolution of system deficiencies identified during

		commissioning, according to the contract documents.

		5. Prepare and submit record drawings and documentation for inclusion in the O&M manuals. Review and approve the O&M manuals.

		6. Provide a presentation at the first training session for the Owner's personnel.

		7. Approve the CKs for major pieces of equipment for sufficiency prior to their use.

		8. Approve the FT procedure forms for major pieces of equipment for suff iciency

		prior to their use.



		Warranty Period

		F. CxA: The CxA is not responsible for design concept, design criteria, compliance with codes, design or general construction scheduling, cost estimating, or construction management.

		G. The CxA may assist with problem-solving, non-conformance or deficiencies, but ultimately that responsibility resides with the GC and the A/E. The primary role of the CxA is to develop and coordinate the execution of a testing plan, and document  pe...

		H. Construction and Acceptance Phase

		1. Coordinates and directs the commissioning activities in a logical, sequential and efficient manner using consistent protocols and forms, centralized documentation, clear and regular communications and consultations with all necessary parties, frequ...

		2. Coordinate the commissioning work and, with the GC and A/E, NJSDA, PM, ensure that commissioning activities are being scheduled into the master schedule.

		3. Revise, as necessary, Commissioning Plan-Construction Phase.

		4. Plan and conduct a commissioning kickoff and scoping meetings .

		5. Request and review additional information required to perform commissioning tasks, including O&M materials, contractor start-up and checkout procedures.

		6. Review normal contractor submittals applicable to systems being commissioned concurrent with the A/E reviews for compliance with commissioning , 0 & M needs, and coordination issues.

		7. Write and distribute prerequisite checklists for commissioned equipment.

		8. Perform site visits, as necessary, to observe component and system installations. Attend selected planning and job-site meetings to obtain information on construction progress. Review construction meeting minutes for revisions/ substitutions relati...

		9. Coordinate with the project sustainable design or LEED coordinator to verify that any sustainable design requirements affected by system performance or commissioning are addressed.

		10. Document construction checklist completion by reviewing completed construction checklists and by selected site observation

		11. Coordinate through GC and PM, witness and verify manual FTs performed by Installing Contractors. Coordinate re-testing as necessary until satisfactory performances achieved.

		12. Maintain a master deficiency and resolution log and a separate testing record. Provide the PM and A/E with written progress reports and test results with recommended actions.

		13. Review equipment warranties to ensure that the Owner's responsibilities are clearly defined.

		14. Oversee and verify the training of the Owner's operating personnel.

		15. Compile and maintain a Commissioning Record and Building Systems book(s).

		16. Review and verify the preparation of the O&M manuals.

		17. Provide a Final Commissioning Report.



		I. Warranty Period

		1. Coordinate and supervise required seasonal or deferred testing and deficiency corrections.

		2. Return to the site at 10 months into the 12-month warranty period and review with facility staff the current building operation and the condition of outstanding issues related to the original and seasonal commissioning. Also interview facility staf...

		3. Optional: Assist in the development of a preventative maintenance plan, a detailed operating plan or an energy and resource management plan or as built documentation.



		J. Owner's Project Manager  (NJSDA)

		Construction and Acceptance Phase

		1. Facilitate the coordination of the commissioning work by the CxA, and with the GC and CxA, ensure that commissioning activities are being scheduled into the master schedule .

		2. Review and approve the final Commissioning Plan -Construction Phase.

		3. Attend a commissioning kickoff and scoping meetings and other commissioning team meetings .

		4. Perform the normal review of contractors submittals.

		5. Furnish a copy of all construction documents, addenda, change orders and approved submittals and shop drawings related to commissioned equipment to the CxA.

		6. Review and approve the FT procedures submitted by the CxA, prior to testing.

		7. When necessary, observe and witness CK, start-up and testing of selected equipment.

		8. Review commissioning progress and deficiency reports.

		9. Coordinate the resolution of non-compliance and design deficiencies identified in all phases of commissioning.

		10. Sign-off (final approval) on individual commissioning tests as completed and passing.

		11. Assist the GC in coordinating the training of Owner personnel.

		12. Manage the contract of the A/E and of the GC.



		Warranty Period

		K. General Contractor; Serves as Building Envelope Contractor

		1. Facilitate the coordination of the commissioning work by the CxA, and with the Subs and CxA to ensure that commissioning activities are being scheduled into the master schedule.

		2. Include the cost of commissioning in the contract price.

		3. Furnish a copy of all construction documents, addenda, change orders and approved submittals and shop drawings related to commissioned equipment to the CxA.

		4. Furnish a copy of all construction documents, addenda, change orders and approved submittals and shop drawings related to commissioned equipment to the CxA.

		5. In each purchase order or subcontract written, include requirements for submittal data, O&M data, commissioning tasks and training.

		6. Ensure that all Subcontractors, suppliers, manufacturers execute their commissioning responsibilities according to the contract documents and schedule.

		7. A representative shall attend a commissioning scoping meeting and other necessary meetings scheduled by the CxA to facilitate the commissioning process.

		8. Coordinate the training of Owner personnel.

		9. Prepare O&M manuals, according to the contract documents, including clarifying and updating the original sequences of operation to as-built conditions.



		L. Building Envelop Contractors

		1. Attend a commissioning scoping meeting and other meetings necessary to facilitate the commissioning process.

		2. Contractors shall provide the CxA with normal cut sheets and shop drawing submittals of commissioned  components and composite assemblies.

		3. Provide additional requested documentation, prior to completion of mock-up assemblies, to the CxA for finalizing testing procedures.

		a. Typically this will include detailed manufacturer installation instructions, testing laboratory certifications/ reports, maintenance procedures, full details of any Owner-contracted tests, full factory testing reports, and full warranty information...

		b. The CxA may request further documentation necessary for the commissioning process.

		c. This data request may be made prior to normal submittals.



		4. Provide a copy of the submittals of commissioned building envelope components, through normal channels, to the CxA for review and comment. O&M data shall be provided in accordance with Section 01780.

		5. Contractors shall assist (along with the design professionals) in clarifying the installation and operation of commissioned assemblies in areas where the Specifications or component/ assembly documentation is not sufficient for writing detailed tes...

		6. Provide limited assistance to the CxA in preparing the specific performance test procedures required. Subs shall review test procedures to ensure feasibility, safety and material protection during tests.

		7. Develop initial and full checkout plan using manufacturer's procedures and the CKs for all commissioned assemblies. Submit to CxA for review and approval prior to proceeding with installation of building envelope.

		8. During the initial checkout process execute the CKs for all components of the exterior wall assembly to be commissioned.

		9. Perform and clearly document all completed checkout procedures, providing a signed and dated certification copy to the CxA.

		10. Conduct testing before installation of insulation and interior closure of the wall. Address current A/E punch list items before testing. The exterior sections of the building envelope assemblies shall be completed with discrepancies and problems r...

		11. Exterior Wall Contractors will provide installation foreman to witness execution of the FTs conducted on the mock-up assemblies to resolve installation issues and establish future installation practices necessary to correct deficiencies observed p...

		12. Provide access to scaffolding, man-lifts, or other mechanical conveyances used by the exterior wall contractors to perform their work during performance testing under the direction of the CxA. If subcontractor's schedule does not allow use of mech...

		13. Correct deficiencies as interpreted by the CxA, GC, PM and A/E and retest as required.

		14. Prepare O&M manuals according to the Contract Documents, including clarifying and updating the as-built conditions.

		15. Prepare redline as-built drawings for all drawings and final as-built drawings.

		16. Provide training of the Owner's operating personnel as specified.

		17. Coordinate with system manufacturers to determine specific requirements to maintain the validity of the warranty.

		18. Prepare a preliminary schedule for exterior wall assemblies testing for use by the CxA. Update the schedule as appropriate.

		19. Notify the GC and CxA when exterior wall assemblies testing are ready to occur. Be responsible to notify the GC and CxA, ahead of time, when commissioning activities not yet performed or not yet scheduled will delay construction. Take an active ro...





		1.6 SYSTEMS TO BE COMMISSIONED

		A. The primary exterior building enclosure envelope components, assemblies, systems to be commissioned in this project are identified in Specification Section 019116; Part 3.



		1.7 SUBMITTALS

		A. The Contractor shall provide the Commissioning Authority with information required to facilitate the commissioning process from a written request. These requests may be integrated into the normal submittal process. At minimum, the request will incl...

		B. The Commissioning authority will review and approve submittals related to the commissioned equipment for conformance to the Contract Document s as it relates to the commissioning process, to the performance of the equipment, adequacy for developing...

		C. The Contractor and Architect  shall provide additional design narrative  infonnation requested by the Commi ssioning Authority , depending on the completeness of the Design Record documentation  and sequences provided  with the Specifications.

		D. These submittals to the CxA do not constitute compliance for O&M manual documentation. The O&M manual s are the responsibility of the contractor , thou gh the CxA will review and verify their content.



		1.8 QUALITY ASSUR ANCE

		A. Test Equipment.

		1. All  standard  testing equipment required  for the Contractor to perform  installation , start up and initial checkout and required performance testing shall be provided by the Contractor.

		2. Special equipment , tools and instruments, only available from vendor , specific to a piece of equipment, required for testing equipment according to the Contract Document s shall be included in the base bid price to the Contractor and left on site...







		PART 2 -  PRODUCTS

		PART 3 -  EXECUTION

		3.1 MEETINGS

		A. Kick-off Meeting. Will be scheduled within 15 calendar days of the execution of contract between Owner and Contractor.   The Commissioning Authority will schedule, plan and conduct a commissioning kick-off meeting with the A/E, General Contractor, ...

		B. Scoping Meeting: Will be conducted within 30 calendar days of the kick off meeting;  the CxA will schedule, plan and conduct a commissioning scoping meeting with the entire commissioning  team in attendance, One week prior to this meeting an update...

		C. Miscellaneous Meetings: Other meetings will be planned and conducted by the CxA as construction progresses. These meetings will cover coordination, deficiency resolution and planning issues with particular Subs. The CxA will plan these meetings and...



		3.2 CONSTRUCTION CHECKLISTS, START-UP, AND INITIAL CHECKOUT

		A. The following procedures apply to all equipment and assemblies to be commissioned.

		B. Static Elements. Systems or assemblies that are static in nature (not dynamic like mechanical or electrical systems) such as windows, envelope or roofs) may have very simplified construction checklists for installation and have no start-up requirem...

		C. Construction Checklists. The Commissioning Authority develops new or adapts existing representative construction checklists and procedures for commissioned equipment and assemblies.

		D. Start-up and Initial Checkout Plan. The Contractor develops installation, start-up and initial checkout plans for equipment and assemblies with assistance from the Commissioning Authority. The primary role of the Commissioning Authority in this pro...

		1. The start-up and initial checkout plan consists of:

		a. The manufacturer's installation instructions.

		b. The vendor's field checkout and start-up sheets.

		c. The construction checklists provided by the Commissioning Authority.



		2. Manufacturer's Installation Instruction consist of the manufacturer's detailed start-up and checkout procedures copied from the O&M manual or shipped with the equipment. Each individual instructional procedure in these documents without a checkbox ...

		3. Construction Checklists consist of procedures and checks to ensure systems and assemblies are ready for operation and are provided by the Commissioning Authority to the Contractor. The Contractor determines which trade is responsible for executing ...

		4. The Contractor compiles the full installation, start-up and initial checkout plan and provides a signature block at the beginning of the plan covering the entire plan execution.

		5. At the Commissioning Authority's request, for complex systems or assemblies, the Contractor shall develop a custom narrative description of the proposed start-up or concealment process taking into account interactions and impacts on other systems, ...

		6. The Contractor submits the full plan to the Commissioning Authority for review and approval. The Construction Manager may also review selected start-up plans.



		E. Execution of Construction Checklists and Start-up.

		1. Each piece of equipment or assembly being commissioned receives full  construction checkout by the Contractor following the approved plan and forms. No sampling strategies are used . Only individuals that have direct knowledge and witnessed that a ...

		2. The Commissioning Authority shall observe installation, start-up and checkout of selected systems and assemblies. Procedures on the plans and checklists will be spot-checked by the Commissioning Authority prior to testing.

		3. The Contractor, subcontractors and vendors shall provide the Commissioning Authority with a signed and dated copy of the completed construction checklists and installation and start-up documentation. The Contractor shall clearly note any items that...

		4. The Construction Checklist and other procedures from the plan for a given system or assembly must be successfully completed prior to formal performance testing of the equipment.

		5. The Commissioning Authority reviews the documentation and identifies incomplete areas.

		6. The Contractor shall correct all areas that are deficient or incomplete in the checklists in a timely manner





		3.3 TESTING

		A. This sub-section applies to all commissioning testing for all divisions.

		B. The Contractor shall be responsible to fully test all systems and assemblies according to the specifications and project drawings. The Commissioning Authority will help coordinate, witness and document the testing. The Contractor shall execute the ...

		C. Testing Requirements. The testing requirements for Building Envelope are defined on Drawing T-04 as well as within the project specifications.

		D. Objectives and Scope.

		1. The objective of performance testing is to demonstrate that each component, assembly, system, transition, etc. is performing as intended by the design intent for a leak-proof, water-tight, weather-proof, with controlled air infiltration rates accor...



		E. Development of Performance Test Procedures. The Commissioning Authority obtains needed documentation: equipment specifications, testing requirements, O&M manuals, start-up and initial start-up instructions, sequences of operation, and mechanical , ...

		F. Test Procedure Format. The test procedure forms to be developed by the Contractor shall include (but not be limited to) the following information:

		1. System and equipment or component name(s)

		2. Equipment location and ID number

		3. Date

		4. Project name

		5. Participating  parties

		6. A copy of the specification section or ASTM testing protocol describing the test requirements

		7. A copy of the specific sequence of operations or other specified parameters being verified

		8. Formula s used in any calculations

		9. Required pre-test field measurements

		10. Instruction s for setting up the test.

		11. Special cautions, alarm limits, etc.

		12. Specific step-by-step procedures to execute the test, in a clear, sequential and repeatable format

		13. Acceptance criteria of proper performance with a Yes/ No check box to allow for clearly marking whether or not proper performance of each part of the test was achieved.

		14. A section for comments

		15. Signatures and date block for the Commissioning Authority



		G. Performance Test Methods.

		1. Testing and verification shall follow stipulated ASTM standards and protocols for appropriate material, assembly, system performance evaluation.



		H. Problem Solving. The burden of problem solving is on the Contractor and the Architect, though the Commissioning Authority may recommend solutions to problems found .



		3.4 NON-CONFORMANCE AND APPROVAL OF TESTS

		A. Non-Conformance.

		1. The Commissioning Authority will record the resu lts of the tests and trend logs or monitoring on the procedure or test form. All deficiencies or non-conformance issues shall be recorded on a master Issues Log kept by the Commissioning Authority an...

		2. The Commissioning Authority is notified when the issue has been resolved and reschedules the test and the test is repeated.

		3. Corrections of minor issues identified may be made during the tests at the discretion of the Commissioning Authority and with the issue and resolution documented in the Issues Log.

		4. Every effort will be made to expedite the testing process and minimize unnecessary delays, while not compromising the integrity of the procedures.  However, the Commissioning Authority will not be pressured into overlooking deficient work or loosen...

		5. Cost of Retesting:

		a. For a deficiency identified, not related to any construction checklist or start-up fault, the following shall apply: The Commissioning Authority and NJSDA will direct the retesting of the equipment once at no "charge" to the Contractor for their ti...

		b. The time and costs for the Commissioning Authority and GC to direct any retesting required because a specific construction checklist or start up test item, reported to have been successfully completed, but determined during testing to be faulty, w...



		6. The Contractor shall respond in writing to the Commissioning Authority and PM at least as often as commissioning meetings are being scheduled concerning the status of each outstanding issue identified during commissioning.  Discussion shall cover e...

		7. Any required retesting by the Contractor shall not be considered a justified reason for a claim of delay or for a time extension by the Contractor.



		B. Failure Due to Perform Defects.  Any building products, components, systems, assemblies or equipment fail to perform in accordance with the Contract Documents, referenced standards, (mechanically or substantively) due to any cause including manufac...

		C. Approval and Acceptance. The Contractor  notes each satisfactorily demonstrated function on the test form. However, formal approval of an entire test form is not normally given. Approval or acceptance of a system is indicated after all testing and ...



		3.5 DEFERRED TESTING

		A. Unforeseen Deferred Tests. If any check or test cannot be completed due to the building structure, required occupancy condition or other deficiency, execution of checklists and testing may be delayed upon approval of the NJSDA Owner’s Representative.

		B. Seasonal Testing. During the warranty period , seasonal testing (tests delayed until weather conditions are closer to the system's design) specified in the testing requirements shall be completed as part of this contract. The Commissioning Authorit...

		C. Scheduled Deferred Tests. Specific tests such as thermography of the electrical distribution system are less meaningful in an unoccupied or partially occupied building. As such tests requiring occupancy loads will be scheduled in accordance to meet...



		3.6 DOCUMENTATION

		A. Commissioning Plan. The Commissioning Plan is defined in this section and follows the process outlined in the specifications. The Commissioning Authority develops and updates the commissioning plan as construction progresses. The Specifications wil...

		B. Schedule. The PM and Contractor work with the Commissioning Authority using established protocols to schedule the commissioning activities. The PM and Contractor shall integrate all commissioning activities into the master schedule. All parties wil...

		C. As construction progresses, more detailed commissioning schedules shall be developed. The Contractor shall provide a minimum of two weeks notice prior to the date of testing to the GC and Commissioning Authority. In addition, the Commissioning Auth...

		1. Failure to schedule the test with all parties required to perform tl1e test or with regulatory authorities required to witness the test.

		2. Failure to complete pre-start or start-up procedures or other work required as a prerequisite for execution of tl1e test.

		3. Failure to have in place test equipment, support equipment, instrumentation, permits, or other ancillary equipment or systems required for successful execution of the test.



		D. Reporting and Documentation by the Commissioning Autl1ority

		1. The Commissioning Authority will provide regular reports of all issues and progress directly to the PM with increasing frequency as construction and commissioning progresses. Issues that are in the schedule critical path or which significantly affe...

		2. The Commissioning Authority will communicate with all members of the commissioning team, keeping them apprised of commissioning progress and scheduling changes through memos, progress reports, etc.

		3. The Commissioning Authority shall witness and document the results of all performance tests using the specific procedural forms developed for that purpose. The Commissioning Authority will include the filled out forms in the Commissioning Record.

		4. Systems Manual. A Systems Manual will be compiled by the Commissioning Authority. See details below.

		5. Commissioning Record. The Commissioning Authority is responsible to compile, organize and index commissioning data by equipment and assembly into labeled, indexed and tabbed, three-ring binders and deliver it to the PM, to be included with the O&M ...

		6. Summary Report. The summary commissioning report shall include an executive summary, list of participants and roles, brief building description, overview of commissioning and testing scope and a general description of testing and verification metho...



		E. Systems Manual. The Commissioning Authority (CxA) will compile a Systems Manual. The following components of the manual are organized and indexed by system into one compilation. The responsibility of the Contractor and other parties in the System M...

		1. Design Record. The Design Record for each system or assembly included        in the Systems Manual, consists of:

		a. Owner Requirements and Objectives [by Owner]

		b. Design Basis [by Architect]

		c. Design Narrative  [by Architect]

		d. Performance Metrics, if developed [by CxA, if in scope]



		2. Complete as-built control drawings [by Contractor]

		3. A description of and rationale for all energy saving features and strategies with operating instructions and caveats about their function and maintenance relative to energy use. [by Designer]

		4. Guidelines for establishing and tracking benchmarks for whole building energy use and primary plant equipment efficiencies. [by CxA

		5. Guidelines for ensuring that future renovations and equipment upgrades won't result in decreased energy efficiency and maintaining the final design intent [by CxA]

		6. A list of diagnostic tools, with a description of their use, that will assist facility staff in operating equipment more efficiently. [by CxA]

		7. Systems to be included in the Systems Manual are: all the systems listed in this section as being commissioned.

		8. The units used in the manual will be English with parenthetical reference to metric according to details given in this section.



		F. O&M Documentation Review. Prior to substantial completion, the Commissioning Authority shall review the O&M manuals, documentation and redline as-builts for systems that were commissioned to verify compliance with the Specifications. The Commission...

		G. The Commissioning Authority also reviews each equipment warranty and verifies that all requirements to keep the warranty valid are clearly stated. This work does not supersede the Architect's review of the O&M manuals according to their contract.
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SECTION 01 91 16 - BUILDING EXTERIOR ENCLOSURE COMMISSIONING 


PART 1 -  GENERAL 


1.1 SUMMARY & RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 


B. Owner's Project Requirements and Basis of Design documentation are included for information 
only. 


C. This Section includes exterior enclosure commissioning procedures, including substructure, 
superstructure, exterior enclosure, and roofing construction that protects climate-controlled 
interior spaces from unconditioned spaces and the exterior environment, as follows: 


1. Below-grade construction including foundations, basements, and slab-on-grade that functions as part 
of the exterior enclosure system but excluding structural systems and components. 


2. Superstructure floor and roof construction that functions as part of the exterior enclosure system. 
3. Exterior enclosure construction, above grade, including exterior opaque walls, windows, and doors 


including sheathing, framing, and insulation, air barriers, moisture barriers, vapor barriers, water 
management systems, glazed windows, curtainwalls, storefront glazing, and interior finish materials 
attached to the exterior wall. 


4. Roofing, including complete roofing  system, roofing  insulation, and skylights, hatches,  and other 
roof openings, flashings, parapets, copings, metalwork, etc. 


5. Interface conditions (flashings, expansion joints, and sealant) between each of the materials, 
components and systems that comprise the above and below- grade building exterior enclosure 


D. Related Sections : 


1. Division 01 Sections including "General Commissioning Requirements"  for  genera l  requirements for 
commissioning including definitions, commissioning team membership , Owner's responsibilities , 
Contractor's responsibilities, and Commissioning Authority's responsibilities. 


2. Division 03 through 14 Sections for facility exterior  enclosure commissioning requirements specific to 
the Work of each Section. 


E. The materials, components, systems, and assemblies that comprise the above and below-
grade building exterior enclosure will be evaluated and tested as outlined in this Section, as well 
as in accordance with each of the technical Sections associated with the design and 
construction of the building exterior enclosure.  


F. The purpose of the Building Exterior Enclosure Commissioning Program (BEECP) will be to 
provide a process for independent, third-party verification that the installed performance of 
the building exterior enclosure meets or exceeds the minimum performance requirements set 
forth by the contract documents for this project. 


G. Unless otherwise agreed to in writing between the  Owner and Contractor, the BEECP will be 
managed by a registered architect, professional engineer, or other certified commissioning entity 
(Commissioning Authority) retained by the  Owner,  and  will include, by reference, wi t h  
requirements set forth by the Architect-of-Record for pre-construction laboratory and field 
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performance testing of the materials, as well as full section, full detailed mock up of all wall 
components including air barriers, water barriers, water management system components, window 
components, roof transition components, systems and assemblies that comprise the building 
exterior enclosure.    


H. In the event of  any conf l ict between this section and other sections related to project 
commissioning, THIS section shall  take precedence.  


I. In that context , it should be understood by all parties to this project that: 


1. Full and complete compliance with the building exterior enclosure performance requirements set 
forth by the Architect-of-Record  in the  Basis-of-Design  (BOD) for this project will be required  to 
achieve successful "commissioning" of the building exterior enclosure. 


2. The requirements of this Section shall in no way relieve the Owner, Contractor, Architect-of-
Record and other parties to this project of their respective contractual obligations to the Owner for 
meeting the specified performance levels in the design and construction of this project. 


3. The "commissioning " requirements of the general contractor and sub-contractor or trade 
responsible for the final detailing and construction of the building exterior enclosure are included 
under in Part 1 of each of the technical specification Sections included in this Project Manual 
as they relate to the design and construction of the building exterior enclosure for this project 
(Divisions 2 through 9). 


J. The Commissioning Authority/Agent will provide weekly written summaries (Reports) of the  
work in progress during the construction of the building exterior enclosure. These reports 
will include, but may not be limited to, photographs, sketches and diagrams as required 
illustrating conditions observed in the field, especially deficiencies noted, together with 
proposed solutions for those conditions where appropriate for further review and acceptance 
by the Architect-of-Record for the project.  


K. Any changes to the contract documents arising out of the Building Exterior Enclosure 
Commissioning Program must be submitted, reviewed, and accepted in writing, by the 
Architect-of-Record and Owner and submitted with a series of details/schematics and 
material specifications to the Contractor for  pricing prior to implementation on the project.  


L. The G en er a l  Contractor shall be responsible for coordinating and managing the 
commissioning responsibilities of each of the subcontractors responsible for the building 
exterior enclosure including the superstructure. 


1.2 ALLOWANCES 


A. Commissioning   testing  and  inspection   costs  are  included   in  the  Commissioning   Testing 
Allowance in Division 01 Section "Allowances" Division  1 Section "Allowances".     


1. A summary of structural testing requirements and building exterior enclosure testing shall is defined on 
Project Drawing T-04, latest updated version as well as defined within the Project Specifications. 


1.3 UNIT PRICES 


A. Commissioning Testing Allowance may be adjusted up or down by the  "Commissioning Testing 
Man-Hour" unit prices in Division 01 Section "Unit Prices" when actual man hours are computed 
at the end of commissioning testing. 
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1.4 PRECONSTRUCTION  TESTING 


A. Preconstruction  Mockup Testing: Contractor shall arrange for full water spray testing, masonry 
absorption testing and other specified testing protocols that will apply during the erection of the 
building envelope to investigate the performance of the mock up samples and confirm the adequacy 
of construction methods used during the erection of the mock ups so that best practices with 
confirmed performance will be conveyed to the erection of the building itself.      


1.5 COMMISSIONING SUBMITTALS 


A. Submit commissioning submittals to Commissioning Agent/Authority for review and distribution to all 
appropriate parties. 


1.6 QUALITY ASSURANCE 


A. Quality Assurance and Control: Specific commissioning quality-assurance and quality-control 
requirements for individual construction activities are specified in the  Sections  that  specify those 
activities. Specified commissioning tests, inspections, and related actions do not limit Contractor's 
other quality-assurance and -control procedures that facilitate compliance with the Contract 
Document requirements. 


B. Preconstruction  Commissioning  Conference:  Commissioning  Authority  will  schedule   a 
preconstruction commissioning conference before construction of the exterior enclosure starts , at 
a time convenient to Owners, Contractor, and Architect , but no later than Fifteen (15) calendar 
days after execution of the Agreement with the Contractor. Allow for the conference to be held at 
Project site or another convenient location. The Commissioning Authority will conduct the meeting 
to review commissioning responsibilities and personnel assignments. 


 
1. Attendees: Authorized representatives of Owner, Project Manager, Commissioning Authority, 


Architect and consultants ; Contractor and its superintendent; all exterior envelope subcontractors; 
suppliers; and other appropriate  parties shall attend the conference. All participants at the  
conference shall be familiar with Project and authorized to conclude matters relating to 
commissioning. 
 


2. Agenda: Discuss items of significance that could affect progress ,  including  the following: 
a. Commissioning plan 
b. Tentative construction schedule. 
c. Phasing. 
d. Critical  work sequencing and long-lead items. 
e. Designation of key personnel and their duties. 
f. f. Procedures for testing and inspecting, record documents and occupancy requirements 


1.7 COMMISSIONING  AUTHORITY'S   RESPONSIBILITIES 


A. Provide Project Specific construction checklists and commissioning process test procedures. 


B. Witness systems, assemblies, equipment, and component startup. 


C. Compile test data , inspection report s, and certificates and include them in the systems manual 
and commissioning process report. 
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1.8 COMMISSIONING   DOCUMENTATION 
 


A. Provide  the  following  information   to  Commissioning  Authority   for  inclusion   in  the 
Commissioning Plan: 
1. Submittals, information for system s manuals, and other required documents and reports. 
2. Identification  of  installed  exterior  enclosure  components,  assemblies,  systems,  and 


equipment, including design changes that occurred during the construction phase. 
3. Certificate  of  completion,  certifying  that   exterior  enclosure  assemblies,  systems, 


equipment, and associated controls are complete and ready for testing. 
4. Test and inspection reports and certificates. 
5. Corrective action documents. 


PART 2 - RELATED WORK 


2.1 GENERAL CONTRACTOR 'S RESPONSIBILITIES 


A. Cooperate with the Commissioning Agent/Authority personnel and Building Exterior 
Enclosure Commissioning consultants , provide access to work, and provide adequate 
schedule for the work for commissioning tasks. 


B. Oversee and coordinate the preparation of all shop drawings including manufacturer’s product 
literature to illustrate not just the component or product in isolation, but rather a coordinated, 
integrated shop drawing that demonstrates the surrounding context for the product’s installation 
including tie-ins, terminations, and integrated assembly requirements to help convey the 
interrelationship between building parts and to define the considerations necessary to achieve a 
successful installation within the overall exterior  envelope assembly. 


C. Furnish copies of all shop drawings, manufacturer's literature , installation instructions, 
maintenance information, schedules, warranties or other information as requested. 


D. Provide qualified personnel for assistance to implement and complete the commissioning 
tests, including seasonal testing and all required air and water leakage testing for elements of 
the building exterior enclosure. 


E. Submit a copy of the General Contractor's project and site specific Quality Assurance program 
to be implemented for construction for review by the Architect of Record, the Owner and Owner 
representatives and the Commissioning Authority, including the building exterior enclosure 
commissioning subconsultant  prior  to  beginning construction and prior to the kick-off meeting 
of the Building Exterior Enclosure Commissioning  Process. 


F. Participate and ensure all subcontractors utilized for work on this contract participate in meetings 
prior to beginning construction with the various members of the design and construction 
teams, including, but not limited to, the Owner, Owner's representatives, Architect of Record, 
Consulting Engineers, NJSDA Owner’s Representative, JCPS Representative,  Commissioning 
Authority including any building exterior enclosure commissioning subconsultant, LEED 
consultant (if applicable), suppliers, and manufacturer technical representatives.  


G. The subcontractors that must attend these meetings include all subcontractors that will be 
involved in the construction of the building exterior enclosure, including, but not limited to, 
the roofing, wall system (including installers for the facade system, including, but not limited 
to, the masonry, stone, metal panel, siding , EIFS, etc. and installers for the air barrier 
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system and drainage plane and  flashing and water management system), flashing, sealant, 
fenestration, concrete, steel, HVAC, electrical, interior framing and drywall contractors. These 
meetings will be to discuss construction sequencing and the coordination of trades and the 
General Contractor's project and site-specific Quality Assurance program to be implemented 
that will be completed during construction of the building exterior enclosure. 


H. General Contractor must have a designated representative present during laboratory structural 
and air and water leakage performance testing of building exterior enclosure materials or 
systems, as required in the individual specification sections in Divisions 2 through 9. 


I. The Contractor is to ac t i v e l y  coordinate, implement, complete and participate in the construction 
of on-site mock-ups to check constructability, including elements of the building  exterior  
enclosure,  as identified in individual sections of the specifications in Divisions 2 through 9, 
including but not limited to multiple wall sections representing typical wall types and profiles, wall-
to-window interfaces and roof-to-wall interfaces and provide personnel to be present and have a 
representative present from each trade and/or subcontractor associated with installing the  system 
during  building exterior enclosure air and water leakage performance testing on the mock-up, as 
indicated within the individual sections within Divisions 2 through 9. Personnel from each trade 
that will be completing the work in the field are to be utilized to construct each required mock-
up. Provide a written protocol, timeline for repair of any deficiencies noted during the performance 
testing and/or a written report from the third party agency performing the tests indicating what 
repairs were required. If a systemic problem is identified during testing, provide repair and 
remediation protocol for any systemic failures identified by the Commissioning Authority . Include 
a timeline for repair of all affected elements . Repaired elements shall not be covered up without 
review by the Commissioning Authority. 


J. Chair bi-weekly Building Exterior Enclosure Quality Assurance Meetings with the appropriate 
subcontractors in attendance, to review and discuss issues and concerns related to the building 
exterior  enclosure  noted by the Architect  of Record, the Commissioning Authority, the 
building exterior enclosure commissioning subconsultant , and the Owner or Owner's 
representative,  during  the  previous week and what action will be taken to address the noted 
non-conformances. Maintain a summary of non-conformances and current status. 


K. Attend all construction-phase  coordination meetings.  Participate in testing procedures meetings,   
Participate in testing of installed systems, subsystems, components, products and integrated 
construction efforts.   Provide input for commissioning documentation. 


L. Provide  schedule  of  field   quality  control  tests  and  inspections  required  by  the  Contract 
Documents to Commissioning Authority. 


M. Submit field quality control testing, certifications and inspection reports on exterior enclosure 
construction to the Commissioning Authority/Agent.  Prepare and submit  operation  and  
maintenance   data   for  systems,  subsystems,  and  components  to  the Commissioning 
Authority. 


N. Provide a representative to be present, and have a representative present from each trade and/or 
subcontractor associated with installing the system during random building exterior enclosure air and 
water leakage performance testing, as indicated within the individual sections within Divisions 2 
through 9. Provide a written protocol and a timeline for repair of any deficiencies noted during 
the performance testing and/or a written report from the third party agency performing the tests 
indicating what repairs were required. If a systemic problem is identified during testing, please 
see the following requirement. 
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O. Provide a repair and remediation protocol for any systemic failures identified by the 
Commissioning Authority, including a timeline for repair of all affected elements. Repaired elements 
shall not be covered up without review and documentation by the Commissioning Authority. 


P. Provide copies of all test and inspection reports for inclusion in the Systems Manual to be subm itted 
as part of the project closeout documentation. 


Q. Provide a Systems Manual as part of the project record closeout documentation that includes, but 
is not limited to, closeo ut requirements listed in these specifications and more specifically: 


 
1. As-built drawings, including a copy of all details and drawings that were installed as part of 


any addendums or change order directives. Any and all deviations shall be clearly marked 
in red pen. 


2. Specifications for the project, including all accepted product substitutions and any additional 
specifications as part of any addendums or change order directives. All accepted product 
substitutions and all deviations shall be clearly marked in red pen. 


3. A copy of all accepted change orders 
4. A copy of all final shop drawings for each product requiring shop drawings , with the A/E 


mark-ups and comments, showing final as-built conditions 
5. A copy of all warranties, organized by product, and any and all product manufacturer 


letters indicating the product as appropriate to use for the application intended on the 
project as well as any installation guidance 


6. A master product list summarizing all products  used on the  project  for construction of 
the building exter ior enclosure, organized by tabs in a binder, including the following 
information: 
a. Product name 
b. Product manufacturer 
c. Catalog or other applicable number for ordering 
d. Manufacturer 's contact information, including the contact information for the technical 


representatives, including one national contact and one regional technical 
representative contact 


e. Product color 
f. Supplier contact information 
g. Products installation instructions, including installation instructions supplied 
h. with any of the shop drawings that indicated field installed items. 
i. Manufacturer 's product maintenance guide 
j. Manufacturer's checklist for periodic review of the product indicating how often the 


product should be checked and the process for implementing any requisite repairs. 
 


7. A Systems Manual is to be developed for each major building exterior  enclosure  
component, product, system; including, but not necessarily limited to: 
a. Roof  including penetrations, curbs, terminations, transitions, flashings, parapets, 


coping, metalwork 
b. Skylights /S loped  glazing 
c. Exterior  walls  (masonry,  stone,  EIFS,  concrete,  precast,  metal,  insulation, 


framing, vapor retarder, air barrier, sheathing, etc.) 
d. Windows 
e. Doors 
f. Sealants and expansion joints 
g. Control joints 
h. Flashings (end dams, drip edges, flexible flashing and metal flashings) 
i. Shading devices 
j. Curtain walls or window walls, storefronts 
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k. Plaza decks 
l. Planters and planted areas 
m. Below-grade construction, waterproofing , drainage 
n. Floors,  slab-on-grade 
o. Fire separation/stopping and smoke control 
p. Other special building exterior enclosure systems, equipment and controls. 


 
8. Participate in maintenance orientation and inspection and in one maintenance and training 


session with the building operations and maintenance staff  and  other participants identified by 
the Owner and Architect-of-Record, with the assistance of the Commissioning  Authority. 
a. Provide labor and facilities : 
b. To provide access to work to be tested 
c. For Commissioning Authority's exclusive  use, for storage of instruments and 


drawings, records, and preparation of daily reports 


2.2 PERFORMANCE  REQUIREMENTS 


A. Preconstruction  Testing  of  Mockups: See  requirements  in the individual  specification 
sections in Divisions 2 through 9. 


2.3 SUBMITTALS 


A. The Contractor is to provide the following submittals to the Commissioning Authority/Agent, 
including the building exterior enclosure-commissioning subconsultant, in addition to submitting 
them to the Architect-of-Record. These submittals are in addition to those specified in Division 1 
Section 019115 "General Commissioning" Coordination Drawings: Provide cross references on any 
and all shop drawings indicating that drawings have been checked and cross-referenced  by  the 
Contractor to ensure that adjacent elements (i.e. wall elements and fenestration elements) and the 
dimensions and construction tolerances indicated will allow all work at interfaces to be constructable 
as intended and necessary for proper performance of the exterior envelope. 


 
1. Qualifications Data: For fabricators, installers, and testing agencies, submit to the 


Commissioning Authority for review all qualifications required in Divisions 2 through 9 for 
review. 


2. Preconstruction Test Reports: all preconstruction air and water leakage performance test 
results, including all failed tests, recording the noted deficiency and the required repair, and 
provide a copy of all remediation processes and QC/QA processes that will be put in 
place to address the deficiency on future work product 


3. Source  Quality  Control  Reports: retain  a  copy  for  field   review  by  the 
commissioning authority  and  include  in the closeout  submittal  a  copy  of all 
manufacturer QA/QC reports submitted for products supplied for the project 


4. Field Quality Control Reports: provide a copy of the test reports for all field water and air 
penetration and other appropriate building exterior enclosure tests completed 


5. Special Inspections Reports for all special inspections indicated by the 
Architect/Engineer-of-Record in the Specifications. 


PART 3 - EXECUTION 
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3.1 COMMISSIONING AGENT/AUTHORITY'S DUTIES 


A. Cooperate with the Architect and Contractor and provide qualified personnel when scheduled. 


B. Promptly notify Architect and Contractor of irregularities or deficiencies in work that are observed 
during performance of services. 


C. Be present to observe all testing of all building exterior enclosure systems as defined in the Contract 
Documents. 


D. Commissioning Authority is not authorized to: 
1. Release, revoke, alter or expand requirements of Contract Documents. 
2. Approve or accept any portion of the work . 
3. Perform any duties of the Contractor. 


3.2 TESTING  VERIFICATION @ Substantial Completion of the Project 


A. The General Contractor along with major subcontractors is to: 


 
1. Certify that building exterior enclosure systems, subsystems, and construction have been completed 


according to the Contract Documents achieving the design intent of a water-tight, weather-proof, leak-
free building envelope with limited and controlled air infiltration including work represented within all 
addenda and change order requirements. 


2. Certify that Field Quality Control procedures have been completed, and that field quality control 
reports have been submitted, discrepancies corrected, and corrective work approved. Provide a 
copy of the list of non-conformances maintained by the General Contractor indicating all rework 
and corrections completed. 


B. The Commissioning Authority/Agent is to: 


 
1. Witness and document field quality control tests and inspections 
2. Verify that Field Quality Control procedures have been completed, and that field quality control 


reports have been submitted, discrepancies corrected, and corrective work approved. 
3. Annotate checklist or data sheets when a deficiency is observed. 
4. Verify that field quality-control testing of building exterior enclosure has been completed and 


approved. The Commissioning Authority shall observe and document field quality-control tests and 
inspections. 


C. Testing Reports: 


 
1. Reports  shall  include  measured  data,  data  sheets,  and  a  comprehensive  summary 


describing the building exterior enclosure systems at the time of testing. 
2. Prepare a preliminary test report.  Deficiencies will be evaluated by Architect to determine 


corrective actions. Deficiencies shall be corrected by the contractor and subcontractors at no 
additional cost to the Owner and the tests repeated until satisfactory results are obtained. 


3.3 DEFERRED TESTING: 


A. If field tests cannot be completed because of a deficiency outside the scope of the Building 
Exterior Enclosure, the deficiency shall be documented and reported to the Owner and the 
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Architect-of-Record. Deficiencies shall be resolved and corrected by appropriate parties and 
the test rescheduled. 


3.4 TESTING  REPORTS: 


A. Testing reports shall include measured data, data sheets, and a comprehensive summary 
describing the specific building exterior enclosure systems at the time of testing. 


B. Prepare a preliminary test report. Deficiencies will be evaluated by the Architect and the 
Commissioning Authority building exterior enclosure commissioning subconsultant to determine 
corrective action. Deficiencies shall be corrected and test repeated. All repairs are to be 
documented by the Commissioning Authority. 


C. If it is determined that the system is constructed according to the Contract Documents, the 
Owner will decide whether modifications are required to bring the performance of the system to 
a level where the failure or deficiency is eliminated and shall be implemented or if the test 
results will be accepted as submitted . If corrective Work is performed, the Owner will decide if 
tests shall be repeated and a revised report is to be submitted. 


3.5 SYSTEMS TO BE COMMISSIONED 


A. Refer to Divisions 2 through 9 of the Specification Sections for additional and/or specified 
requirements for commissioning each building exterior enclosure element and system.  


B. The systems and elements to be commissioned include, but are not necessarily limited to: 


C.  
1. Roofs, including all f lashings,  penetrations, transitions, terminations, parapets, copings.  


etc. 
2. Skylights and any other sloped glazing 
3. Exterior walls, including the air barrier system, and water management systems 
4. Windows including frames, glazing, water management provisions, etc. 
5. Doors, frames, louvers 
6. Sealants  
7. Control  joints 
8. Expansion joints 
9. Flashings, including all transitions, terminations, end-dams, etc. 
10. Shading devices 
11. Curtain walls or window walls, storefront glazing 
12. Plaza/sidewalk/grade terminations 
13. Planters and any planted areas 
14. Below-grade construction , including drainage and waterproofing /damp proofing 
15. Floors, slab-on-grade, vapor barriers, radon barriers, radon venting provisions 
16. Interface conditions and transitions between each of the above listed elements 
17. Any other special building exterior enclosure systems, equipment and controls. 
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END OF SECTION 01 91 16 
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		5. Interface conditions (flashings, expansion joints, and sealant) between each of the materials, components and systems that comprise the above and below grade building exterior enclosure



		D. Related Sections :

		1. Division 01 Sections including "General Commissioning Requirements"  for  genera l  requirements for commissioning including definitions, commissioning team membership , Owner's responsibilities , Contractor's responsibilities, and Commissioning Au...

		2. Division 03 through 14 Sections for facility exterior  enclosure commissioning requirements specific to the Work of each Section.



		E. The materials, components, systems, and assemblies that comprise the above and below-grade building exterior enclosure will be evaluated and tested as outlined in this Section, as well as in accordance with each of the technical Sections associated...

		F. The purpose of the Building Exterior Enclosure Commissioning Program (BEECP) will be to provide a process for independent, third-party verification that the installed performance of the building exterior enclosure meets or exceeds the minimum perfo...

		G. Unless otherwise agreed to in writing between the  Owner and Contractor, the BEECP will be managed by a registered architect, professional engineer, or other certified commissioning entity (Commissioning Authority) retained by the  Owner,  and  wil...

		H. In the event of any conflict between this section and other sections related to project commissioning, THIS section shall take precedence.

		I. In that context , it should be understood by all parties to this project that:

		1. Full and complete compliance with the building exterior enclosure performance requirements set forth by the Architect-of-Record  in the  Basis-of-Design  (BOD) for this project will be required  to achieve successful "commissioning" of the building...

		2. The requirements of this Section shall in no way relieve the Owner, Contractor, Architect-of-Record and other parties to this project of their respective contractual obligations to the Owner for meeting the specified performance levels in the desig...

		3. The "commissioning " requirements of the general contractor and sub-contractor or trade responsible for the final detailing and construction of the building exterior enclosure are included under in Part 1 of each of the technical specification Sect...



		J. The Commissioning Authority/Agent will provide weekly written summaries (Reports) of the  work in progress during the construction of the building exterior enclosure. These reports will include, but may not be limited to, photographs, sketches and ...

		K. Any changes to the contract documents arising out of the Building Exterior Enclosure Commissioning Program must be submitted, reviewed, and accepted in writing, by the Architect-of-Record and Owner and submitted with a series of details/schematics ...

		L. The General Contractor shall be responsible for coordinating and managing the commissioning responsibilities of each of the subcontractors responsible for the building exterior enclosure including the superstructure.



		1.2 ALLOWANCES

		A. Commissioning   testing  and  inspection   costs  are  included   in  the  Commissioning   Testing Allowance in Division 01 Section "Allowances" Division  1 Section "Allowances".

		1. A summary of structural testing requirements and building exterior enclosure testing shall is defined on Project Drawing T-04, latest updated version as well as defined within the Project Specifications.





		1.3 UNIT PRICES

		A. Commissioning Testing Allowance may be adjusted up or down by the  "Commissioning Testing Man-Hour" unit prices in Division 01 Section "Unit Prices" when actual man hours are computed at the end of commissioning testing.



		1.4 PRECONSTRUCTION  TESTING

		A. Preconstruction  Mockup Testing: Contractor shall arrange for full water spray testing, masonry absorption testing and other specified testing protocols that will apply during the erection of the building envelope to investigate the performance of ...



		1.5 COMMISSIONING SUBMITTALS

		A. Submit commissioning submittals to Commissioning Agent/Authority for review and distribution to all appropriate parties.



		1.6 QUALITY ASSURANCE

		A. Quality Assurance and Control: Specific commissioning quality-assurance and quality-control requirements for individual construction activities are specified in the  Sections  that  specify those activities. Specified commissioning tests, inspectio...

		B. Preconstruction  Commissioning  Conference:  Commissioning  Authority  will  schedule   a preconstruction commissioning conference before construction of the exterior enclosure starts , at a time convenient to Owners, Contractor, and Architect , bu...

		1. Attendees: Authorized representatives of Owner, Project Manager, Commissioning Authority, Architect and consultants ; Contractor and its superintendent; all exterior envelope subcontractors; suppliers; and other appropriate  parties shall attend th...

		2. Agenda: Discuss items of significance that could affect progress ,  including  the following:

		a. Commissioning plan

		b. Tentative construction schedule.

		c. Phasing.

		d. Critical  work sequencing and long-lead items.

		e. Designation of key personnel and their duties.

		f. f. Procedures for testing and inspecting, record documents and occupancy requirements







		1.7 COMMISSIONING  AUTHORITY'S   RESPONSIBILITIES

		A. Provide Project Specific construction checklists and commissioning process test procedures.

		B. Witness systems, assemblies, equipment, and component startup.

		C. Compile test data , inspection report s, and certificates and include them in the systems manual and commissioning process report.



		1.8 COMMISSIONING   DOCUMENTATION

		A. Provide  the  following  information   to  Commissioning  Authority   for  inclusion   in  the Commissioning Plan:

		1. Submittals, information for systems manuals, and other required documents and reports.

		2. Identification  of  installed  exterior  enclosure  components,  assemblies,  systems,  and equipment, including design changes that occurred during the construction phase.

		3. Certificate  of  completion,  certifying  that   exterior  enclosure  assemblies,  systems, equipment, and associated controls are complete and ready for testing.

		4. Test and inspection reports and certificates.

		5. Corrective action documents.







		PART 2 -  RELATED WORK

		2.1 GENERAL CONTRACTOR 'S RESPONSIBILITIES

		A. Cooperate with the Commissioning Agent/Authority personnel and Building Exterior Enclosure Commissioning consultants , provide access to work, and provide adequate schedule for the work for commissioning tasks.

		B. Oversee and coordinate the preparation of all shop drawings including manufacturer’s product literature to illustrate not just the component or product in isolation, but rather a coordinated, integrated shop drawing that demonstrates the surroundin...

		C. Furnish copies of all shop drawings, manufacturer's literature , installation instructions, maintenance information, schedules, warranties or other information as requested.

		D. Provide qualified personnel for assistance to implement and complete the commissioning tests, including seasonal testing and all required air and water leakage testing for elements of the building exterior enclosure.

		E. Submit a copy of the General Contractor's project and site specific Quality Assurance program to be implemented for construction for review by the Architect of Record, the Owner and Owner representatives and the Commissioning Authority, including t...

		F. Participate and ensure all subcontractors utilized for work on this contract participate in meetings prior to beginning construction with the various members of the design and construction teams, including, but not limited to, the Owner, Owner's re...

		G. The subcontractors that must attend these meetings include all subcontractors that will be involved in the construction of the building exterior enclosure, including, but not limited to, the roofing, wall system (including installers for the facade...

		H. General Contractor must have a designated representative present during laboratory structural and air and water leakage performance testing of building exterior enclosure materials or systems, as required in the individual specification sections in...

		I. The Contractor is to actively coordinate, implement, complete and participate in the construction of on-site mock-ups to check constructability, including elements of the building  exterior  enclosure,  as identified in individual sections of the s...

		J. Chair bi-weekly Building Exterior Enclosure Quality Assurance Meetings with the appropriate subcontractors in attendance, to review and discuss issues and concerns related to the building exterior  enclosure  noted by the Architect  of Record, the ...

		K. Attend all construction-phase  coordination meetings.  Participate in testing procedures meetings,   Participate in testing of installed systems, subsystems, components, products and integrated construction efforts.   Provide input for commissionin...

		L. Provide  schedule  of  field   quality  control  tests  and  inspections  required  by  the  Contract Documents to Commissioning Authority.

		M. Submit field quality control testing, certifications and inspection reports on exterior enclosure construction to the Commissioning Authority/Agent.  Prepare and submit  operation  and  maintenance   data   for  systems,  subsystems,  and  componen...

		N. Provide a representative to be present, and have a representative present from each trade and/or subcontractor associated with installing the system during random building exterior enclosure air and water leakage performance testing, as indicated w...

		O. Provide a repair and remediation protocol for any systemic failures identified by the Commissioning Authority, including a timeline for repair of all affected elements. Repaired elements shall not be covered up without review and documentation by t...

		P. Provide copies of all test and inspection reports for inclusion in the Systems Manual to be subm itted as part of the project closeout documentation.

		Q. Provide a Systems Manual as part of the project record closeout documentation that includes, but is not limited to, closeo ut requirements listed in these specifications and more specifically:

		1. As-built drawings, including a copy of all details and drawings that were installed as part of any addendums or change order directives. Any and all deviations shall be clearly marked in red pen.

		2. Specifications for the project, including all accepted product substitutions and any additional specifications as part of any addendums or change order directives. All accepted product substitutions and all deviations shall be clearly marked in red...

		3. A copy of all accepted change orders

		4. A copy of all final shop drawings for each product requiring shop drawings , with the A/E mark-ups and comments, showing final as-built conditions

		5. A copy of all warranties, organized by product, and any and all product manufacturer letters indicating the product as appropriate to use for the application intended on the project as well as any installation guidance

		6. A master product list summarizing all products  used on the  project  for construction of the building exter ior enclosure, organized by tabs in a binder, including the following information:

		a. Product name

		b. Product manufacturer

		c. Catalog or other applicable number for ordering

		d. Manufacturer 's contact information, including the contact information for the technical representatives, including one national contact and one regional technical representative contact

		e. Product color

		f. Supplier contact information

		g. Products installation instructions, including installation instructions supplied

		h. with any of the shop drawings that indicated field installed items.

		i. Manufacturer 's product maintenance guide

		j. Manufacturer's checklist for periodic review of the product indicating how often the product should be checked and the process for implementing any requisite repairs.



		7. A Systems Manual is to be developed for each major building exterior  enclosure  component, product, system; including, but not necessarily limited to:

		a. Roof  including penetrations, curbs, terminations, transitions, flashings, parapets, coping, metalwork

		b. Skylights /S loped  glazing

		c. Exterior  walls  (masonry,  stone,  EIFS,  concrete,  precast,  metal,  insulation, framing, vapor retarder, air barrier, sheathing, etc.)

		d. Windows

		e. Doors

		f. Sealants and expansion joints

		g. Control joints

		h. Flashings (end dams, drip edges, flexible flashing and metal flashings)

		i. Shading devices

		j. Curtain walls or window walls, storefronts

		k. Plaza decks

		l. Planters and planted areas

		m. Below-grade construction, waterproofing , drainage

		n. Floors,  slab-on-grade

		o. Fire separation/stopping and smoke control

		p. Other special building exterior enclosure systems, equipment and controls.



		8. Participate in maintenance orientation and inspection and in one maintenance and training session with the building operations and maintenance staff  and  other participants identified by the Owner and Architect-of-Record, with the assistance of th...

		a. Provide labor and facilities :

		b. To provide access to work to be tested

		c. For Commissioning Authority's exclusive  use, for storage of instruments and drawings, records, and preparation of daily reports







		2.2 PERFORMANCE  REQUIREMENTS

		A. Preconstruction  Testing  of  Mockups: See  requirements  in the individual  specification



		2.3 SUBMITTALS

		A. The Contractor is to provide the following submittals to the Commissioning Authority/Agent, including the building exterior enclosure-commissioning subconsultant, in addition to submitting them to the Architect-of-Record. These submittals are in ad...

		1. Qualifications Data: For fabricators, installers, and testing agencies, submit to the Commissioning Authority for review all qualifications required in Divisions 2 through 9 for review.

		2. Preconstruction Test Reports: all preconstruction air and water leakage performance test results, including all failed tests, recording the noted deficiency and the required repair, and provide a copy of all remediation processes and QC/QA processe...

		3. Source  Quality  Control  Reports: retain  a  copy  for  field   review  by  the

		commissioning authority  and  include  in the closeout  submittal  a  copy  of all

		manufacturer QA/QC reports submitted for products supplied for the project

		4. Field Quality Control Reports: provide a copy of the test reports for all field water and air penetration and other appropriate building exterior enclosure tests completed

		5. Special Inspections Reports for all special inspections indicated by the Architect/Engineer-of-Record in the Specifications.







		PART 3 -  EXECUTION

		3.1 COMMISSIONING AGENT/AUTHORITY'S DUTIES

		A. Cooperate with the Architect and Contractor and provide qualified personnel when scheduled.

		B. Promptly notify Architect and Contractor of irregularities or deficiencies in work that are observed during performance of services.

		C. Be present to observe all testing of all building exterior enclosure systems as defined in the Contract Documents.

		D. Commissioning Authority is not authorized to:

		1. Release, revoke, alter or expand requirements of Contract Documents.

		2. Approve or accept any portion of the work .

		3. Perform any duties of the Contractor.





		3.2 TESTING  VERIFICATION @ Substantial Completion of the Project

		A. The General Contractor along with major subcontractors is to:

		1. Certify that building exterior enclosure systems, subsystems, and construction have been completed according to the Contract Documents achieving the design intent of a water-tight, weather-proof, leak-free building envelope with limited and control...

		2. Certify that Field Quality Control procedures have been completed, and that field quality control reports have been submitted, discrepancies corrected, and corrective work approved. Provide a copy of the list of non-conformances maintained by the G...



		B. The Commissioning Authority/Agent is to:

		1. Witness and document field quality control tests and inspections

		2. Verify that Field Quality Control procedures have been completed, and that field quality control reports have been submitted, discrepancies corrected, and corrective work approved.

		3. Annotate checklist or data sheets when a deficiency is observed.

		4. Verify that field quality-control testing of building exterior enclosure has been completed and approved. The Commissioning Authority shall observe and document field quality-control tests and inspections.



		C. Testing Reports:

		1. Reports  shall  include  measured  data,  data  sheets,  and  a  comprehensive  summary describing the building exterior enclosure systems at the time of testing.

		2. Prepare a preliminary test report.  Deficiencies will be evaluated by Architect to determine corrective actions. Deficiencies shall be corrected by the contractor and subcontractors at no additional cost to the Owner and the tests repeated until sa...





		3.3 DEFERRED TESTING:

		A. If field tests cannot be completed because of a deficiency outside the scope of the Building Exterior Enclosure, the deficiency shall be documented and reported to the Owner and the Architect-of-Record. Deficiencies shall be resolved and corrected ...



		3.4 TESTING  REPORTS:

		A. Testing reports shall include measured data, data sheets, and a comprehensive summary describing the specific building exterior enclosure systems at the time of testing.

		B. Prepare a preliminary test report. Deficiencies will be evaluated by the Architect and the Commissioning Authority building exterior enclosure commissioning subconsultant to determine corrective action. Deficiencies shall be corrected and test repe...

		C. If it is determined that the system is constructed according to the Contract Documents, the Owner will decide whether modifications are required to bring the performance of the system to a level where the failure or deficiency is eliminated and sha...



		3.5 SYSTEMS TO BE COMMISSIONED

		A. Refer to Divisions 2 through 9 of the Specification Sections for additional and/or specified requirements for commissioning each building exterior enclosure element and system.

		B. The systems and elements to be commissioned include, but are not necessarily limited to:

		C.

		1. Roofs, including all flashings, penetrations, transitions, terminations, parapets, copings.  etc.

		2. Skylights and any other sloped glazing

		3. Exterior walls, including the air barrier system, and water management systems

		4. Windows including frames, glazing, water management provisions, etc.

		5. Doors, frames, louvers

		6. Sealants

		7. Control  joints

		8. Expansion joints

		9. Flashings, including all transitions, terminations, end-dams, etc.

		10. Shading devices

		11. Curtain walls or window walls, storefront glazing

		12. Plaza/sidewalk/grade terminations

		13. Planters and any planted areas

		14. Below-grade construction , including drainage and waterproofing /damp proofing

		15. Floors, slab-on-grade, vapor barriers, radon barriers, radon venting provisions

		16. Interface conditions and transitions between each of the above listed elements

		17. Any other special building exterior enclosure systems, equipment and controls.
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SECTION 08 41 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes:  


1. Exterior and interior storefront framing. 
2. Storefront framing for window walls. 
3. Storefront framing for ribbon walls. 
4. Storefront framing for punched openings. 
5. Exterior and interior manual-swing entrance doors and door frame units. 


B. Refer to the drawings for exterior mock requirements affecting work of this section. 


1.2 PERFORMANCE REQUIREMENTS 


A. General Performance:  Aluminum-framed systems shall withstand the effects of the following 
performance requirements without exceeding performance criteria or failure due to defective 
manufacture, fabrication, installation, or other defects in construction: 


1. Movements of supporting structure indicated on Drawings including, but not limited to, 
story drift and deflection from uniformly distributed and concentrated live loads. 


2. Dimensional tolerances of building frame and other adjacent construction. 
3. Failure includes the following: 


a. Deflection exceeding specified limits. 
b. Thermal stresses transferring to building structure. 
c. Framing members transferring stresses, including those caused by thermal and 


structural movements to glazing. 
d. Noise or vibration created by wind and by thermal and structural movements. 
e. Loosening or weakening of fasteners, attachments, and other components. 
f. Failure of operating units. 


B. Delegated Design:  Design aluminum-framed systems, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 


C. Wind Loads:  Provide entrance and storefront systems, including anchorage, capable of 
withstanding wind-load design pressures calculated according to requirements of authorities 
having jurisdiction or the American Society of Civil Engineers" ASCE 7, "Minimum Design Loads 
for Buildings and Other Structures, "6.4.2, "Analytical Procedure, " whichever are more 
stringent.. 


D. Deflection of Framing Members: 
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1. Deflection Normal to Wall Plane:  Limited to edge of glass in a direction perpendicular to 
glass plane shall not exceed L/175 of the glass edge length for each individual glazing lite 
or an amount that restricts edge deflection of individual glazing lites to 3/4 inch, 
whichever is less. 


2. Deflection Parallel to Glazing Plane:  Limited to L/360 of clear span or 1/8 inch, 
whichever is smaller. 


E. Structural-Test Performance:  Provide aluminum-framed systems tested according to 
ASTM E 330 as follows: 


1. When tested at 150 percent of positive and negative wind-load design pressures, 
systems, including anchorage, do not evidence material failures, structural distress, and 
permanent deformation of main framing members exceeding 0.2 percent of span. 


2. Test Durations:  10 seconds. 


F. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed 
glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area when tested according to 
ASTM E 283 at a minimum static-air-pressure difference of 1.57 lbf/sq. ft.. 


G. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not 
evidence water penetration through fixed glazing and framing areas when tested according to 
ASTM E 331 at a minimum static-air-pressure difference of 20 percent of positive wind-load 
design pressure, but not less than 6.24 lbf/sq. ft.. 


1.3 SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, 
and attachments to other work. 


1. Include details of provisions for system expansion and contraction and for drainage of 
moisture in the system to the exterior. 


C. Samples:  For each type of exposed finish required. 


D. Other Action Submittals: 


1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, 
detailing fabrication and assembly of entrance door hardware, as well as procedures and 
diagrams. 


E. Delegated-Design Submittal:  For aluminum-framed systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 


F. Product test reports. 


G. Field quality-control reports. 


H. Warranties:  Sample of special warranties. 
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1.4 CLOSEOUT SUBMITTALS 


A. Maintenance data. 


1.5 QUALITY ASSURANCE 


A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 


B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated. 


C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop 
Drawings, based on testing and engineering analysis of manufacturer's standard units in 
systems similar to those indicated for this Project. 


D. Product Options:  Information on Drawings and in Specifications establishes requirements for 
systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by 
dimensions, arrangements, alignment, and profiles of components and assemblies as they 
relate to sightlines, to one another, and to adjoining construction.  Performance characteristics 
are indicated by criteria subject to verification by one or more methods including preconstruction 
testing, field testing, and in-service performance. 


E. Accessible Entrances:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, Accessibility 
Requirements: Conform to New Jersey Uniform Construction Code Barrier Free Subcode and 
ICC A117.1. 


F. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single 
manufacturer. 


G. Preinstallation Conference:  Conduct conference at Project site. 


1.6 WARRANTY 


A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of aluminum-framed systems that do not comply with requirements or that 
fail in materials or workmanship within specified warranty period. 


1. Warranty Period:  10 years from date of Substantial Completion. 


B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components on which finishes do not comply with requirements or that fail in 
materials or workmanship within specified warranty period.  Warranty does not include normal 
weathering. 


1. Warranty Period:  20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. EFCO Corporation. 
2. Kawneer North America; an Alcoa company. (Basis of Design) 
3. Oldcastle. 
4. Traco. 
5. Tubelite. 
6. Vistawall Architectural Products; The Vistawall Group; a Bluescope Steel company. 
7. Special-Lite 
8. Or Approved Equal. 


2.2 MATERIALS 


A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 


1. Sheet and Plate:  ASTM B 209. 
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221. 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 


B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, complying 
with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 
pretreatment.  Select surface preparation methods according to recommendations in SSPC-
SP COM and prepare surfaces according to applicable SSPC standard. 


1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 


2.3 FRAMING SYSTEMS 


A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness 
required and reinforced as required to support imposed loads. 


1. Construction:  Thermally broken on exterior assemblies. 
2. Glazing System:  Retained mechanically with gaskets on four sides. 
3. Glazing Plane:  As indicated. 


B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 


C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 
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1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 


2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 


system. 


D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts, 
complying with ASTM A 123/A 123M or ASTM A 153/A 153M. 


E. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 


F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 
manufacturer for joint type. 


1. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 


2. Sealants used inside the weatherproofing system shall comply with the testing and 
product requirements of the California Department of Health Services' "Standard Practice 
for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 


2.4 GLAZING SYSTEMS 


A. Glazing:  As specified in Section 08 80 00 "Glazing." 


B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or 
extruded, of profile and hardness required to maintain watertight seal. 


C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 


2.5 ENTRANCE DOOR SYSTEMS 


A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation. 


1. Door Construction:  Minimum 0.125-inch- thick, extruded-aluminum tubular rail and stile 
members.  Mechanically fasten corners with reinforcing brackets that are deeply 
penetrated and fillet welded or that incorporate concealed tie rods. 
a. 2- to 2-1/4-inch overall thickness. 
b. Stile Width:  5 inches nominal. 
c. Bottom Rail Height:  10 inches. 


d. Thermal Construction:  High-performance plastic connectors separate aluminum 
members exposed to the exterior from members exposed to the interior. 


2. Door Design:  As indicated. 


a. Accessible Doors:  Smooth surfaced for width of door in area within 10 inches 
above floor or ground plane. 
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3. Glazing Stops and Gaskets:  Beveled or square, snap-on, extruded-aluminum stops and 
preformed gaskets. 


a. Provide nonremovable glazing stops on inside of door. 


2.6 ENTRANCE DOOR HARDWARE 


A. General:  Provide entrance door hardware  and entrance door hardware sets indicated in 
"Entrance Door Hardware Sets" Article for each entrance door to comply with requirements in 
this Section. 


1. Entrance Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and 
products complying with BHMA standard referenced. 


2. Sequence of Operation:  Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 


3. Opening-Force Requirements: 


a. Egress Doors:  Not more than 15 lbf to release the latch and not more than 30 lbfto 
set the door in motion and not more than 15 lbf to open the door to its minimum 
required width. 


b. Accessible Interior Doors:  Not more than 5 lbf to fully open door. 


B. Opening-Force Requirements: 


1. Delayed-Egress Locks:  Lock releases within 15 seconds after applying a force of not 
more than 15 lbf for not more than 3 seconds. 


2. Latches and Exit Devices:  Not more than 15 lbf required to release latch. 


C. Pivot Hinges:  BHMA A156.4, Grade 1. 


1. Offset-Pivot Hinges:  Provide top, bottom, and intermediate offset pivots at each door 
leaf. 


D. Butt Hinges:  BHMA A156.1, Grade 1, radius corner. 


1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove 
in hinge pin, prevents removal of pin while entrance door is closed. 


2. Exterior Hinges:  Stainless steel, with stainless-steel pin. 
3. Quantities: 


a. For doors up to 87 inches high, provide 3 hinges per leaf. 
b. For doors more than 87 and up to 120 inches high, provide 4 hinges per leaf. 


E. Continuous-Gear Hinges:  Manufacturer's standard with stainless-steel bearings between 
knuckles, fabricated to full height of door and frame. 


F. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1. 


G. Automatic and Self-Latching Flush Bolts:  BHMA A156.3, Grade 1. 
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H. Panic Exit Devices:  BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting 
agency acceptable to authorities having jurisdiction, for panic protection, based on testing 
according to UL 305. 


I. Cylinders:  As specified in Section 08 71 00 "Door Hardware." 


J. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for 
aluminum framing. 


K. Operating Trim:  BHMA A156.6. 


L. Removable Mullions:  BHMA A156.3, extruded aluminum. 


1. When used with panic exit devices, provide removable mullions listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for panic 
protection, based on testing according to UL 305.  Use only mullions that have been 
tested with exit devices to be used. 


M. Closers:  BHMA A156.4, Grade 1, with accessories required for a complete installation, sized as 
required by door size, exposure to weather, and anticipated frequency of use; adjustable to 
meet field conditions and requirements for opening force. 


N. Concealed Overhead Holders:  BHMA A156.8, Grade 1. 


O. Surface-Mounted Holders:  BHMA A156.16, Grade 1. 


P. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location 
indicated, with integral rubber bumper. 


Q. Weather Stripping:  Manufacturer's standard replaceable components. 


R. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed 
fasteners on mounting strip. 


S. Silencers:  BHMA A156.16, Grade 1. 


T. Thresholds:  BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch. 


U. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket anchored to 
frame hinge-jamb at center-pivoted doors. 


2.7 ACCESSORY MATERIALS 


A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos; formulated for 30-mil thickness per coat. 


2.8 FABRICATION 


A. Form or extrude aluminum shapes before finishing. 
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B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of 
finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 


C. Framing Members, General:  Fabricate components that, when assembled, have the following 
characteristics: 


1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Means to drain water passing joints, condensation within framing members, and moisture 


migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing to 


maintain required glazing edge clearances. 
6. Provisions for field replacement of glazing from interior. 
7. Fasteners, anchors, and connection devices that are concealed from view to greatest 


extent possible. 


D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 


E. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 


F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 


G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest 
extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 


H. After fabrication, clearly mark components to identify their locations in Project according to Shop 
Drawings. 


2.9 ALUMINUM FINISHES 


A. Color Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 


1. Color:  Manufacturer's standard dark bronze. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. General: 


1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
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5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 
deterioration. 


6. Seal joints watertight unless otherwise indicated. 


B. Metal Protection: 


1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting 
contact surfaces with primer or applying sealant or tape, or by installing nonconductive 
spacers as recommended by manufacturer for this purpose. 


2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 


C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 


D. Set continuous sill members and flashing in full sealant bed as specified in Section 07 92 00 
"Joint Sealants" to produce weathertight installation. 


E. Install components plumb and true in alignment with established lines and grades, and without 
warp or rack. 


F. Install glazing as specified in Section 08 80 00 "Glazing." 


G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 


1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather 
stripping. 


2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 


3.2 FIELD QUALITY CONTROL 


A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections. 


B. Testing Services:  Testing and inspecting of representative areas to determine compliance of 
installed systems with specified requirements shall take place as follows.  Do not proceed with 
installation of the next area until test results for previously completed areas show compliance 
with requirements. 


1. Water Spray Test:  Before installation of interior finishes has begun, areas designated by 
Architect shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 


a. Test Area:  A minimum area of 75 feet by 1 story of aluminum-framed systems. 


C. Repair or remove work if test results and inspections indicate that it does not comply with 
specified requirements. 
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D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 


E. Aluminum-framed assemblies will be considered defective if they do not pass tests and 
inspections. 


F. Prepare test and inspection reports. 


END OF SECTION 08 41 13 





		PART 1 -  GENERAL

		1.1 SUMMARY

		A. Section Includes:

		1. Exterior and interior storefront framing.

		2. Storefront framing for window walls.

		3. Storefront framing for ribbon walls.

		4. Storefront framing for punched openings.

		5. Exterior and interior manual-swing entrance doors and door frame units.



		B. Refer to the drawings for exterior mock requirements affecting work of this section.



		1.2 PERFORMANCE REQUIREMENTS

		A. General Performance:  Aluminum-framed systems shall withstand the effects of the following performance requirements without exceeding performance criteria or failure due to defective manufacture, fabrication, installation, or other defects in const...

		1. Movements of supporting structure indicated on Drawings including, but not limited to, story drift and deflection from uniformly distributed and concentrated live loads.

		2. Dimensional tolerances of building frame and other adjacent construction.

		3. Failure includes the following:

		a. Deflection exceeding specified limits.

		b. Thermal stresses transferring to building structure.

		c. Framing members transferring stresses, including those caused by thermal and structural movements to glazing.

		d. Noise or vibration created by wind and by thermal and structural movements.

		e. Loosening or weakening of fasteners, attachments, and other components.

		f. Failure of operating units.





		B. Delegated Design:  Design aluminum-framed systems, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.

		C. Wind Loads:  Provide entrance and storefront systems, including anchorage, capable of withstanding wind-load design pressures calculated according to requirements of authorities having jurisdiction or the American Society of Civil Engineers" ASCE 7...

		D. Deflection of Framing Members:

		1. Deflection Normal to Wall Plane:  Limited to edge of glass in a direction perpendicular to glass plane shall not exceed L/175 of the glass edge length for each individual glazing lite or an amount that restricts edge deflection of individual glazin...

		2. Deflection Parallel to Glazing Plane:  Limited to L/360 of clear span or 1/8 inch, whichever is smaller.



		E. Structural-Test Performance:  Provide aluminum-framed systems tested according to ASTM E 330 as follows:

		1. When tested at 150 percent of positive and negative wind-load design pressures, systems, including anchorage, do not evidence material failures, structural distress, and permanent deformation of main framing members exceeding 0.2 percent of span.

		2. Test Durations:  10 seconds.



		F. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a minimum static-air-pressure difference of 1.57 lbf/s...

		G. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not evidence water penetration through fixed glazing and framing areas when tested according to ASTM E 331 at a minimum static-air-pressure difference of 20 percent o...



		1.3 SUBMITTALS

		A. Product Data:  For each type of product indicated.

		B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, and attachments to other work.

		1. Include details of provisions for system expansion and contraction and for drainage of moisture in the system to the exterior.



		C. Samples:  For each type of exposed finish required.

		D. Other Action Submittals:

		1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, detailing fabrication and assembly of entrance door hardware, as well as procedures and diagrams.



		E. Delegated-Design Submittal:  For aluminum-framed systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

		F. Product test reports.

		G. Field quality-control reports.

		H. Warranties:  Sample of special warranties.



		1.4 CLOSEOUT SUBMITTALS

		A. Maintenance data.



		1.5 QUALITY ASSURANCE

		A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.

		B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.

		C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in systems similar to those indicated for this Project.

		D. Product Options:  Information on Drawings and in Specifications establishes requirements for systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of compon...

		E. Accessible Entrances:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, Accessibility Requirements: Conform to New Jersey Uniform Construction Code Barrier Fr...

		F. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single manufacturer.

		G. Preinstallation Conference:  Conduct conference at Project site.



		1.6 WARRANTY

		A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of aluminum-framed systems that do not comply with requirements or that fail in materials or workmanship within specified warranty period.

		1. Warranty Period:  10 years from date of Substantial Completion.



		B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components on which finishes do not comply with requirements or that fail in materials or workmanship within specified warranty period.  Warran...

		1. Warranty Period:  20 years from date of Substantial Completion.







		PART 2 -  PRODUCTS

		2.1 MANUFACTURERS

		A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

		1. EFCO Corporation.

		2. Kawneer North America; an Alcoa company. (Basis of Design)

		3. Oldcastle.

		4. Traco.

		5. Tubelite.

		6. Vistawall Architectural Products; The Vistawall Group; a Bluescope Steel company.

		7. Special-Lite

		8. Or Approved Equal.





		2.2 MATERIALS

		A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.

		1. Sheet and Plate:  ASTM B 209.

		2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221.

		3. Extruded Structural Pipe and Tubes:  ASTM B 429.

		4. Structural Profiles:  ASTM B 308/B 308M.

		5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M.



		B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and pretreatment.  Select surface preparation methods according to recommenda...

		1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M.

		2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M.

		3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M.





		2.3 FRAMING SYSTEMS

		A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness required and reinforced as required to support imposed loads.

		1. Construction:  Thermally broken on exterior assemblies.

		2. Glazing System:  Retained mechanically with gaskets on four sides.

		3. Glazing Plane:  As indicated.



		B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.

		C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.

		1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration.

		2. Reinforce members as required to receive fastener threads.

		3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing system.



		D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts, complying with ASTM A 123/A 123M or ASTM A 153/A 153M.

		E. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials.

		F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by manufacturer for joint type.

		1. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

		2. Sealants used inside the weatherproofing system shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Smal...





		2.4 GLAZING SYSTEMS

		A. Glazing:  As specified in Section 08 80 00 "Glazing."

		B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or extruded, of profile and hardness required to maintain watertight seal.

		C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type.



		2.5 ENTRANCE DOOR SYSTEMS

		A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation.

		1. Door Construction:  Minimum 0.125-inch- thick, extruded-aluminum tubular rail and stile members.  Mechanically fasten corners with reinforcing brackets that are deeply penetrated and fillet welded or that incorporate concealed tie rods.

		a. 2- to 2-1/4-inch overall thickness.

		b. Stile Width:  5 inches nominal.

		c. Bottom Rail Height:  10 inches.

		d. Thermal Construction:  High-performance plastic connectors separate aluminum members exposed to the exterior from members exposed to the interior.



		2. Door Design:  As indicated.

		a. Accessible Doors:  Smooth surfaced for width of door in area within 10 inches above floor or ground plane.



		3. Glazing Stops and Gaskets:  Beveled or square, snap-on, extruded-aluminum stops and preformed gaskets.

		a. Provide nonremovable glazing stops on inside of door.







		2.6 ENTRANCE DOOR HARDWARE

		A. General:  Provide entrance door hardware  and entrance door hardware sets indicated in "Entrance Door Hardware Sets" Article for each entrance door to comply with requirements in this Section.

		1. Entrance Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products complying with BHMA standard referenced.

		2. Sequence of Operation:  Provide electrified door hardware function, sequence of operation, and interface with other building control systems indicated.

		3. Opening-Force Requirements:

		a. Egress Doors:  Not more than 15 lbf to release the latch and not more than 30 lbfto set the door in motion and not more than 15 lbf to open the door to its minimum required width.

		b. Accessible Interior Doors:  Not more than 5 lbf to fully open door.





		B. Opening-Force Requirements:

		1. Delayed-Egress Locks:  Lock releases within 15 seconds after applying a force of not more than 15 lbf for not more than 3 seconds.

		2. Latches and Exit Devices:  Not more than 15 lbf required to release latch.



		C. Pivot Hinges:  BHMA A156.4, Grade 1.

		1. Offset-Pivot Hinges:  Provide top, bottom, and intermediate offset pivots at each door leaf.



		D. Butt Hinges:  BHMA A156.1, Grade 1, radius corner.

		1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while entrance door is closed.

		2. Exterior Hinges:  Stainless steel, with stainless-steel pin.

		3. Quantities:

		a. For doors up to 87 inches high, provide 3 hinges per leaf.

		b. For doors more than 87 and up to 120 inches high, provide 4 hinges per leaf.





		E. Continuous-Gear Hinges:  Manufacturer's standard with stainless-steel bearings between knuckles, fabricated to full height of door and frame.

		F. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1.

		G. Automatic and Self-Latching Flush Bolts:  BHMA A156.3, Grade 1.

		H. Panic Exit Devices:  BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.

		I. Cylinders:  As specified in Section 08 71 00 "Door Hardware."

		J. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for aluminum framing.

		K. Operating Trim:  BHMA A156.6.

		L. Removable Mullions:  BHMA A156.3, extruded aluminum.

		1. When used with panic exit devices, provide removable mullions listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.  Use only mullions that h...



		M. Closers:  BHMA A156.4, Grade 1, with accessories required for a complete installation, sized as required by door size, exposure to weather, and anticipated frequency of use; adjustable to meet field conditions and requirements for opening force.

		N. Concealed Overhead Holders:  BHMA A156.8, Grade 1.

		O. Surface-Mounted Holders:  BHMA A156.16, Grade 1.

		P. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location indicated, with integral rubber bumper.

		Q. Weather Stripping:  Manufacturer's standard replaceable components.

		R. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed fasteners on mounting strip.

		S. Silencers:  BHMA A156.16, Grade 1.

		T. Thresholds:  BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with maximum height of 1/2 inch.

		U. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame hinge-jamb at center-pivoted doors.



		2.7 ACCESSORY MATERIALS

		A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos; formulated for 30-mil thickness per coat.



		2.8 FABRICATION

		A. Form or extrude aluminum shapes before finishing.

		B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.

		C. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:

		1. Profiles that are sharp, straight, and free of defects or deformations.

		2. Accurately fitted joints with ends coped or mitered.

		3. Means to drain water passing joints, condensation within framing members, and moisture migrating within the system to exterior.

		4. Physical and thermal isolation of glazing from framing members.

		5. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.

		6. Provisions for field replacement of glazing from interior.

		7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.



		D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops.

		E. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and for installing entrance door hardware.

		F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware.

		G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying finishes.

		H. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.



		2.9 ALUMINUM FINISHES

		A. Color Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

		1. Color:  Manufacturer's standard dark bronze.







		PART 3 -  EXECUTION

		3.1 INSTALLATION

		A. General:

		1. Comply with manufacturer's written instructions.

		2. Do not install damaged components.

		3. Fit joints to produce hairline joints free of burrs and distortion.

		4. Rigidly secure nonmovement joints.

		5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration.

		6. Seal joints watertight unless otherwise indicated.



		B. Metal Protection:

		1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or applying sealant or tape, or by installing nonconductive spacers as recommended by manufacturer for this purpose.

		2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.



		C. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.

		D. Set continuous sill members and flashing in full sealant bed as specified in Section 07 92 00 "Joint Sealants" to produce weathertight installation.

		E. Install components plumb and true in alignment with established lines and grades, and without warp or rack.

		F. Install glazing as specified in Section 08 80 00 "Glazing."

		G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points.

		1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather stripping.

		2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door hardware according to entrance door hardware manufacturers' written instructions using concealed fasteners to greatest extent possible.





		3.2 FIELD QUALITY CONTROL

		A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections.

		B. Testing Services:  Testing and inspecting of representative areas to determine compliance of installed systems with specified requirements shall take place as follows.  Do not proceed with installation of the next area until test results for previo...

		1. Water Spray Test:  Before installation of interior finishes has begun, areas designated by Architect shall be tested according to AAMA 501.2 and shall not evidence water penetration.

		a. Test Area:  A minimum area of 75 feet by 1 story of aluminum-framed systems.





		C. Repair or remove work if test results and inspections indicate that it does not comply with specified requirements.

		D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

		E. Aluminum-framed assemblies will be considered defective if they do not pass tests and inspections.

		F. Prepare test and inspection reports.
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SECTION 08 51 13 - ALUMINUM WINDOWS 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section includes aluminum windows for exterior locations. 


B. Refer to the drawings for exterior mockup requirements affecting work of this section. 


C. Refer to Section 08 80 00 "Glazing" for requirements affecting the Work of this Section. 


1.2 WINDOW PERFORMANCE REQUIREMENTS 


A. Product Standard:  AAMA/WDMA/CSA 101/I.S.2/A440. 


1. Minimum Performance Class:  AW. 
2. Minimum Performance Grade:  100. 


B. All exterior glazing to be laminated, blast-resistant glass, in conformance with Owner's design 
requirements. 


C. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the 
following loads, based on testing units of the minimum test size specified herein that pass 
AAMA/WDMA/CSA 101/I.S.2/A440: 


1. Uniform Load Structural Test:  150 psf (positive and negative). 


2. Uniform Load Deflection Test:  100 psf (positive and negative).  


D. Thermal Transmittance:  NFRC 100 maximum whole-window U-factor of 0.55 Btu/sq. ft. x h x 
deg F. 


E. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal 
performance according to AAMA 1503, showing a CRF of 47. 


1.3 SUBMITTALS 


A. Product Data:  For each type of product. 


B. Shop Drawings:  Include plans, elevations, sections, hardware, accessories, insect screens, 
operational clearances, and details of installation, including anchor, flashing, and sealant 
installation. 


C. Samples:  For each exposed product and for each color specified, 2 by 4 inches in size. 


D. Product Schedule:  For aluminum windows.  Use same designations indicated on Drawings. 
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E. Product test reports. 


F. Sample warranties. 


1.4 QUALITY ASSURANCE 


A. Mockups:  Build mockups to conform with requirements for exterior mockups on Drawings, to 
verify selections made under Sample submittals, and to demonstrate aesthetic effects and set 
quality standards for materials and execution. 


1.5 WARRANTY 


A. Manufacturer's Warranty:  Manufacturer agrees to repair or replace aluminum windows that fail 
in materials or workmanship within specified warranty period. 


1. Warranty Period: 


a. Window:  10 years from date of Substantial Completion. 
b. Glazing Units:  10 years from date of Substantial Completion. 
c. Aluminum Finish:  20 years from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Manufacturers:  Subject to compliance with requirements, provide Series 4000i Double Hung 
Side Load as manufactured by Architectural Window Manufacturing Corporation as Basis of 
Design, or approved comparable products by one of the following: 


1. EFCO Corporation; a Pella company. 


2. Graham Architectural Products Corp. 


3. Kawneer North America; an Alcoa company. 


4. TRACO. 


5. Wausau Window and Wall Systems. 


6. Or Approved Equal. 


2.2 ALUMINUM WINDOWS 


A. Operating Types:  As indicated on Drawings. 


B. Frames and Sashes:  Thermally broken aluminum extrusions complying with 
AAMA/WDMA/CSA 101/I.S.2/A440. 
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C. Glass:  Clear annealed glass, ASTM C 1036.  Refer to Specification Section 08 80 00 
Glazing. 


1. Kind:  Fully tempered where indicated on Drawings. 


D. Insulating-Glass Units:  ASTM E 2190.   


1. Glass:  ASTM C 1036.  Refer to Specification Section 08 80 00 Glazing 


a. Tint:  Clear. 
b. Kind:  Fully tempered unless otherwise indicated. 


2. Filling:  Fill space between glass lites with air. 
3. Low-E Coating:  As indicated in Specification Section 08 80 00 Glazing. 


E. Glazing System:  Manufacturer's standard factory-glazing system that produces required 
shatter resistance and weathertight seal. 


F. Hardware, General:  Manufacturer's standard corrosion-resistant hardware sized to 
accommodate sash weight and dimensions. 


1. Exposed Hardware Color and Finish:  As selected by Architect from manufacturer's full 
range. 


G. Weather Stripping:   
1. Provide full-perimeter weather stripping for each operable sash unless otherwise 


indicated. 
2. Manufacturer's standard compression-type, permanently resilient seal under bumper or 


wiper action, fully concealed when window is closed, in conformance with 
AAMA.WDMA/CSA 101/I.S.2/A440. 


3. Manufacturer's standard sliding-type, woven pile or wool, polypropylene or nylon pile and 
resin impregnated backing fabric, in conformance with AAMA 701/702. 


H. Projected Window Hardware: 


1. Gear-Type Rotary Operators:  Complying with AAMA 901 when tested according to 
ASTM E 405, Method A.  Provide operators that function without requiring the removal of 
interior screens or using screen wickets. 


a. Type and Style:  As selected by Architect from manufacturer's full range of types 
and styles. 


2. Hinges:  Non-friction type, not less than two per sash. 
3. Lock:  Manufacturer's standard.. 
4. Limit Devices:  Limit clear opening to 5 inches for ventilation; with custodial key release. 


I. Hung Window Hardware: 


1. Counterbalancing Mechanism:  AAMA 902. 
2. Locks and Latches:  Operated from the inside only. 
3. Tilt Hardware:  Releasing tilt latch allows sash to pivot about horizontal axis. 


J. Fasteners:  Noncorrosive and compatible with window members, trim, hardware, anchors, and 
other components. 
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1. Exposed Fasteners:  Do not use exposed fasteners to the greatest extent possible.  For 
application of hardware, use fasteners that match finish hardware being fastened. 


2.3 ACCESSORIES 


A. Subsills:  Thermally broken, extruded-aluminum subsills in configurations indicated on 
Drawings. 


B. Column Covers:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 


C. Interior Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 


D. Panning Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 


E. Receptor System:  Two-piece, snap-together, thermally broken, extruded-aluminum receptor 
system that anchors windows in place. 


2.4 INSECT SCREENS 


A. General:  Fabricate insect screens to integrate with window frame.  Provide screen for each 
operable exterior sash.  Screen wickets are not permitted. 


1. Type and Location:  Half, outside for single-hung sashes, full interior for projection sash. 


B. Aluminum Frames:  Complying with SMA 1004 or SMA 1201. 


C. Glass-Fiber Mesh Fabric:  18-by-14 or 18-by-16 mesh complying with ASTM D 3656. 


1. Mesh Color:  Manufacturer's standard. 


2.5 POLE OPERATORS 


A. General:  Provide manufacturer's standard pole operators at rate of 1 per room that contains 
operable window hardware located more than 72 inches above finished floor. 
1. Tubular shaped, anodized aluminum. 
2. Rubber cap on butt end. 
3. Rubber tip on push pull hook matching window hardware configuration. 


2.6 FABRICATION 


A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling 
components and anchoring windows. 


B. Glaze aluminum windows in the factory. 


C. Weather strip each operable sash to provide weathertight installation. 


D. Provide weep holes and internal passages to conduct infiltrating water to exterior. 
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E. Provide water-shed members above side-hinged sashes and similar lines of natural water 
penetration. 


F. Provide mullions and cover plates, matching window units, complete with anchors for support to 
structure and installation of window units.  Allow for erection tolerances and provide for 
movement of window units due to thermal expansion and building deflections, as indicated.  
Provide mullions and cover plates capable of withstanding design wind loads of window units. 


G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to 
greatest extent possible.  Disassemble components only as necessary for shipment and 
installation. 


2.7 ALUMINUM FINISHES 


A. Anodic Finish:  Class I complying with AAMA 611. 


1. Color:  Dark bronze. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, 
and other components.  For installation procedures and requirements not addressed in 
manufacturer's written instructions, comply with installation requirements in ASTM E 2112. 


B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction to produce weathertight construction. 


C. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 


D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 


E. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for 
smooth operation and weathertight closure. 


F. Clean exposed surfaces immediately after installing windows.  Avoid damaging protective 
coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances. 


G. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period. 


END OF SECTION 08 51 13 





		PART 1 -  GENERAL

		1.1 SUMMARY

		A. Section includes aluminum windows for exterior locations.

		B. Refer to the drawings for exterior mockup requirements affecting work of this section.

		C. Refer to Section 08 80 00 "Glazing" for requirements affecting the Work of this Section.



		1.2 WINDOW PERFORMANCE REQUIREMENTS

		A. Product Standard:  AAMA/WDMA/CSA 101/I.S.2/A440.

		1. Minimum Performance Class:  AW.

		2. Minimum Performance Grade:  100.



		B. All exterior glazing to be laminated, blast-resistant glass, in conformance with Owner's design requirements.

		C. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the following loads, based on testing units of the minimum test size specified herein that pass AAMA/WDMA/CSA 101/I.S.2/A440:

		1. Uniform Load Structural Test:  150 psf (positive and negative).

		2. Uniform Load Deflection Test:  100 psf (positive and negative).



		D. Thermal Transmittance:  NFRC 100 maximum whole-window U-factor of 0.55 Btu/sq. ft. x h x deg F.

		E. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal performance according to AAMA 1503, showing a CRF of 47.



		1.3 SUBMITTALS

		A. Product Data:  For each type of product.

		B. Shop Drawings:  Include plans, elevations, sections, hardware, accessories, insect screens, operational clearances, and details of installation, including anchor, flashing, and sealant installation.

		C. Samples:  For each exposed product and for each color specified, 2 by 4 inches in size.

		D. Product Schedule:  For aluminum windows.  Use same designations indicated on Drawings.

		E. Product test reports.

		F. Sample warranties.



		1.4 QUALITY ASSURANCE

		A. Mockups:  Build mockups to conform with requirements for exterior mockups on Drawings, to verify selections made under Sample submittals, and to demonstrate aesthetic effects and set quality standards for materials and execution.



		1.5 WARRANTY

		A. Manufacturer's Warranty:  Manufacturer agrees to repair or replace aluminum windows that fail in materials or workmanship within specified warranty period.

		1. Warranty Period:

		a. Window:  10 years from date of Substantial Completion.

		b. Glazing Units:  10 years from date of Substantial Completion.

		c. Aluminum Finish:  20 years from date of Substantial Completion.









		PART 2 -  PRODUCTS

		2.1 MANUFACTURERS

		A. Manufacturers:  Subject to compliance with requirements, provide Series 4000i Double Hung Side Load as manufactured by Architectural Window Manufacturing Corporation as Basis of Design, or approved comparable products by one of the following:

		1. EFCO Corporation; a Pella company.

		2. Graham Architectural Products Corp.

		3. Kawneer North America; an Alcoa company.

		4. TRACO.

		5. Wausau Window and Wall Systems.

		6. Or Approved Equal.





		2.2 ALUMINUM WINDOWS

		A. Operating Types:  As indicated on Drawings.

		B. Frames and Sashes:  Thermally broken aluminum extrusions complying with AAMA/WDMA/CSA 101/I.S.2/A440.

		C. Glass:  Clear annealed glass, ASTM C 1036.  Refer to Specification Section 08 80 00 Glazing.

		1. Kind:  Fully tempered where indicated on Drawings.



		D. Insulating-Glass Units:  ASTM E 2190.

		1. Glass:  ASTM C 1036.  Refer to Specification Section 08 80 00 Glazing

		a. Tint:  Clear.

		b. Kind:  Fully tempered unless otherwise indicated.



		2. Filling:  Fill space between glass lites with air.

		3. Low-E Coating:  As indicated in Specification Section 08 80 00 Glazing.



		E. Glazing System:  Manufacturer's standard factory-glazing system that produces required shatter resistance and weathertight seal.

		F. Hardware, General:  Manufacturer's standard corrosion-resistant hardware sized to accommodate sash weight and dimensions.

		1. Exposed Hardware Color and Finish:  As selected by Architect from manufacturer's full range.



		G. Weather Stripping:

		1. Provide full-perimeter weather stripping for each operable sash unless otherwise indicated.

		2. Manufacturer's standard compression-type, permanently resilient seal under bumper or wiper action, fully concealed when window is closed, in conformance with AAMA.WDMA/CSA 101/I.S.2/A440.

		3. Manufacturer's standard sliding-type, woven pile or wool, polypropylene or nylon pile and resin impregnated backing fabric, in conformance with AAMA 701/702.



		H. Projected Window Hardware:

		1. Gear-Type Rotary Operators:  Complying with AAMA 901 when tested according to ASTM E 405, Method A.  Provide operators that function without requiring the removal of interior screens or using screen wickets.

		a. Type and Style:  As selected by Architect from manufacturer's full range of types and styles.



		2. Hinges:  Non-friction type, not less than two per sash.

		3. Lock:  Manufacturer's standard..

		4. Limit Devices:  Limit clear opening to 5 inches for ventilation; with custodial key release.



		I. Hung Window Hardware:

		1. Counterbalancing Mechanism:  AAMA 902.

		2. Locks and Latches:  Operated from the inside only.

		3. Tilt Hardware:  Releasing tilt latch allows sash to pivot about horizontal axis.



		J. Fasteners:  Noncorrosive and compatible with window members, trim, hardware, anchors, and other components.

		1. Exposed Fasteners:  Do not use exposed fasteners to the greatest extent possible.  For application of hardware, use fasteners that match finish hardware being fastened.





		2.3 ACCESSORIES

		A. Subsills:  Thermally broken, extruded-aluminum subsills in configurations indicated on Drawings.

		B. Column Covers:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

		C. Interior Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

		D. Panning Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

		E. Receptor System:  Two-piece, snap-together, thermally broken, extruded-aluminum receptor system that anchors windows in place.



		2.4 INSECT SCREENS

		A. General:  Fabricate insect screens to integrate with window frame.  Provide screen for each operable exterior sash.  Screen wickets are not permitted.

		1. Type and Location:  Half, outside for single-hung sashes, full interior for projection sash.



		B. Aluminum Frames:  Complying with SMA 1004 or SMA 1201.

		C. Glass-Fiber Mesh Fabric:  18-by-14 or 18-by-16 mesh complying with ASTM D 3656.

		1. Mesh Color:  Manufacturer's standard.





		2.5 POLE OPERATORS

		A. General:  Provide manufacturer's standard pole operators at rate of 1 per room that contains operable window hardware located more than 72 inches above finished floor.

		1. Tubular shaped, anodized aluminum.

		2. Rubber cap on butt end.

		3. Rubber tip on push pull hook matching window hardware configuration.





		2.6 FABRICATION

		A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling components and anchoring windows.

		B. Glaze aluminum windows in the factory.

		C. Weather strip each operable sash to provide weathertight installation.

		D. Provide weep holes and internal passages to conduct infiltrating water to exterior.

		E. Provide water-shed members above side-hinged sashes and similar lines of natural water penetration.

		F. Provide mullions and cover plates, matching window units, complete with anchors for support to structure and installation of window units.  Allow for erection tolerances and provide for movement of window units due to thermal expansion and building...

		G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to greatest extent possible.  Disassemble components only as necessary for shipment and installation.



		2.7 ALUMINUM FINISHES

		A. Anodic Finish:  Class I complying with AAMA 611.

		1. Color:  Dark bronze.







		PART 3 -  EXECUTION

		3.1 INSTALLATION

		A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, and other components.  For installation procedures and requirements not addressed in manufacturer's written instructions, comply with installation requir...

		B. Install windows level, plumb, square, true to line, without distortion or impeding thermal movement, anchored securely in place to structural support, and in proper relation to wall flashing and other adjacent construction to produce weathertight c...

		C. Install windows and components to drain condensation, water penetrating joints, and moisture migrating within windows to the exterior.

		D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.

		E. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for smooth operation and weathertight closure.

		F. Clean exposed surfaces immediately after installing windows.  Avoid damaging protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.

		G. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
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SECTION 11 52 13 - PROJECTION SCREENS 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes the purchase and installation of equipment including: 
1. Electrically operated projection screens and controls. 


1.2 SUBMITTALS 


A. Shop Drawings:  For projection screens.  Show layouts and types of projection screens.  Include 
the following: 


1. For electrically operated projection screens and controls: 


a. Location of screen centerline relative to ends of screen case. 
b. Location of wiring connections. 
c. Location of seams in viewing surfaces. 
d. Anchorage details. 
e. Wiring diagrams. 


2. For rigid rear-projection screens: 


a. Frame details. 
b. Anchorage details. 


B. Manufacturer's installation instructions. 


PART 2 - PRODUCTS 


2.1 ELECTRICALLY OPERATED PROJECTION SCREENS 


A. General:  Manufacturer's standard units consisting of case, screen, motor, controls, mounting 
accessories, and other components necessary for a complete installation. 


2.2 FRONT-PROJECTION SCREENS 


A. A. Material and Viewing Surface of Front-Projection Screens:  Provide screens 
manufactured from mildew- and flame-resistant fabric of type indicated for each type of 
screen specified and complying with the following requirements: 


1. Matte-white viewing surface with gain characteristics complying with FS GG-S-
00172D(1) for Type A screen surface. 


2. Material:  Vinyl-coated glass-fiber fabric. 
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3. Mildew Resistance:  Provide mildew-resistant screen fabrics as determined by 
FS 191A/5760. 


4. Fire-Test-Response Characteristics:  Provide projection-screen fabrics identical to 
materials that have been tested for flame resistance according to both small- and 
large-scale tests of NFPA 701. 


5. Seamless Construction:  Provide screens in sizes indicated without seams. 


6. Edge Treatment:  Without black masking borders. 


7. Size of Viewing Surface (electrically operated screen): 78” x 139” or as required to 
provide a 160” diagonal based upon a 16:9 HDTV format. 


B. Manufacturers: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, those manufactured by the 
following: 


1. Bretford Manufacturing, Inc. 


2. Da-Lite Screen Co., Inc. 


3. Draper Shade & Screen Co., Inc. 


4. Or Approved Equal. 


C. Accessories: Include accessories appropriate for mounting screens at ceiling, including 
case (recessed where ACT ceilings are present), screen, mounting accessories, and 
other components required for a complete installation. Include motor, controls, electric 
brake, and limit switches for electrically operated screens. 


D. Control Station:  Provde one control station to lower, raise, stop, and reverse projection 
screen at any point. Control station should include keyswitch with cover plate, accepting 
110V current, and operating by sustained contact. 


PART 3 - EXECUTION 


3.1 FRONT-PROJECTION SCREEN INSTALLATION 


A. Install front-projection screens at locations indicated to comply with screen manufacturer's 
written instructions. 


B. Install front-projection screens with screen cases in position and in relation to adjoining 
construction indicated.  Securely anchor to supporting substrate in a manner that produces a 
smoothly operating screen with vertical edges plumb and viewing surface flat when screen is 
lowered. 


1. Install low-voltage controls according to NFPA 70 and complying with manufacturer's 
written instructions. 


a. Wiring Method:  Install wiring in raceway except in accessible ceiling spaces and in 
gypsum board partitions where unenclosed wiring method may be used.  Use UL-
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listed plenum cable in environmental air spaces, including plenum ceilings.  
Conceal raceway and cables except in unfinished spaces. 


2. Test electrically operated units to verify that screen controls, limit switches, closures, and 
other operating components are in optimum functioning condition. 


END OF SECTION 11 52 13 





		PART 1 -  GENERAL

		1.1 SUMMARY

		A. Section Includes the purchase and installation of equipment including:

		1. Electrically operated projection screens and controls.





		1.2 SUBMITTALS

		A. Shop Drawings:  For projection screens.  Show layouts and types of projection screens.  Include the following:

		1. For electrically operated projection screens and controls:

		a. Location of screen centerline relative to ends of screen case.

		b. Location of wiring connections.

		c. Location of seams in viewing surfaces.

		d. Anchorage details.

		e. Wiring diagrams.



		2. For rigid rear-projection screens:

		a. Frame details.

		b. Anchorage details.





		B. Manufacturer's installation instructions.





		PART 2 -  PRODUCTS

		2.1 ELECTRICALLY OPERATED PROJECTION SCREENS

		A. General:  Manufacturer's standard units consisting of case, screen, motor, controls, mounting accessories, and other components necessary for a complete installation.



		2.2 FRONT-PROJECTION SCREENS

		A. A. Material and Viewing Surface of Front-Projection Screens:  Provide screens manufactured from mildew- and flame-resistant fabric of type indicated for each type of screen specified and complying with the following requirements:

		1. Matte-white viewing surface with gain characteristics complying with FS GG-S-00172D(1) for Type A screen surface.

		2. Material:  Vinyl-coated glass-fiber fabric.

		3. Mildew Resistance:  Provide mildew-resistant screen fabrics as determined by FS 191A/5760.

		4. Fire-Test-Response Characteristics:  Provide projection-screen fabrics identical to materials that have been tested for flame resistance according to both small- and large-scale tests of NFPA 701.

		5. Seamless Construction:  Provide screens in sizes indicated without seams.

		6. Edge Treatment:  Without black masking borders.

		7. Size of Viewing Surface (electrically operated screen): 78” x 139” or as required to provide a 160” diagonal based upon a 16:9 HDTV format.



		B. Manufacturers: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, those manufactured by the following:

		1. Bretford Manufacturing, Inc.

		2. Da-Lite Screen Co., Inc.

		3. Draper Shade & Screen Co., Inc.

		4. Or Approved Equal.



		C. Accessories: Include accessories appropriate for mounting screens at ceiling, including case (recessed where ACT ceilings are present), screen, mounting accessories, and other components required for a complete installation. Include motor, controls...

		D. Control Station:  Provde one control station to lower, raise, stop, and reverse projection screen at any point. Control station should include keyswitch with cover plate, accepting 110V current, and operating by sustained contact.





		PART 3 -  EXECUTION

		3.1 FRONT-PROJECTION SCREEN INSTALLATION

		A. Install front-projection screens at locations indicated to comply with screen manufacturer's written instructions.

		B. Install front-projection screens with screen cases in position and in relation to adjoining construction indicated.  Securely anchor to supporting substrate in a manner that produces a smoothly operating screen with vertical edges plumb and viewing...

		1. Install low-voltage controls according to NFPA 70 and complying with manufacturer's written instructions.

		a. Wiring Method:  Install wiring in raceway except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used.  Use UL-listed plenum cable in environmental air spaces, including plenum ceilings.  Conceal ra...



		2. Test electrically operated units to verify that screen controls, limit switches, closures, and other operating components are in optimum functioning condition.
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SECTION 21 00 00 - BASIC FIRE SUPPRESSION REQUIREMENTS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this and the other mechanical Sections. 


1.2 IBC SEISMIC CERTIFICATION 


A. All components included herein are designed, manufactured and independently tested, rated 
and certified to meet the seismic compliance standards of the International Building Code 
(IBC). Components designated for use in systems that are life safety, toxic, high hazard, 
combustible or flammable shall meet the on line, anchorage and load path requirements for life 
safety as defined in IBC 2009 - Chapter 16 - Structural Design (including Section 1613 - 
Earthquake Loads), ASCE (American Society of Civil Engineers) Standard 7 - Minimum Design 
Loads for Buildings and Other Structures, and IBC 2009 - Chapter 17 - Structural Tests and 
Special Sections. All components used as part of a system other than the above shall meet as 
a minimum, all load path and anchorage standards for components as outlined in the IBC. 


B. All completed component assemblies shall be clearly labeled for field inspection. Labels shall 
include the manufacturer’s identification, model number, serial number and definitive 
information describing the product’s performance characteristics and the approved agency’s 
identification. 


C. In addition to all seismic requirements for IBC Certification listed elsewhere in the project 
specification, manufacturer’s submittals shall include: 


1. Certificate of Compliance from the Independent Certifying Agency clearly indicating that 
components supplied on this project are included in the component manufacturer’s 
Certificate of Compliance. 


2. Clear installation instructions including all accessory components that are part of the 
overall component installation. 


1.3 SUMMARY 


A. This Section includes general administrative and procedural requirements for mechanical 
installations.  The following administrative and procedural requirements are included in this 
Section to expand the requirements specified in Division 1: 


1. Submittals. 
2. Coordination drawings. 
3. Record documents. 
4. Maintenance manuals. 
5. Rough-ins. 
6. Mechanical installations. 
7. Cutting and patching. 
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B. Related Sections:  The following sections contain requirements that relate to this Section: 


1. Section "BASIC FIRE SUPPRESSION MATERIALS AND METHODS," for materials and 
methods common to the remainder of Mechanical Sections, plus general related 
specifications including: 


a. Access to mechanical installations. 
b. Excavation for mechanical installations within the building boundaries, and from 


building to utilities connections. 


1.4 QUALITY ASSURANCE 


A. Manufacturer's Qualifications: 


1. Firms regularly engaged in manufacture of Mechanical System products of types, 
materials, and sizes required, whose products have been in satisfactory use in similar 
service for not less than 5 years, except as otherwise specified in the other Sections. 


B. Contractor Qualifications: 


1. Firm with at least 3 years of successful installation experience on projects with 
Mechanical Systems similar to that required for project, except as otherwise specified in 
the other Sections. 


1.5 SUBMITTALS 


A. General:  Follow the procedures specified in Division 01 and in this Section. 


B. Increase, by the quantity listed below, the number of mechanical related shop drawings, 
product data, and samples submitted, to allow for required distribution plus two copies of each 
submittal required, which will be retained by the Consulting Engineer. 


1. Shop Drawings - Final Submittal:  1 additional blue- or black-line prints. 
2. Product Data:  1 additional copy of each item. 
3. Samples:  1 additional set. 


C. Additional copies may be required by individual sections of these specifications. 


1.6 SHOP DRAWINGS 


A. The term "Shop Drawings" shall be considered to mean Contractor's plans for materials and 
equipment, which become an integral part of the project.  Shop drawings, shall consist of 
fabrication, erection, and setting drawings and schedule drawings, manufacturer's scale 
drawings and wiring and control drawings.  Catalog cuts, pamphlets, descriptive literature, and 
performance and test reports shall be considered only as supportive to required Shop 
Drawings. 


B. Prior to production, facility work or other related activities the Contractor shall not proceed with 
the fabrication, procurement of equipment or materials, or facility charges/modifications, until 
such items have been approved by Owner.  The Contractor shall be responsible for and bear 







NJ Schools Development Authority  JE-0010-C01 
New Public School #20  


Revision #4 – June 20, 2013 
 


 
BASIC FIRE SUPPRESSION REQUIREMENTS  21 00 00 - 3 
 February 6, 2013 
 DCA Submission 


all cost of damages, which may result from ordering any materials or proceeding with any part 
of work prior to the completion of the review of necessary Shop Drawings, by the Owner or by 
his agent.  The Owner's approval will be for the purpose of minimizing changes and project 
delays in the field, and shall in no way relieve the Contractor of full responsibility for providing 
complete, safe, reliable, operating and coordinated work (system/equipment/facilities) which is 
in compliance with these contractual documents. 


C. Drawings and schedules shall be checked and coordinated with the work of all trades involved 
before they are submitted for review by the Engineer, and shall bear the Contractor's stamp 
and approval as evidence of such checking and coordination.  Drawings or schedules 
submitted without this stamp of approval will be returned to the Contractor for resubmission, 
without review. 


D. The Contractor shall submit elevation and plan drawings for all mechanical equipment, piping 
and ductwork including location dimension of all connections: utility supply, controls and status 
connections.  The base dimensions and weights shall also be provided. 


E. All electrical interconnections shall be diagrammed on drawings including motors, control 
panels, pressure and level switches, and motorized actuators. 


F. The Contractor shall submit a complete identification list of all mechanical and electrical 
components, materials, manufacturer, model number, rating and serial number. 


G. The Contractor shall submit for review complete mechanical unit/subsystem performance data. 


H. The Contractor shall submit for review a complete set of wiring diagrams.  The drawings shall 
include elementary control diagrams and separate wiring diagrams for mechanical units or 
subsystems. 


I. A comprehensive description of operation shall be provided. 


1.7 PRODUCT DATA 


A. Requirements: 


1. Product data shall include all catalog cuts, performance curves, test reports, equipment 
lists, material lists, diagrams, pictures, and descriptive material.  All product data shall 
be submitted on either 8.5 x 11 or folded 11 x 17 inches size paper.  The product 
information shall cover all items including mechanical devices, mounting components, 
wiring, accessories, and spare parts.  The submittal information shall show the standard 
and optional product features, as well as all performance data and specifications and 
engineering details for all mechanical units installed under this contract.  Specification 
sheets shall determine adequate compliance with the contractual requirements. 


2. The Contractor shall mark all product data and  manufacturer's literature with the 
submittal information, and note what items is being furnished. The Contractor shall mark 
what option and supplies are being furnished with each item.  Do not yellow or hi-lite.  
Mark only with arrows or circling by black pen.  At least one original manufacturers 
product data sheet must be submitted, the balance can be copies.  When manuals are 
being submitted, the Contractor shall mark submittal information on both the cover and 
title page.  If the manual being submitted contains more than just one item, each item 
must be marked, and only the contract name and number shall be marked on the cover 
title page. 







NJ Schools Development Authority  JE-0010-C01 
New Public School #20  


Revision #4 – June 20, 2013 
 


 
BASIC FIRE SUPPRESSION REQUIREMENTS  21 00 00 - 4 
 February 6, 2013 
 DCA Submission 


B. Submittal Quality: 


1. All submittals shall be submitted in a readable and legible quality.  Any submittal that the 
Engineer considers not acceptable quality will be returned to the Contractor for 
replacement without review. 


2. Facsimile (fax) transmittals or copies of fax transmittals are not acceptable as 
submittals. 


3. Xerographic copies must be of good quality and at least one original must be included 
with each submittal.  All copies shall be on 20 lb. white bond paper. 


1.8 FIRE DEPARTMENT APPROVALS 


A. FIRE DEPARTMENT CONNECTIONS: 


1. A letter from the Jersey City Fire Department indicating its acceptance of the type 
and location of fire department connections must be submitted with the required 
Automatic Fire Sprinkler System shop drawings and hydraulic calculations 
submittal, for review and release by the New Jersey Department of Community 
Affairs, the Authority Having Jurisdiction for this project. 


2. A letter from the Jersey City Fire Department indicating its acceptance of the type 
and thread used for fire department connections and hose stations must be 
submitted with the required Automatic Fire Sprinkler System shop drawings and 
hydraulic calculations submittal, for review and release by the New Jersey 
Department of Community Affairs, the Authority Having Jurisdiction for this 
project. 


B. FIRE ALARMS: 


1. A letter from the Jersey City Fire Department indicating its acceptance of the 
location of fire alarm remote annunciator panels must be submitted with the 
required Fire Alarm/Detection System shop drawing submittal, for review and 
release by the New Jersey Department of Community Affairs, the Authority Having 
Jurisdiction for this project. 


C. SITE ACCESS: 


1. A letter from the Jersey City Fire Department indicating its acceptance of the use 
of knox lock boxes to contain devices to allow Jersey City Fire Department 
personnel and apparatus to open the gates and gain access to the school site 
when responding to emergency situations and the locations of these knox lock 
boxes must be submitted at the time of the required Automatic Fire Sprinkler 
System or Fire Alarm/Detection System shop drawing submittal, for review and 
release by the New Jersey Department of Community Affairs, the Authority Having 
Jurisdiction for this project. 


1.9 SHOP DRAWING REVIEW 


A. Coordinate the timely submittal of all necessary information.  All drawings, product data, lists, 
samples, test reports, manuals, and other required information shall be submitted in sufficient 
time to allow the Engineer at least 14 days for review.  The submittal review process includes, 
in part, any necessary correlation, and check of, related and interdependent parts of the work.  
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Scheduling of submittals shall allow time for review, correction, resubmittal, and final review 
prior to their need for the ordering of equipment, the fabrication of materials, or actual 
construction, assembly, or erection.  No claim for extra cost, damage, or extension of time shall 
be made because of a failure to submit said information sufficiently in advance. 


B. Do not perform any work covered by submittal(s) prior to review of all related submittals by the 
Engineer. 


C. No partial submittals will be reviewed.  A submittal or resubmittal not complete will be returned 
to the Contractor for resubmittal. 


1.10 COORDINATION DRAWINGS 


A. Prepare coordination drawings in accordance with Division 01 to a scale of 1/4"=1'-0" or larger; 
detailing major elements, components, and systems of mechanical equipment and materials in 
relationship with other systems, installations, and building components.  Indicate locations 
where space is limited for installation and access and where sequencing and coordination of 
installations are of importance to the efficient flow of the Work, including (but not necessarily 
limited to) the following: 


1. Indicate the proposed locations of piping, ductwork, equipment, and materials.  Include 
the following: 
 
a. Clearances for installing and maintaining insulation. 
b. Clearances for servicing and maintaining equipment, including space for 


equipment disassembly required for periodic maintenance. 
c. Equipment connections and support details. 
d. Exterior wall and foundation penetrations. 
e. Fire-rated wall and floor penetrations. 
f. Sizes and location of required concrete pads and bases. 
g. Valve stem movement. 


2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the 
building during construction. 
 
a. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, 


and ceilings and their relationship to other penetrations and installations. 
b. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets 


and inlets, light fixtures, communication systems components, sprinklers, and 
other ceiling-mounted items. 


1.11 RECORD DOCUMENTS 


A. Prepare record documents in accordance with the requirements in Division 01 for closeout.  In 
addition to the requirements specified in Division 1, indicate the following installed conditions: 


1. Mains and branches of piping systems, with valves and control devices located and 
numbered, concealed unions located, and with items requiring maintenance located (i.e., 
traps, strainers, expansion compensators, tanks, etc.).  Valve location diagrams, 
complete with valve tag chart.  Refer to Section "IDENTIFICATION FOR FIRE 
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SUPPRESSION PIPING AND EQUIPMENT."  Indicate actual inverts and horizontal 
locations of underground piping. 


2. Equipment locations (exposed and concealed), dimensioned from prominent building 
lines. 


3. Approved substitutions, Contract Modifications, and actual equipment and materials 
installed. 


4. Contract Modifications, actual equipment and materials installed. 


1.12 MAINTENANCE MANUALS 


A. Prepare maintenance manuals in accordance with Division 01.  In addition to the requirements 
specified in Division 1, include the following information for equipment items: 


1. Description of function, normal operating characteristics and limitations, performance 
curves, engineering data and tests, and complete nomenclature and commercial 
numbers of replacement parts. 


2. Manufacturer's printed operating procedures to include start-up, break-in, and routine 
and normal operating instructions; regulation, control, stopping, shutdown, and 
emergency instructions; and summer and winter operating instructions. 


3. Maintenance and troubleshooting; disassembly, repair, and reassembly; aligning and 
adjusting instructions. 


4. Servicing instructions and lubrication charts and schedules. 
5. No equipment system will be approved without prior submittal and approval of 


Operations and Maintenance Manuals. 


1.13 DELIVERY, STORAGE, AND HANDLING 


A. Deliver products to the project properly identified with names, model numbers, types, grades, 
compliance labels, and other information needed for identification. 


PART 2 - PRODUCTS (Not Applicable). 


PART 3 - EXECUTION 


3.1 ROUGH-IN 


A. Verify final locations for rough-ins with field measurements and with the requirements of the 
actual equipment to be connected. 


B. Refer to equipment specifications in Divisions 2 through 33 for rough-in requirements. 


3.2 MECHANICAL INSTALLATIONS 


A. General:  Sequence, coordinate, and integrate the various elements of mechanical systems, 
materials, and equipment.  Comply with the following requirements: 
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1. Coordinate mechanical systems, equipment, and materials installation with other building 
components. 


2. Verify all dimensions by field measurements. 
3. Arrange for chases, slots, and openings in other building components during progress of 


construction, to allow for mechanical installations. 
4. Coordinate the installation of required supporting devices and sleeves to be set in 


poured-in-place concrete and other structural components, as they are constructed. 
5. Sequence, coordinate, and integrate installations of mechanical materials and equipment 


for efficient flow of the Work.  Give particular attention to large equipment requiring 
positioning prior to closing in the building. 


6. Where mounting heights are not detailed or dimensioned, install systems, materials, and 
equipment to provide the maximum headroom possible.   


7. Coordinate connection of mechanical systems with exterior underground utilities and 
services.  Comply with requirements of governing regulations, franchised service 
companies, and controlling agencies.  Provide required connection for each service. 


8. Install systems, materials, and equipment to conform with approved submittal data, 
including coordination drawings, to greatest extent possible.  Conform to arrangements 
indicated by the Contract Documents, recognizing that portions of the Work are shown 
only in diagrammatic form.  Where coordination requirements conflict with individual 
system requirements, refer conflict to the Architect. 


9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to 
other building systems and components, where installed exposed in finished spaces. 


3.3 CUTTING AND PATCHING 


A. General:  Perform cutting and patching in accordance with Division 01.  In addition to the 
requirements specified in Division 1, the following requirements apply: 


1. Protection of Installed Work:  During cutting and patching operations, protect adjacent 
installations. 


B. Perform cutting, fittings, and patching of mechanical equipment and materials required to: 


1. Uncover work to provide for installation of ill-timed Work. 
2. Remove and replace defective Work. 
3. Remove and replace Work not conforming to requirements of the Contract Documents. 
4. Remove samples of installed Work as specified for testing. 
5. Install equipment and materials in existing structures. 
6. Upon written instructions from the Architect, uncover and restore Work to provide for 


Architect/Engineer observation of concealed work. 


C. Cut, remove and legally dispose of selected equipment, components, and materials as 
indicated, including but not limited to removal of piping, plumbing fixtures and trim, and other 
items made obsolete by the new Work. 


D. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to 
be removed. 


E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of 
dust and dirt to adjacent areas. 
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F. Patch existing finished surfaces and building components using new materials matching 
existing materials and experienced Installers.  Installers' qualifications refer to the materials 
and methods required for the surface and building components being patched. 


G. Patch finished surfaces and building components using new materials specified for the original 
installation and experienced Installers.  Installers' qualifications refer to the materials and 
methods required for the surface and building components being patched. 


END OF SECTION 21 00 00 





		PART 1 -  GENERAL

		1.1 RELATED DOCUMENTS

		A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other mechanical Sections.



		1.2 IBC SEISMIC CERTIFICATION

		A. All components included herein are designed, manufactured and independently tested, rated and certified to meet the seismic compliance standards of the International Building Code (IBC). Components designated for use in systems that are life safety...

		B. All completed component assemblies shall be clearly labeled for field inspection. Labels shall include the manufacturer’s identification, model number, serial number and definitive information describing the product’s performance characteristics an...

		C. In addition to all seismic requirements for IBC Certification listed elsewhere in the project specification, manufacturer’s submittals shall include:

		1. Certificate of Compliance from the Independent Certifying Agency clearly indicating that components supplied on this project are included in the component manufacturer’s Certificate of Compliance.

		2. Clear installation instructions including all accessory components that are part of the overall component installation.





		1.3 SUMMARY

		A. This Section includes general administrative and procedural requirements for mechanical installations.  The following administrative and procedural requirements are included in this Section to expand the requirements specified in Division 1:

		1. Submittals.

		2. Coordination drawings.

		3. Record documents.

		4. Maintenance manuals.

		5. Rough-ins.

		6. Mechanical installations.

		7. Cutting and patching.



		B. Related Sections:  The following sections contain requirements that relate to this Section:

		1. Section "BASIC FIRE SUPPRESSION MATERIALS AND METHODS," for materials and methods common to the remainder of Mechanical Sections, plus general related specifications including:

		a. Access to mechanical installations.

		b. Excavation for mechanical installations within the building boundaries, and from building to utilities connections.







		1.4 QUALITY ASSURANCE

		A. Manufacturer's Qualifications:

		1. Firms regularly engaged in manufacture of Mechanical System products of types, materials, and sizes required, whose products have been in satisfactory use in similar service for not less than 5 years, except as otherwise specified in the other Sect...



		B. Contractor Qualifications:

		1. Firm with at least 3 years of successful installation experience on projects with Mechanical Systems similar to that required for project, except as otherwise specified in the other Sections.





		1.5 SUBMITTALS

		A. General:  Follow the procedures specified in Division 01 and in this Section.

		B. Increase, by the quantity listed below, the number of mechanical related shop drawings, product data, and samples submitted, to allow for required distribution plus two copies of each submittal required, which will be retained by the Consulting Eng...

		1. Shop Drawings - Final Submittal:  1 additional blue- or black-line prints.

		2. Product Data:  1 additional copy of each item.

		3. Samples:  1 additional set.



		C. Additional copies may be required by individual sections of these specifications.



		1.6 SHOP DRAWINGS

		A. The term "Shop Drawings" shall be considered to mean Contractor's plans for materials and equipment, which become an integral part of the project.  Shop drawings, shall consist of fabrication, erection, and setting drawings and schedule drawings, m...

		B. Prior to production, facility work or other related activities the Contractor shall not proceed with the fabrication, procurement of equipment or materials, or facility charges/modifications, until such items have been approved by Owner.  The Contr...

		C. Drawings and schedules shall be checked and coordinated with the work of all trades involved before they are submitted for review by the Engineer, and shall bear the Contractor's stamp and approval as evidence of such checking and coordination.  Dr...

		D. The Contractor shall submit elevation and plan drawings for all mechanical equipment, piping and ductwork including location dimension of all connections: utility supply, controls and status connections.  The base dimensions and weights shall also ...

		E. All electrical interconnections shall be diagrammed on drawings including motors, control panels, pressure and level switches, and motorized actuators.

		F. The Contractor shall submit a complete identification list of all mechanical and electrical components, materials, manufacturer, model number, rating and serial number.

		G. The Contractor shall submit for review complete mechanical unit/subsystem performance data.

		H. The Contractor shall submit for review a complete set of wiring diagrams.  The drawings shall include elementary control diagrams and separate wiring diagrams for mechanical units or subsystems.

		I. A comprehensive description of operation shall be provided.



		1.7 PRODUCT DATA

		A. Requirements:

		1. Product data shall include all catalog cuts, performance curves, test reports, equipment lists, material lists, diagrams, pictures, and descriptive material.  All product data shall be submitted on either 8.5 x 11 or folded 11 x 17 inches size pape...

		2. The Contractor shall mark all product data and  manufacturer's literature with the submittal information, and note what items is being furnished. The Contractor shall mark what option and supplies are being furnished with each item.  Do not yellow ...



		B. Submittal Quality:

		1. All submittals shall be submitted in a readable and legible quality.  Any submittal that the Engineer considers not acceptable quality will be returned to the Contractor for replacement without review.

		2. Facsimile (fax) transmittals or copies of fax transmittals are not acceptable as submittals.

		3. Xerographic copies must be of good quality and at least one original must be included with each submittal.  All copies shall be on 20 lb. white bond paper.





		1.8 FIRE DEPARTMENT APPROVALS

		A. FIRE DEPARTMENT CONNECTIONS:

		1. A letter from the Jersey City Fire Department indicating its acceptance of the type and location of fire department connections must be submitted with the required Automatic Fire Sprinkler System shop drawings and hydraulic calculations submittal, ...

		2. A letter from the Jersey City Fire Department indicating its acceptance of the type and thread used for fire department connections and hose stations must be submitted with the required Automatic Fire Sprinkler System shop drawings and hydraulic ca...



		B. FIRE ALARMS:

		1. A letter from the Jersey City Fire Department indicating its acceptance of the location of fire alarm remote annunciator panels must be submitted with the required Fire Alarm/Detection System shop drawing submittal, for review and release by the Ne...



		C. SITE ACCESS:

		1. A letter from the Jersey City Fire Department indicating its acceptance of the use of knox lock boxes to contain devices to allow Jersey City Fire Department personnel and apparatus to open the gates and gain access to the school site when respondi...





		1.9 SHOP DRAWING REVIEW

		A. Coordinate the timely submittal of all necessary information.  All drawings, product data, lists, samples, test reports, manuals, and other required information shall be submitted in sufficient time to allow the Engineer at least 14 days for review...

		B. Do not perform any work covered by submittal(s) prior to review of all related submittals by the Engineer.

		C. No partial submittals will be reviewed.  A submittal or resubmittal not complete will be returned to the Contractor for resubmittal.



		1.10 COORDINATION DRAWINGS

		A. Prepare coordination drawings in accordance with Division 01 to a scale of 1/4"=1'-0" or larger; detailing major elements, components, and systems of mechanical equipment and materials in relationship with other systems, installations, and building...

		1. Indicate the proposed locations of piping, ductwork, equipment, and materials.  Include the following:

		a. Clearances for installing and maintaining insulation.

		b. Clearances for servicing and maintaining equipment, including space for equipment disassembly required for periodic maintenance.

		c. Equipment connections and support details.

		d. Exterior wall and foundation penetrations.

		e. Fire-rated wall and floor penetrations.

		f. Sizes and location of required concrete pads and bases.

		g. Valve stem movement.



		2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the building during construction.

		a. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.

		b. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and inlets, light fixtures, communication systems components, sprinklers, and other ceiling-mounted items.







		1.11 RECORD DOCUMENTS

		A. Prepare record documents in accordance with the requirements in Division 01 for closeout.  In addition to the requirements specified in Division 1, indicate the following installed conditions:

		1. Mains and branches of piping systems, with valves and control devices located and numbered, concealed unions located, and with items requiring maintenance located (i.e., traps, strainers, expansion compensators, tanks, etc.).  Valve location diagra...

		2. Equipment locations (exposed and concealed), dimensioned from prominent building lines.

		3. Approved substitutions, Contract Modifications, and actual equipment and materials installed.

		4. Contract Modifications, actual equipment and materials installed.





		1.12 MAINTENANCE MANUALS

		A. Prepare maintenance manuals in accordance with Division 01.  In addition to the requirements specified in Division 1, include the following information for equipment items:

		1. Description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, and complete nomenclature and commercial numbers of replacement parts.

		2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and normal operating instructions; regulation, control, stopping, shutdown, and emergency instructions; and summer and winter operating instructions.

		3. Maintenance and troubleshooting; disassembly, repair, and reassembly; aligning and adjusting instructions.

		4. Servicing instructions and lubrication charts and schedules.

		5. No equipment system will be approved without prior submittal and approval of Operations and Maintenance Manuals.





		1.13 DELIVERY, STORAGE, AND HANDLING

		A. Deliver products to the project properly identified with names, model numbers, types, grades, compliance labels, and other information needed for identification.





		PART 2 -  PRODUCTS (Not Applicable).

		PART 3 -  EXECUTION

		3.1 ROUGH-IN

		A. Verify final locations for rough-ins with field measurements and with the requirements of the actual equipment to be connected.

		B. Refer to equipment specifications in Divisions 2 through 33 for rough-in requirements.



		3.2 MECHANICAL INSTALLATIONS

		A. General:  Sequence, coordinate, and integrate the various elements of mechanical systems, materials, and equipment.  Comply with the following requirements:

		1. Coordinate mechanical systems, equipment, and materials installation with other building components.

		2. Verify all dimensions by field measurements.

		3. Arrange for chases, slots, and openings in other building components during progress of construction, to allow for mechanical installations.

		4. Coordinate the installation of required supporting devices and sleeves to be set in poured-in-place concrete and other structural components, as they are constructed.

		5. Sequence, coordinate, and integrate installations of mechanical materials and equipment for efficient flow of the Work.  Give particular attention to large equipment requiring positioning prior to closing in the building.

		6. Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment to provide the maximum headroom possible.

		7. Coordinate connection of mechanical systems with exterior underground utilities and services.  Comply with requirements of governing regulations, franchised service companies, and controlling agencies.  Provide required connection for each service.

		8. Install systems, materials, and equipment to conform with approved submittal data, including coordination drawings, to greatest extent possible.  Conform to arrangements indicated by the Contract Documents, recognizing that portions of the Work are...

		9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building systems and components, where installed exposed in finished spaces.





		3.3 CUTTING AND PATCHING

		A. General:  Perform cutting and patching in accordance with Division 01.  In addition to the requirements specified in Division 1, the following requirements apply:

		1. Protection of Installed Work:  During cutting and patching operations, protect adjacent installations.



		B. Perform cutting, fittings, and patching of mechanical equipment and materials required to:

		1. Uncover work to provide for installation of ill-timed Work.

		2. Remove and replace defective Work.

		3. Remove and replace Work not conforming to requirements of the Contract Documents.

		4. Remove samples of installed Work as specified for testing.

		5. Install equipment and materials in existing structures.

		6. Upon written instructions from the Architect, uncover and restore Work to provide for Architect/Engineer observation of concealed work.



		C. Cut, remove and legally dispose of selected equipment, components, and materials as indicated, including but not limited to removal of piping, plumbing fixtures and trim, and other items made obsolete by the new Work.

		D. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to be removed.

		E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust and dirt to adjacent areas.

		F. Patch existing finished surfaces and building components using new materials matching existing materials and experienced Installers.  Installers' qualifications refer to the materials and methods required for the surface and building components bei...

		G. Patch finished surfaces and building components using new materials specified for the original installation and experienced Installers.  Installers' qualifications refer to the materials and methods required for the surface and building components ...
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SECTION 26 07 21 - FIRE ALARM 


PART 1 - GENERAL 


1.1 SUMMARY 


A. This Section includes fire alarm systems with manual stations, detectors, signal 
equipment, controls, and devices. 


1.2 DEFINITIONS 


A. FACP:  Fire alarm control panel. 


B. LED:  Light-emitting diode. 


C. Definitions in NFPA 72 apply to fire alarm terms used in this Section. 


1.3 SYSTEM DESCRIPTION 


A. General:  Noncoded, zoned system with manual and automatic alarm initiation; and 
hard-wired for signal transmission, using separate individual circuits for each zone of 
alarm initiation and notification appliances. 


B. General:  Noncoded, addressable system with manual and automatic alarm initiation; 
and multiplexed signal transmission dedicated to fire alarm service only. 


C. General:  Noncoded, addressable-analog system with manual and automatic alarm 
initiation; automatic sensitivity control and alarm verification of certain smoke detectors; 
and multiplexed signal transmission dedicated to fire alarm service only. 


D. Zoned, noncoded, analog addressable, microprocessor-based fire detection and alarm 
system with manual and automatic alarm initiation, automatic sensitivity control and 
alarm verification of smoke detectors, and alarm tone generation with live microphone 
override. 


E. Signal transmission using hardwired separate individual circuits for each zone or circuit 
of alarm indication and combination of hardwired and multiplex signal transmission for 
alarm, trouble and supervisory initiating, monitoring and control circuits. 


F. Minimum of two evacuation circuits. Circuit one shall distribute a temporal code 3 
pattern tone alarm signal to the audio amplifiers. Circuit two shall distribute a pre-
recorded announcement to the amplifiers after three rounds of a temporal code 3 
pattern tone alarm signal. Microphone for live announcements shall override both 
circuits. 
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1.4 SUBMITTALS 


A. Wiring diagrams, battery sizing calculations and floor plans shall be developed and 
signed by a technician having NICET Level 3 Fire Alarm Certification minimum and the 
proposed fire alarm system manufacturer’s certification, and shall be submitted by the 
contractor to the state or local building code reviewing agency as well as to the 
Architect, Engineer and Authority Having Jurisdiction (AHJ). Proof of certification shall 
be included with the submittal. 


B. Product Data:  For each type of product indicated. 


C. Shop Drawings:  Show details of graphic annunciator. 


D. Wiring Diagrams:  Detail wiring and differentiate between manufacturer-installed and 
field-installed wiring.  Include diagrams for equipment and for system with all terminals 
and interconnections identified. Make all diagrams Project Specific and distinguish 
between existing and new wiring. 


E. Battery:  Sizing calculations. 


F. Floor Plans:  Indicate final outlet locations and routings of raceway connections. 


G. Device Address List:  Coordinate with final system programming. 


H. System Operation Description:  Detailed description for this Project, including method 
of operation and supervision of each type of circuit and sequence of operations for 
manually and automatically initiated system inputs and outputs.  Manufacturer's 
standard descriptions for generic systems are not acceptable. 


I. Coordination Drawings:  Plans, sections, and elevations drawn to scale and 
coordinating installation of smoke detectors in ducts and access to them.  Show the 
following near each duct smoke provision of detector installation: 


1. Size and location of ducts, including lining. 
2. Size and location of piping. 
3. Size and arrangement of structural elements. 
4. Size and location of duct smoke detector, including air-sampling elements. 


J. Operating Instructions:  For mounting at the FACP. 


K. Product Certificates:  Signed by manufacturers of system components certifying that 
products furnished comply with requirements. 


L. Installer Certificates:  Signed by manufacturer certifying that installers comply with 
requirements. 


M. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements.  Comply with NFPA 72. 


N. Maintenance Data:  For fire alarm systems to include in maintenance manuals 
specified in General Requirements Specification Sections.  Comply with NFPA 72. 
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O. Submissions to Authorities Having Jurisdiction:  In addition to distribution requirements 
for Submittals specified in General Requirements Specification Sections Section 
"Submittals," make an identical submission to authorities having jurisdiction.  Include 
copies of annotated Contract Drawings as needed to depict component locations to 
facilitate review.  Resubmit if required to make clarifications or revisions to obtain 
approval.  On receipt of comments from authorities having jurisdiction, submit them to 
Architect for review. 


P. The following documents shall be submitted to the authority responsible for enforcing 
the International Building Code for review and approval prior to installation of the fire 
alarm system. 


1. A floor plan. 
2. Locations of alarm-initiating and notification appliances. 
3. Alarm control and trouble signaling equipment. 
4. Annunciation. 
5. Power connection. 
6. Battery calculations. 
7. Conductor type and sizes. 
8. Voltage drop calculations. 
9. Manufacturers, model numbers and listing information for equipment, devices 


and materials. 
10. Details of ceiling height and construction. 
11. The interface of fire safety control functions. 


Q. Certificate of Completion:  Comply with NFPA 72. 


R. NICET and Manufacturer’s Certification: Indicating the names and technical level of 
achievement awarded to the personnel responsible for the layout and installation of the 
system. 


S. Provide programming manuals and diskette copies in ASCII or RTF format of the 
software for microprocessor or computer based systems for the Owner’s use in 
modifying, upgrading or expanding the system. 


T. Before receiving final payment and after the system has been tested, inspected, and 
approved by the Authority Having Jurisdiction, the Authorized System vendor shall turn 
over a disc copy and hard copy of the approved program and changes to the program 
for the specific project directly to the Owner. The information shall be complete in all 
respects and contain all actions, rules, and other information needed to change, alter, 
or add to the system at a future date by a licensed Factory Certified vendor of the 
installed system. This information shall not be distributed to anyone not certified by the 
Manufacturer and proof of Certification shall be presented to the Owner, in writing, 
before the information is exchanged. 


U. The Owner, as well as the system vendor, shall maintain a copy of the latest database. 
As changes are made, the Owner shall receive the latest database and the vendor of 
record shall maintain a copy. 


V. The disc copy of the program shall be turned over to the Owner in a sealed envelope 
with the following or similar verbiage: 
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1. COMPANY NAME acknowledges that all data included on the enveloped disc is 
100% complete. Data enclosed contains all software required to provide a 100% 
functioning system as required by the contract specifications and as tested and 
approved by the Authority Having Jurisdiction on DATE. 


2. The Owner shall not distribute the enclosed software disc to any company or 
individual not Authorized and Certified by the System Manufacturer. The 
enclosed software is licensed and protected by copyright of the SYSTEM 
MANUFACTURER. 


1.5 FIRE DEPARTMENT APPROVALS 


A. FIRE ALARMS: 


1. A letter from the Jersey City Fire Department indicating its acceptance of 
the location of fire alarm remote annunciator panels must be submitted 
with the required Fire Alarm/Detection System shop drawing submittal, for 
review and release by the New Jersey Department of Community Affairs, 
the Authority Having Jurisdiction for this project. 


B. SITE ACCESS: 


1. A letter from the Jersey City Fire Department indicating its acceptance of 
the use of knox lock boxes to contain devices to allow Jersey City Fire 
Department personnel and apparatus to open the gates and gain access to 
the school site when responding to emergency situations and the locations 
of these knox lock boxes must be submitted at the time of the required 
Automatic Fire Sprinkler System or Fire Alarm/Detection System shop 
drawing submittal, for review and release by the New Jersey Department of 
Community Affairs, the Authority Having Jurisdiction for this project. 


1.6 QUALITY ASSURANCE 


A. Equipment, materials and system engineering shall be provided by a direct Factory 
Authorized Systems Distributor. The on site management of the fire alarm portion of 
the project shall be the responsibility of a Factory Trained and Authorized Engineered 
Systems Distributor to ensure proper specification adherence, installation, final 
connection, test, turnover, warranty compliance, and service. 


B. Manufacturer Qualifications:  A firm experienced in manufacturing systems similar to 
those indicated for this Project and with a record of successful in-service performance. 


C. Source Limitations:  Obtain fire alarm system components through one source from a 
single manufacturer. 


D. Compliance with Local Requirements:  Comply with applicable building code, local 
ordinances and regulations, and requirements of authorities having jurisdiction. 


E. Comply with NFPA 72. 


F. UL Compliance and Labeling: Comply with provisions of UL Standards for Safety 
pertaining to fire alarm systems and provide products that are UL listed and labeled. 
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G. Comply with the following: 


1. 268 Smoke Detectors for Fire Protective Signaling Systems. 
2. 268A Smoke Detectors for Duct Application. 
3. 464 Audible Signal Appliances. 
4. 521 Heat Detectors for Fire Protective Signaling Systems. 
5. 864 Control Units for Fire Protective Signaling Systems. 
6. 1481 Power Supplies for Fire Protective Signaling Systems. 
7. 1638 Visual Signaling Appliances. 


1.7 EXTRA MATERIALS 


A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 


1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 10 percent of the 
amount installed, but in no case less than two (2) units or more than ten (10) 
units. 


2. Lamps for Strobe Units:  Quantity equal to 10 percent of the amount installed, but 
in no case less than two (2) units or more than ten (10) units. 


3. Manual Pull Stations: Quantity equal to 10 percent of the amount installed, but in 
no case less than one (1) unit or more than ten (10) units. 


4. Area Smoke Detectors, Photoelectric or Ionization Type: Quantity equal to 10 
percent of the amount installed, but in no case less than one (1) unit or more 
than ten (10) units. 


5. Heat Detectors, Combination Type: Quantity equal to 10 percent of the amount 
installed, but in no case less than one (1) unit or more than ten (10) units. 


6. Detector Bases:  Quantity equal to 2 percent of the amount installed, but in no 
case less than two (2) units or more than ten (10) units. 


7. Combination Audible and Visible Fire Alarm Signals: Quantity equal to 10 percent 
of amount of each type installed but in no case less than two (2) units or more 
than ten (10) units. 


8. Visible Fire Alarm Signals: Quantity equal to 10 percent of amount installed but in 
no case less than two (2) units or more than ten (10) units. 


9. Addressable Interface devices: Quantity equal to 10 percent of amount installed 
but in no case less than two (2) units or more than ten (10) units 


10. Printer Ribbons:  Six (6) spares. 
11. Keys and Tools:  One (1) extra set for access to locked or tamper-proofed 


components. 


B. Provide all labor, materials and programming to furnish and install the following 
additional devices where directed by the Owner, Architect, Engineer or Authority 
Having Jurisdiction during construction and prior to final acceptance. Include 50 feet of 
wiring, connection to the addressable loop, and programming. The unused devices 
shall be turned over to the owner and the owner credited the amount of labor for their 
installation. 


1. Manual Fire Alarm Pull Stations: Quantity equal to 10 percent of amount of each 
type installed but in no case less than five (5) units or more than ten (10) units. 
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2. Combination rate-of-rise and fixed 135 degree F. heat detectors: Quantity equal 
to 10 percent of amount of each type installed but in no case less than five (5) 
units or more than ten (10) units. 


3. Photoelectric Area Smoke Detectors: Quantity equal to 10 percent of amount of 
each type installed but in no case less than five (5) units or more than ten (10) 
units. 


4. Detector Bases:  Quantity equal to 10 percent of the amount installed, but in no 
case less than five (5) units or more than ten (10) units. 


5. Combination Audible and Visible Fire Alarm Signals: Quantity equal to 10 percent 
of amount of each type installed but in no case less than five (5) units or more 
than ten (10) units. 


6. Visible Fire Alarm Signals: Quantity equal to 10 percent of amount of each type 
installed but in no case less than five (5) units or more than ten (10) units. 


7. Addressable Interface devices: Quantity equal to 10 percent of amount installed 
but in no case less than five (5) units or more than ten (10) units. Include 
connection to device being monitored or controlled. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 


1. Faraday; Siemens Building Technologies, Inc. 
2. Federal Signal Corporation. 
3. Fire Control Instruments, Inc.; a Honeywell company. 
4. Fire Lite Alarms; a Honeywell company. 
5. Gamewell; a Honeywell company. 
6. GE Infrastructure; a unit of General Electric Company. 
7. Gentex Corporation. 
8. Harrington Signal, Inc. 
9. NOTIFIER; a Honeywell company. 
10. Siemens Building Technologies, Inc.; Fire Safety Division. 
11. Silent Knight; a Honeywell company. 
12. SimplexGrinnell LP; a Tyco International company. 
13. Or Approved Equal. 


B. Basis of Design: Subject to compliance with requirements provide a Fire Alarm System 
and Components as provided by Edwards Systems Technology and obtained through 
a factory authorized distributor and as indicated on the Drawings and in the 
Specifications complete with all wiring, cutting, patching, supports, etc. as specified. 


2.2 FUNCTIONAL DESCRIPTION OF SYSTEM 


A. Control of System:  By the FACP. 


B. System Supervision:  Automatically detect and report open circuits, shorts, and 
grounds of wiring for initiating device, signaling line, and notification-appliance circuits. 
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C. Priority of Signals:  Automatic alarm response functions resulting from an alarm signal 
from one zone or device are not altered by subsequent alarm, supervisory, or trouble 
signals.  An alarm signal is the highest priority.  Supervisory and trouble signals have 
second- and third-level priority.  Higher-priority signals take precedence over signals of 
lower priority, even when the lower-priority condition occurs first.  Annunciate and 
display all alarm, supervisory, and trouble signals regardless of priority or order 
received. 


D. Noninterference:  A signal on one zone shall not prevent the receipt of signals from 
other zones. 


E. System Reset:  All zones are manually resettable from the FACP after initiating 
devices are restored to normal. 


F. Transmission to Remote Alarm Receiving Station:  Automatically route alarm, 
supervisory, and trouble signals to a remote alarm station by means of a digital alarm 
communicator transmitter, receiver, and two separate telephone lines. 


G. System Alarm Capability during Circuit Fault Conditions:  Class A.  System wiring and 
circuit arrangement prevent alarm capability reduction when a single ground or open 
circuit occurs in an initiating device circuit, signal line circuit, or notification-appliance 
circuit. 


1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, 
Class A. 


a. Initiating Device Circuits:  Style D. 
b. Notification Appliance Circuits:  Style Z. 
c. Signaling Line Circuits:  Style 6. 
d. Install no more than 50 addressable devices on each signaling line circuit. 


H. System Alarm Capability during Circuit Fault Conditions:  Class A (enhanced).  System 
wiring and circuit arrangement prevent alarm capability reduction when an open circuit, 
ground or wire-to-wire short occurs, or an open circuit and a ground occur at the same 
time in an initiating device circuit, signal line circuit, or notification-appliance circuit. 


1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, 
Class A. 


a. Initiating Device Circuits:  Style E. 
b. Notification Appliance Circuits:  Style Z. 
c. Signaling Line Circuits:  Style 7. 
d. Install no more than 50 addressable devices on each signaling line circuit. 


I. Loss of primary power at the FACP initiates a trouble signal at the FACP.  The FACP 
indicates when the fire alarm system is operating on the secondary power supply. 


J. Loss of primary power at the FACP initiates a trouble signal at the FACP and the 
annunciator.  An emergency power light is illuminated at both locations when the 
system is operating on the secondary power supply. 







NJ Schools Development Authority  JE-0010-C01 
New Public School #20  
 Revision #4 - June 20, 2013 


 
FIRE ALARM  26 07 21 - 8 
 February 6, 2013 
 DCA Submission 
 
 


K. Basic Alarm Performance Requirements:  Unless otherwise indicated, operation of a 
manual station, automatic alarm operation of a flame or heat detector, operation of a 
sprinkler flow device, or verified automatic alarm operation of a smoke detector initiates 
the following: 


L. Basic Alarm Performance Requirements:  Unless otherwise indicated, operation of a 
manual station, automatic alarm operation of a smoke or flame or heat detector, or 
operation of a sprinkler flow device initiates the following: 


1. Notification-appliance operation. 
2. Identification at the FACP and the remote annunciator of the zone originating the 


alarm. 
3. Identification at the FACP and the remote annunciator of the device originating 


the alarm. 
4. Transmission of an alarm signal to the remote alarm receiving station. 
5. Unlocking of electric door locks in designated egress paths. 
6. Release of fire and smoke doors held open by magnetic door holders. 
7. Recall of elevators, chairlifts and stairlifts. 
8. Shutdown of fans and other air-handling equipment serving zone where alarm 


was initiated. 
9. Transmit a signal to a local standalone automatic temperature control panel for 


fan shutdown. 
10. Closing of smoke dampers in air ducts of system serving zone where alarm was 


initiated. 
11. Recording of the event in the system memory. 
12. Recording of the event by the system printer. 


M. Alarm Silencing, System Reset and Indication:  Controlled by switches in the FACP. 


N. Alarm Silencing, System Reset and Indication:  Controlled by switches in the FACP 
and the remote annunciator. 


1. Silencing-switch operation halts alarm operation of notification appliances and 
activates an "alarm silence" light.  Display of identity of the alarm zone or device 
is retained. 


2. Subsequent alarm signals from other devices or zones reactivate notification 
appliances until silencing switch is operated again. 


3. When alarm-initiating devices return to normal and system reset switch is 
operated, notification appliances operate again until alarm silence switch is reset. 


O. Automatic timed cutout shall silence the audible alarm after three rounds of the 
temporal code have been sounded. The visible alarm signals shall continue to operate 
until the FACP is reset. 


P. Operation of the City Disconnect / Drill Switch initiates a trouble signal at the FACP 
and annunciator, records the event in the system memory, and prints a record of the 
event on the system printer. 


Q. Water-flow alarm switch operation initiates the following: 


1. Notification-appliance operation. 
2. Flashing of the device location-indicating light for the device that has operated. 
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R. Operating a heat detector in the elevator shaft shuts down elevator power by operating 
a shunt trip in a circuit breaker feeding the elevator. 


S. Water-flow alarm for connection to sprinkler in an elevator shaft and elevator machine 
room shuts down elevators associated with the location without time delay. 


1. A field-mounted relay actuated by the fire detector or the FACP closes the shunt 
trip circuit and operates building notification appliances and annunciator. 


T. Smoke detection for zones or detectors with alarm verification initiates the following: 


1. Audible and visible indication of an "alarm verification" signal at the FACP. 
2. Activation of a listed and approved "alarm verification" sequence at the FACP 


and the detector. 
3. Recording of the event by the system printer. 
4. General alarm if the alarm is verified. 
5. Cancellation of the FACP indication and system reset if the alarm is not verified. 


U. Smoke detector operation for a duct mounted smoke detector in a supply or return duct 
of an air handling unit causes the following: 


1. Audible and visible indication of an “alarm verification” signal at the FACP. 
2. Activation of a listed and approved “alarm verification” sequence at the FACP 


and the detector. 
3. Recording of the event on the system printer. 
4. General alarm initiation if the alarm is verified. 
5. FACP indication cancellation and reset if alarm if the alarm is not verified. 
6. Stops the supply and return fan if the alarm is verified. 


V. Carbon Monoxide detector operation initiates the following: 


1. A supervisory, audible and visible “carbon monoxide” signal indication and device 
location at the FACP and annunciator. 


2. A remote audible and visible supervisory alarm signal at a continuously attended 
location within the premises. 


3. Recording the event on the system printer. 
4. Transmission of supervisory and trouble signals to remote alarm receiving 


station. 


W. Sprinkler valve-tamper switch operation initiates the following: 


1. A supervisory, audible, and visible "valve-tamper" signal indication at the FACP 
and the annunciator. 


2. Flashing of the device location-indicating light for the device that has operated. 
3. Recording of the event by the system printer. 
4. Transmission of supervisory signal to remote alarm receiving station. 


X. Fire-pump power failure, including a dead-phase, phase-reversal, or fire pump running 
condition, initiates the following: 


1. A supervisory, audible, and visible "fire-pump power failure" or "fire pump 
running" signal indication at the FACP and the annunciator. 
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2. Recording of the event by the system printer. 
3. Transmission of trouble signal to remote alarm receiving station. 


Y. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system initiates 
the following: 


1. A supervisory, audible, and visible "sprinkler trouble" signal indication at the 
FACP and the annunciator. 


2. Flashing of the device location-indicating light for the device that has operated. 
3. Recording of the event by the system printer. 
4. Transmission of trouble signal to remote central station. 


Z. Remote Detector Sensitivity Adjustment:  Manipulation of controls at the FACP causes 
the selection of specific addressable smoke detectors for adjustment, display of their 
current status and sensitivity settings, and control of changes in those settings.  Same 
controls can be used to program repetitive, scheduled, automated changes in 
sensitivity of specific detectors.  Sensitivity adjustments and sensitivity-adjustment 
schedule changes are recorded in system memory and are printed out by the system 
printer. 


AA. Removal of an alarm-initiating device or a notification appliance initiates the following: 


1. A "trouble" signal indication at the FACP and the annunciator for the device or 
zone involved. 


2. Recording of the event by the system printer. 
3. Transmission of trouble signal to remote alarm receiving station. 


BB. Printout of Events:  On receipt of the signal, print alarm, supervisory, and trouble 
events.  Identify zone, device, and function.  Include type of signal (alarm, supervisory, 
or trouble), and date and time of occurrence.  Differentiate alarm signals from all other 
printed indications.  Also print system reset event, including the same information for 
device, location, date, and time.  Commands initiate the printout of a list of existing 
alarm, supervisory, and trouble conditions in the system and a historical log of events. 


CC. FACP Alphanumeric Display:  Plain-English-language descriptions of alarm, 
supervisory, and trouble events; and addresses and locations of alarm-initiating or 
supervisory devices originating the report.  Display monitoring actions, system and 
component status, system commands, programming information, and data from the 
system's historical memory. 


2.3 MANUAL PULL STATIONS 


A. Description:  Fabricated of metal or plastic, and finished in red with molded, raised-
letter operating instructions of contrasting color. 


1. Single-action mechanism initiates an alarm. 
2. Double-action mechanism requires two actions, such as a push and a pull, to 


initiate an alarm. 
3. Station Reset:  Key or wrench operated; double pole, double throw; switch rated 


for the voltage and current at which it operates. 
4. Indoor Protective Shield:  Factory-fabricated clear plastic enclosure, hinged at 


the top to permit lifting for access to initiate an alarm.  Lifting the cover actuates 
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an integral battery-powered audible horn intended to discourage false alarm 
operation. 


5. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure, 
hinged at the top to permit lifting for access to initiate an alarm. 


6. Integral Addressable Module:  Arranged to communicate manual-station status 
(normal, alarm, or trouble) to the FACP. 


2.4 SMOKE DETECTORS 


A. General:  Include the following features: 


1. Operating Voltage:  24-V dc, nominal. 
2. Self-Restoring:  Detectors do not require resetting or readjustment after actuation 


to restore them to normal operation. 
3. Plug-in Arrangement:  Detector and associated electronic components are 


mounted in a module that connects in a tamper-resistant manner to a fixed base 
with a twist-locking plug connection.  Terminals in the fixed base accept building 
wiring. 


4. Integral Visual-Indicating Light:  LED type.  Indicates detector has operated. 
5. Sensitivity:  Can be tested and adjusted in-place after installation. 
6. Integral Addressable Module:  Arranged to communicate detector status (normal, 


alarm, or trouble) to the FACP. 
7. Remote Controllability:  Unless otherwise indicated, detectors are analog-


addressable type, individually monitored at the FACP for calibration, sensitivity, 
and alarm condition, and individually adjustable for sensitivity from the FACP. 


B. Photoelectric Smoke Detectors:  Include the following features: 


1. Sensor:  LED or infrared light source with matching silicon-cell receiver. 
2. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot (0.008 and 0.011 


percent/mm) smoke obscuration when tested according to UL 268A. 
3. Integral Thermal Detector:  Fixed-temperature type with 135 deg F (57 deg C) 


setting. 


C. Ionization Detector:  Include the following features: 


1. Responsive to both visible and invisible products of combustion. 
2. Self-compensating for changes in environmental conditions. 


D. Beam-Type Smoke Detector:  Each detector consists of a separate transmitter and 
receiver with the following features: 


1. Adjustable Sensitivity:  More than a six-level range, minimum. 
2. Linear Range of Coverage:  600 feet (180 m), minimum. 
3. Tamper Switch:  Initiates trouble signal at the central FACP when either 


transmitter or receiver is disturbed. 
4. Separate Color-Coded LEDs:  Indicate normal, alarm, and trouble status.  Any 


detector trouble, including power loss, is reported to the central FACP as a 
composite "trouble" signal. 


E. Remote Air-Sampling Detector System:  Includes air-sampling pipe network, a laser-
based photoelectric detector, a sample transport fan, and a control unit. 
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1. Pipe Network:  Electrical metallic tubing connects control unit with designated 
sampling holes. 


2. Smoke Detector:  Particle-counting type with continuous laser beam.  Sensitivity 
adjustable to a minimum of three preset values. 


3. Sample Transport Fan:  Centrifugal type, creating a minimum static of 0.05 
inches (1.3 mm) of water at all sampling ports. 


4. Control Unit:  Single or multizone unit as indicated.  Provides same system 
power supply, supervision, and alarm features as specified for the central FACP 
plus separate trouble indication for airflow and detector problems. 


5. Signals to the Central FACP:  Any type of local system trouble is reported to the 
central FACP as a composite "trouble" signal.  Alarms on each system zone are 
individually reported to the central FACP as separately identified zones. 


F. Duct Smoke Detector: Photoelectric Type. 


1. Utilizing a light scattering type photoelectric sensor to sense changes in air 
samples from its surroundings and suitable for direct insertion into ducts up to 
36” x 36” with air velocities up to 5000 feet per minute. 


2. Provide duct housing assemblies for ducts exceeding 36” x 36”. Provide air 
sampling inlet tubes and air exhaust tubes. Protect sensing chamber from 
damage and insects. Support both ends of tubes. 


3. Include relay with contacts rated to interrupt fan motor control circuit or smoke 
damper power circuit. 


G. Duct Smoke Detector:  Ionization type. 


1. Sampling Tube:  Design and dimensions as recommended by the manufacturer 
for the specific duct size, air velocity, and installation conditions where applied. 


2. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 


2.5 OTHER DETECTORS 


A. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg 
F (57 deg C) or rate of rise of temperature that exceeds 15 deg F (8.3 deg C) per 
minute, unless otherwise indicated. 


1. Mounting:  Adapter plate for outlet box mounting. 
2. Mounting:  Plug-in base for outlet box mounting, interchangeable with smoke 


detector bases. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, 


alarm, or trouble) to the FACP. 


B. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a 
fixed temperature of 135 deg F for normal operation or 190 deg F (88 deg C) for high 
temperature operation. 


1. Mounting:  Adapter plate for outlet box mounting. 
2. Mounting:  Plug-in base for outlet box mounting, interchangeable with smoke 


detector bases. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, 


alarm, or trouble) to the FACP. 


C. Continuous Linear Heat-Detector System:  Consists of detector cable and control unit. 
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1. Detector Cable:  Comply with UL 521.  Rated detection temperature 155 deg F 
(68 deg C).  Listed for "regular" service and a standard environment.  Cable 
includes two steel actuator wires twisted together with spring pressure, wrapped 
with protective tape, and finished with PVC outer sheath.  Each actuator wire is 
insulated with heat-sensitive material that reacts with heat to allow the cable twist 
pressure to short circuit wires at the location of elevated temperature. 


2. Control Panel:  Two-zone or multizone unit as indicated.  Provides same system 
power supply, supervision, and alarm features as specified for the central FACP. 


3. Signals to the Central FACP:  Any type of local system trouble is reported to the 
central FACP as a composite "trouble" signal.  Alarms on each detection zone 
are individually reported to the central FACP as separately identified zones. 


4. Integral Addressable Module:  Arranged to communicate detector status (normal, 
alarm, or trouble) to the FACP. 


D. Flame Detector:  Ultraviolet type with solid-state amplifier-switching circuit set for 10-
second delay, unless otherwise indicated. 


1. Mounting:  Adapter plate for outlet box mounting. 
2. Mounting:  Plug-in base, interchangeable with smoke detector bases. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, 


alarm, or trouble) to the FACP. 


E. Remote Addressable Modules: High temperature, waterproof and explosion proof units 
may be provided with remotely mounted external addressable interface units. 


F. Carbon Monoxide Detector: U. L. Listed to Standard 2075 including the following 
features: 


1. Operating Voltage: 24 vdc supervised power supply from the fire alarm system. 
2. Mounting: Surface or semi-flush mounting to standard outlet boxes. 
3. Features: Test and reset switch; Green LED for normal operation; Red LED for 


alarm indication; SPST alarm relay; SPST trouble relay. 
4. Activates alarm contacts at multiple levels of exposure to carbon monoxide 


based on time-weighted averages of the gas present. 
5. Alarm contacts activate a supervisory condition on the fire alarm system and 


local audible and visible signal via remote addressable module. 
6. Activates trouble contacts upon failure of the detector or loss of operating power. 
7. Trouble contacts activate a trouble condition on the fire alarm system via remote 


addressable module. 


2.6 NOTIFICATION APPLIANCES 


A. Description:  Equip for mounting as indicated and have screw terminals for system 
connections. 


1. Combination Devices:  Factory-integrated audible and visible devices in a single-
mounting assembly. 


B. Bells:  Electric-vibrating, 24-V dc, under-dome type; with provision for housing the 
operating mechanism behind the bell.  When operating, bells provide a sound-pressure 
level of 94 dB, measured 10 feet (3 m) from the bell.  10-inch (254-mm) size, unless 
otherwise indicated.  Bells are weatherproof where indicated. 
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C. Horns: Electric vibrating polarized type 24 volt d.c. with operating mechanism mounted 
behind a grille. Horns shall produce a minimum sound pressure level (SPL) of 92 dBA 
average anechoic @ 10 ft. and 88 dBA reverberant @ 10 ft. 


D. High Decibel Horns: Electronic projector polarized type 24 volt d.c. surface mounted 
with adjustable mounting bracket. Horns shall produce a minimum sound pressure 
level of 110 dBA at 10 ft. Horns shall be weatherproof and listed for outdoor use where 
applicable. 


E. Chimes: Electronic polarized solid-state 24 volt d. c. mounted behind a grille. Chimes 
shall produce a sound pressure level (SPL) of 83 dBA average anechoic @ 10 ft. and 
52 dBA reverberant @ 10 ft. in vibrating mode. 


F. Visible Alarm Devices:  Xenon strobe lights listed under UL 1971 with clear or nominal 
white polycarbonate lens.  Mount lens on an aluminum faceplate.  The word "FIRE" is 
engraved in minimum 1-inch- (25-mm-) high letters on the lens. 


1. Rated Light Output: Generally, 15 candela in corridors; 110 candela elsewhere 
unless otherwise indicated. Comply with the minimum intensities indicated in the 
CABO/ANSI A117.1-1998 “Room spacing allocation” and “Corridor spacing 
allocation” tables for the quantity and locations on devices indicated on the 
drawings. Where the required intensities cannot be obtained from the indicated 
devices, provide additional devices evenly distributed to meet the required 
intensities. 


G. Voice/Tone Speakers: 


1. Speakers: Low profile, low inrush, UL 1480 or UL 1971 listed, with 1/8, 1/4, 1/2, 
1, 2, 4 and 8 watt taps producing 96 dBA @ 10 ft. for speakers and 93 dBA @ 10 
ft. for combination speaker/strobes. 


2. Horn Loudspeakers: Red, surface mounted, adjustable mounting bracket, UL 
1480 listed, producing 102 dBA at 15 watts at 10 ft. with minimum of three power 
taps in 3 dB decreasing increments. 


3. Mounting:  Flush, semirecessed, surface, or surface-mounted; bidirectional as 
indicated. 


4. Matching Transformers:  Tap range matched to the acoustical environment of the 
speaker location. 


2.7 FIREFIGHTERS' TELEPHONES 


A. Comply with NFPA 72 requirements for two-way telephone communication service. 


B. Wall Mounted Phone Jacks: Telephone jacks mounted on single gang plate for use 
with portable phones. Plates shall be engraved "FIRE EMERGENCY PHONE" on the 
front oft the plate. 


C. Pluggable Phones: Provide five (5) emergency telephones constructed of Red Cycolac 
type T thermal ABS material with five foot coiled line cord and jack attached. Store 
phones in cabinet in or at the FACP. 
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D. Telephone Storage Rack: Sufficient to hold the quantity of phones provided. May be 
included in the FACP or a separate matching cabinet with hinged locking front door 
with glass vision panel. 


1. Exterior Identification:  "Firefighters' Telephone." 
2. Interior Identification:  Station number and location. 
3. Size:  To accommodate handset and cord. 


2.8 REMOTE DEVICE LOCATION-INDICATING LIGHTS AND IDENTIFICATION PLATES 


A. Description:  LED indicating light near each smoke detector that may not be readily 
visible, and each sprinkler water-flow switch and valve-tamper switch.  Light is 
connected to flash when the associated device is in an alarm or trouble mode.  Lamp 
is flush mounted in a single gang wall plate.  A red, laminated, phenolic-resin 
identification plate at the indicating light identifies, in engraved white letters, device 
initiating the signal and room where the smoke detector or valve is located.  For water-
flow switches, the identification plate also designates protected spaces downstream 
from the water-flow switch. 


2.9 MAGNETIC DOOR HOLDERS 


A. Description:  Units are equipped for wall or floor mounting as indicated and are 
complete with matching doorplate. 


1. Electromagnet:  Requires no more than 3 W to develop 25-lbf (111-N) holding 
force. 


2. Wall-Mounted Units:  Flush mounted, unless otherwise indicated. 
3. Rating:  24-V ac or dc. 
4. Rating:  120-V ac. 


B. Material and Finish:  Match door hardware. 


2.10 CENTRAL FACP 


A. Cabinet:  Lockable steel enclosure.  Arrange interior components so operations 
required for testing or for normal maintenance of the system are performed from the 
front of the enclosure.  If more than one unit is required to form a complete control 
panel, fabricate with matching modular unit enclosure to accommodate components 
and to allow ample gutter space for field wiring and interconnecting panels. 


1. Identify each enclosure with an engraved, red, laminated, phenolic-resin 
nameplate with lettering not less than 1 inch (25 mm) high.  Identify individual 
components and modules within cabinets with permanent labels. 


2. Mounting:  Flush. 
3. Mounting:  Surface. 


B. Alarm and Supervisory Systems:  Separate and independent in the FACP.  Alarm-
initiating zone boards consist of plug-in cards.  Construction requiring removal of field 
wiring for module replacement is unacceptable. 
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C. Control Modules:  Include types and capacities required to perform all functions of fire 
alarm systems. 


D. Indications:  Local, visible, and audible signals announce alarm, supervisory, and 
trouble conditions.  Each type of audible alarm has a different sound. 


E. Indicating Lights and System Controls:  Individual LED devices identify zones 
transmitting signals.  Zone lights distinguish between alarm and trouble signals, and 
indicate the type of device originating the signal.  Manual switches and push-to-test 
buttons do not require a key to operate.  Controls include the following: 


1. Alarm acknowledge switch. 
2. Alarm silence switch. 
3. System reset switch. 
4. LED test switch. 


F. Notification Appliance Circuits (NAC):  


1. The audible signal portion of each NAC shall sound the ANSI S3-41 Audible 
Emergency Evacuation Signal three-pulse temporal pattern for a minimum of 180 
seconds after which it shall be capable of being selected for continuous sounding 
with a silencing switch. 


2. The audible signal portion of each NAC shall be capable of selecting continuous, 
temporal 3-3-3, or march time signaling, 60 beats per minute. 


3. The visible signal portion of each NAC shall be for use with synchronized strobe 
lights. 


G. Resetting Controls:  Prevent the resetting of alarm, supervisory, or trouble signals 
while the alarm or trouble condition still exists. 


H. Alphanumeric Display and System Controls:  Arranged for interface between human 
operator at the FACP and addressable system components, including annunciation 
and supervision.  Display alarm, supervisory, and component status messages and the 
programming and control menu. 


1. Display:  Liquid-crystal type, 40 characters, minimum. 
2. Keypad:  Arranged to permit entry and execution of programming, display, and 


control commands. 


I. Alphanumeric Display and System Controls:  Arranged for interface between human 
operator at the FACP and addressable system components, including annunciation, 
supervision, and control. Display alarm, supervisory, and component status messages 
and the programming and control menu. 


1. Display:  A minimum of 80 characters; alarm, supervisory, and component status 
messages; and indicate control commands to be entered into the system for 
control of smoke detector sensitivity and other parameters. 


2. Keypad:  Arranged to permit entry and execution of programming, display, and 
control commands. 


J. Voice Alarm:  An emergency communication system, includes central voice alarm 
system components complete with microphones, preamplifiers, amplifiers, and tone 
generators.  Features include the following: 







NJ Schools Development Authority  JE-0010-C01 
New Public School #20  
 Revision #4 - June 20, 2013 


 
FIRE ALARM  26 07 21 - 17 
 February 6, 2013 
 DCA Submission 
 
 


1. Digital integrated audio system multiplexing two independent audio channels 
over a single pair of wires. The system shall include distributed audio amplifiers, 
one for each speaker circuit, for the ultimate in system survivability. 


2. A local temporal code 3 tone at each amplifier to allow evacuation signals to be 
broadcast in the protected premises. 


3. A digital message unit which provides a local temporal code 3 tone followed by 
up to 24 minutes of pre-recorded emergency messaging. The message 
contained in the fully digital message unit shall be recordable in the field on a 
computer. 


4. A fully integrated Emergency Communications System including a paging 
microphone, digital message playback unit, and 2 fully digitized and multiplexed 
Audio Channels.  


5. The system shall have paging control switches and LEDs to support specific 
zone selection as shown on the plans. A minimum of two zones shall be 
provided; one interior and one exterior. The zone control / displays shall confirm 
amplifier selection and annunciate amplifier and amplifier circuit trouble. 


6. The system shall automatically deliver a preannounce tone of 1000 Hz for three 
seconds when the emergency operator presses the microphone talk key. A ready 
to page LED shall flash during the preannounce and turn steady when the 
system is ready for the user’s page delivery. 


7. The system shall include a page deactivation timer, which activates for 3 
seconds when the emergency user releases the microphone talk key. Should the 
user subsequently press the microphone key during the deactivation period a 
page can be delivered immediately.  Should the timer complete its cycle the 
system shall automatically restore emergency signalling and any subsequent 
paging will be preceded by the pre-announce tone. A VU display shall display 
voice level to the emergency operator. 


8. Each audio power amplifier shall have integral audio signal de-multiplexers, 
allowing the amplifier to select any one of two digitized audio channels.  The 
channel selection shall be directed by the system software.  


9. Each amplifier output shall include a dedicated, supervised 25/70 Vrms speaker 
circuit, which is suitable for connection of emergency speaker appliances.  Each 
amplifier shall also include a notification appliance circuit rated at 24Vdc @ 3.5A 
for connection of visible (strobe) appliances.  This circuit shall be fully 
programmable and it shall be possible to define the circuit for the support of 
audible, visible, or ancillary devices. 


10. Standby audio amplifiers shall be provided that automatically sense the failure of 
a primary amplifier, and automatically program themselves to select and de-
multiplex the same audio information channel of the failed primary amplifier, and 
fully replace the function of the failed amplifier. 


K. Firefighters' Telephone Control Module:  Controls firefighters' two-way telephone 
communication system.  Arrange system to use dedicated, two-way, supervised voice 
communication links between the FACP and remote firefighters' telephone stations 
throughout the building.  Supervised telephone lines shall be connected to talk circuits 
by controls in this module.  Controls provide the ability to disconnect phones from talk 
circuits if too many phones are in use simultaneously.  The module includes the 
following: 


1. Audible Pulse and Tone Generator, and High-Intensity Lamp:  When a remote 
telephone is activated, it causes the audible signal to sound and the high-
intensity lamp to flash. 







NJ Schools Development Authority  JE-0010-C01 
New Public School #20  
 Revision #4 - June 20, 2013 


 
FIRE ALARM  26 07 21 - 18 
 February 6, 2013 
 DCA Submission 
 
 


2. Selector panel controls simultaneous operation of telephones in selected zones 
and permits up to six phones to be operated simultaneously.  Ground faults and 
open or shorted telephone lines are indicated on the panel front by individual 
LEDs.  Zone-selector switches with associated LED indicators permit the 
firefighter to activate selected telephone zones.  LED indicators display elevator 
recall status. 


L. Instructions:  Printed or typewritten instruction card mounted behind a plastic or glass 
cover in a stainless steel or aluminum frame.  Include interpretation and describe 
appropriate response for displays and signals.  Briefly describe the functional operation 
of the system under normal, alarm, and trouble conditions. 


2.11 REMOTE ANNUNCIATOR 


A. Description:  Duplicate annunciator functions of the FACP for alarm, supervisory, and 
trouble indications.  Also duplicate manual switching functions of the FACP, including 
acknowledging, silencing, reset, and test. 


1. Mounting:  Flush or surface cabinet as indicated, NEMA 250, Class 1 indoors; 
Class 3R outdoors. 


B. Display Type and Functional Performance:  Individual LED for each type of alarm and 
supervisory device, and LEDs to indicate "normal power" and "trouble." 


1. An alarm or supervisory signal causes the illumination of a zone light, floor light, 
and device light. 


2. System trouble causes the illumination of all lights above and also the trouble 
light. 


3. Additional LEDs indicate normal and emergency power modes for the system. 
4. A test switch tests LEDs mounted on the panel.  Switch does not require key 


operation. 
5. Graphics:  Integrate LED displays with graphic display panel to form a graphic 


annunciator. 


C. Display Type and Functional Performance:  Alphanumeric display same as the FACP.  
Controls with associated LEDs permit acknowledging, silencing, resetting, and testing 
functions for alarm, supervisory, and trouble signals identical to those in the FACP. 


D. Graphic Display Panel for Remote Annunciator:  Wall-mounted engraved panel 
indicating the building floor plan with a "You Are Here" designation.  Engrave zone, 
area, and floor designations on the face of the panel. 


1. Materials:  Satin-finished stainless steel or brushed aluminum. 
2. Floor Plan and Zone Boundary Lines:  Engraved in the surface and filled with 


colored paint.  Floor plan lines are black and 1/4 inch (6 mm) wide; zone 
boundaries are red and 1/8 inch (3 mm) wide. 


3. Engraved Legends:  1/4-inch- (6-mm-) high minimum, in letters filled with red 
paint. 


4. Mounting:  Integral with lamp-type annunciator.  Locate zone lamps in the floor 
plan zones they represent. 


5. Mounting:  Adjacent to remote annunciator. 
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2.12 EMERGENCY POWER SUPPLY 


A. General:  Components include valve-regulated, recombinant lead acid battery; 
charger; and an automatic transfer switch. 


1. Battery Nominal Life Expectancy:  10 years, minimum. 


B. General:  Components include nickel-cadmium battery, charger, and an automatic 
transfer switch. 


1. Battery Nominal Life Expectancy:  20 years, minimum. 


C. Battery Capacity:  Comply with NFPA 72. 


1. Magnetic door holders are not served by emergency power.  Magnetic door 
holders are released when normal power fails. 


D. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  Provide 
capacity for 150 percent of the connected system load while maintaining batteries at 
full charge.  If batteries are fully discharged, the charger recharges them completely 
within four hours.  Charger output is supervised as part of system power supply 
supervision. 


E. Integral Automatic Transfer Switch:  Transfers the load to the battery without loss of 
signals or status indications when normal power fails. 


2.13 ADDRESSABLE INTERFACE DEVICE 


A. Description:  Microelectronic monitor module listed for use in providing a multiplex 
system address for listed fire and sprinkler alarm-initiating devices with normally open 
contacts. 


B. Integral Relay:  Capable of providing a direct signal to the elevator controller to initiate 
elevator recall or to a circuit breaker shunt trip for power shutdown. 


2.14 DIGITAL ALARM COMMUNICATOR TRANSMITTER 


A. Listed and labeled under UL 864 and NFPA 72. 


B. Functional Performance:  Unit receives an alarm, supervisory, or trouble signal from 
the FACP panel, and automatically captures one or two telephone lines and dials a 
preset number for a remote central station.  When contact is made with the central 
station(s), the signal is transmitted.  The unit supervises up to two telephone lines.  
Where supervising two lines, if service on either line is interrupted for longer than 45 
seconds, the unit initiates a local trouble signal and transmits a signal indicating loss of 
telephone line to the remote alarm receiving station over the remaining line.  When 
telephone service is restored, unit automatically reports that event to the central 
station.  If service is lost on both telephone lines, the local trouble signal is initiated. 
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C. Secondary Power:  Integral rechargeable battery and automatic charger.  Battery 
capacity is adequate to comply with NFPA 72 requirements. 


D. Self-Test:  Conducted automatically every 24 hours with report transmitted to central 
station. 


2.15 RADIO ALARM TRANSMITTER 


A. Listed and labeled under NFPA 72 and NFPA 1221.  Comply with 47 CFR 90. 


B. Description:  Manufacturer's recognized commercial product; factory assembled, wired, 
and tested; and ready for installation and operation. 


1. Packaging:  A single, modular, NEMA 250, Type 1 metal enclosure with a 
tamper-resistant flush tumbler lock. 


2. Signal Transmission Mode and Frequency:  VHF or UHF 2-W power output, 
coordinated with operating characteristics of the established remote alarm 
receiving station designated by Owner. 


3. Normal Power Input:  120-V ac. 
4. Secondary Power:  Integral-sealed, rechargeable, 12-V battery and charger.  


Comply with NFPA 72 requirements for battery capacity. 
5. Antenna:  Omnidirectional, coaxial half-wave, dipole type with driving point 


impedance matched to transmitter and antenna cable output impedance.  Wind-
load strength of antenna and mounting hardware and supports shall withstand 
100 mph (160 km/h) with a gust factor of 1.3 without failure. 


6. Antenna Cable:  Coaxial cable with impedance matched to the transmitter output 
impedance. 


7. Antenna-Cable Connectors:  Weatherproof. 
8. Alarm Interface Devices:  Circuit boards, modules, and other auxiliary devices, 


integral to the transmitter, matching fire alarm and other system outputs to 
message generating inputs of the transmitter that produce required message 
transmissions. 


C. Functional Performance:  Unit receives an alarm, supervisory, or trouble signal from 
the FACP, or from its own internal sensors or controls, and automatically transmits 
signal along with a unique code that identifies the transmitting station to the remote 
alarm receiving station.  The message transmitted corresponds to standard 
designations for the fire-reporting system to which the signal is being transmitted and 
includes separately designated messages in response to the following events or 
conditions: 


1. Transmitter Low-Battery Condition:  Sent when battery voltage is below 85 
percent of rated value. 


2. System Test Message:  Initiated by a manual test switch within the transmitter 
cabinet or automatically, at an optionally preselected time, once every 24 hours 
with transmission time controlled by a programmed timing device integral to 
transmitter controls. 


3. Transmitter Trouble Message:  Actuated by failure, in excess of one-minute 
duration, of the transmitter normal power source or derangement of the wiring of 
the transmitter or any alarm input interface circuit or device connected to it. 


4. Local Fire Alarm System Trouble Message:  Initiated by events or conditions that 
cause a trouble signal to be indicated on the building system. 
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5. Local Fire Alarm System Alarm Message:  Actuated when the building system 
goes into an alarm state.  Identifies zone or device that initiated the alarm. 


6. Local Alarm System Supervisory Alarm Message:  Actuated when the building 
alarm system indicates a supervisory alarm. 


2.16 SYSTEM PRINTER 


A. Description:  Listed and labeled as an integral part of the fire alarm system. 


2.17 GUARDS FOR PHYSICAL PROTECTION 


A. Guards shall be heavy gauge welded wire mesh painted to match the device or clear 
perforated or slotted ultraviolet stabilized, high impact, injection molded virgin 
polycarbonate. 


B. Guards shall not impair the normal viewing, audibility, physical operation or testing of 
the equipment. 


C. Pull Station Protective Covers shall be Mini Stopper Model STI-6600 Protective Lexan 
Covers or approved equal. Covers shall contain an integral battery and battery 
operated horn. The horn shall sound whenever the cover is lifted to access the pull 
station. Where Stopper covers are indicated as weatherproof, provide a Model SUB-
317 weatherproof gasket or provide Models STI-6525 or 6535 outdoor rated covers. 


2.18 FIRE ALARM WIRE AND CABLE  


A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 


1. Comtran Corporation. 
2. Draka Cableteq USA. 
3. Genesis Cable Products; Honeywell International, Inc. 
4. Rockbestos-Suprenant Cable Corp. 
5. West Penn Wire. 
6. Or approved equal. 


B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with 
NFPA 70, Article 760. 


C. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG and also 
size as recommended by system manufacturer. 


1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, 
Classification CI, for power-limited fire alarm signal service Type FPL.  NRTL 
listed and labeled as complying with US 1424 and UL 2196 for a 2-hour rating. 


D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, 
color-coded insulation. 


1. Low-Voltage Circuits:  No. 16 AWG, minimum. 
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2. Line-Voltage Circuits:  No. 12 AWG, minimum. 
3. Multi conductor Armored Cable:  NFPA 70, Type MC, copper conductors, Type 


TFN/THHN conductor insulation, copper drain wire, copper armor with outer 
jacket with red identifier stripe, NTRL listed for fire alarm and cable tray 
installation, plenum rated, and complying with requirements in UL 2196 for a 2-
hour rating. 


PART 3 - EXECUTION 


3.1 EQUIPMENT INSTALLATION 


A. Connect the FACP with a disconnect switch with lockable handle or cover. 


B. Manual Pull Stations:  Mount semiflush in recessed back boxes. 


C. Water-Flow Detectors and Valve Supervisory Switches:  Connect for each sprinkler 
valve station required to be supervised. 


D. Ceiling-Mounted Smoke Detectors:  Not less than 4 inches (100 mm) from a sidewall to 
the near edge.  For exposed solid-joist construction, mount detectors on the bottom of 
joists.  On smooth ceilings, install not more than 30 feet (9 m) apart in any direction. 


E. Wall-Mounted Smoke Detectors:  At least 4 inches (100 mm), but not more than 12 
inches (300 mm), below the ceiling. 


F. Smoke Detectors near Air Registers:  Install no closer than 60 inches (1520 mm). 


G. Duct Mounted Smoke Detectors: Securely installed in ductwork in accordance with 
manufacturer's instructions and in such a manner as to obtain a representative sample 
of the air stream. Wherever possible locate just after a bend or air inlet to avoid 
stratification and a minimum of 6 duct widths downstream from the bend or inlet. 
Smoke detectors in classroom A/C units will be provided by others and shall be wired 
into the fire alarm system by the electrical contractor [through an interface module]. 


H. Heat Detectors in Elevator Shafts:  Coordinate temperature rating and location with 
sprinkler rating and location. 


I. Audible Alarm-Indicating Devices:  Where ceiling heights permit, install top of 
appliance not less than 90 inches above the finished floor and not less than 6 inches 
(150 mm) below the ceiling.  Install bells and horns on flush-mounted back boxes with 
the device-operating mechanism concealed behind a grille.  Combine audible and 
visible alarms at the same location into a single unit. 


J. Voice / Tone Speakers: Generally audible signals shall be flush mounted multi-tap 
voice/tone speakers. 


1. In boiler rooms, mechanical equipment rooms, etc. and outdoors audible signals 
shall be surface mounted supervised horn speakers. 


K. Horns: Generally audible signals shall be flush mounted electric vibrating horns. 
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1. In boiler rooms, mechanical equipment rooms, etc. and outdoors audible signals 
shall be surface mounted high decibel horns. 


L. Chimes: In spaces such as individual classrooms, kindergartens, small group 
instruction rooms, offices, etc. audible signals shall be electronic chimes. 


M. Visual Alarm Indicating Devices: Install with bottom of appliance not less than 80 
inches (2030 mm) and no greater than 96 inches (2440 mm) above the finished floor. 


N. Combination Audible/Visual Indicating Devices: Install with top of appliance not less 
than 90 inches (2280 mm) and bottom of appliance not greater than 96 inches (2440 
mm) above the finished floor. 


O. Device Location-Indicating Lights:  Locate in public space near the device they 
monitor. 


P. FACP:  Surface mount with tops of cabinets not more than 72 inches (1830 mm) above 
the finished floor. 


Q. Annunciator:  Install with the top of the panel not more than 72 inches (1830 mm) 
above the finished floor. 


R. Antenna for Radio Alarm Transmitter:  Mount to building structure where indicated.  
Use mounting arrangement and substrate connection that will resist 100-mph (160-
km/h) wind load with a 1.3 gust factor without damage. 


S. Elevators:  The Electrical Contractor shall engage a licensed elevator contractor to 
perform the work in the machine room, shafts and cars. Alarm and communications 
cables to the cars shall be plenum rated cable and shall be fastened to the traveling 
cables with approved fasteners. Audible and visual alarm signals and firefighter 
intercommunication jacks shall be flush mounted in the front panels or designated side 
panels of each car. Panels shall be removed for cutting. Cars shall be taken out of 
service one at a time while the work is being done. Audible signals shall be provided 
with concealed attenuating device to mute the sound level. 


3.2 WIRING INSTALLATION 


A. Wiring Method: Install line voltage wiring in metal raceway according to Electrical 
Specification Sections Sections. Conceal raceway except in unfinished spaces and as 
indicated. 


B. Install low voltage fire alarm cables concealed within building spaces; run cables in 
metal raceway where run exposed less than eight feet from finished floor. 


C. Do not install conductors, wires or cables of any other system in the same raceway or 
cable with fire alarm power supply circuits, non-power limited fire alarm circuits or 
power limited fire alarm circuits. 


D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors 
as recommended by the manufacturer.  Install conductors parallel with or at right 
angles to sides and back of the enclosure.  Bundle, lace, and train conductors to 
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terminal points with no excess.  Connect conductors that are terminated, spliced, or 
interrupted in any enclosure associated with the fire alarm system to terminal blocks.  
Mark each terminal according to the system's wiring diagrams.  Make all connections 
with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug 
connectors. 


E. Make splices and connections in low voltage fire alarm cables in metal boxes with 
covers. 


F. Make cable connections to fire alarm devices using metal boxes and cable connectors 
so there is no strain on the wiring termination. 


G. Cable Taps:  Use numbered terminal strips in junction, pull and outlet boxes, cabinets, 
or equipment enclosures where circuit connections are made.  


H. Do not make taps or splices in supervised, hard-wired nonaddressable circuits. 


I. Color-Coding:  Color-code fire alarm conductors differently from the normal building 
power wiring.  Use one color-code for alarm circuit wiring and a different color-code for 
supervisory circuits.  Color-code audible alarm-indicating circuits differently from alarm-
initiating circuits.  Use different colors for visible alarm-indicating devices.  Paint fire 
alarm system junction boxes and covers red. 


J. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  
Separate risers in close proximity to each other with a minimum one-hour-rated wall, 
so the loss of one riser does not prevent the receipt or transmission of signal from 
other floors or zones. 


K. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the 
FACP and the transmitter.  Install number of conductors and electrical supervision for 
connecting wiring as needed to suit monitoring function. 


3.3 GUARDS FOR PHYSICAL PROTECTION 


A. Provide protective guards on all fire alarm devices in cafeterias, multipurpose rooms, 
gymnasiums, weight rooms, locker rooms, boiler rooms, mechanical rooms, loading 
docks, receiving areas, pipe spaces, pipe tunnels, stages, storage rooms, shops and 
shafts, on the building exterior, and other spaces and areas where [devices are] 
subject to damage or accidental operation from sports, physical activities, general 
housekeeping, maintenance, or the movement of supplies, materials, furniture and 
equipment. 


B. Provide pull station protective covers on all fire alarm pull stations that are located in 
common areas or otherwise subject to false alarm. 


C. Guards are not required where the physical construction of the equipment provides 
adequate protection against damage. 


D. Install guards after finish painting is completed. 
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3.4 IDENTIFICATION 


A. Identify system components, wiring, cabling, and terminals according to Electrical 
Specification Sections Section "Basic Electrical Materials and Methods." 


B. Identify system components, wiring, cabling, and terminals according to Electrical 
Specification Sections Section "Electrical Identification." 


C. Install instructions frame in a location visible from the FACP. 


D. Paint power-supply disconnect switch red and label "FIRE ALARM." 


3.5 GROUNDING 


A. Ground cable shields and equipment according to system manufacturer's written 
instructions to eliminate shock hazard and to minimize, to the greatest extent possible, 
ground loops, common-mode returns, noise pickup, cross talk, and other impairments. 


B. Signal Ground Terminal:  Locate at main equipment rack or cabinet.  Isolate from 
power system and equipment grounding. 


C. Install grounding electrodes of type, size, location, and quantity as indicated.  Comply 
with installation requirements in Electrical Specification Sections Section "Grounding." 


D. Ground equipment and conductor and cable shields.  For audio circuits, minimize, to 
the greatest extent possible, ground loops, common-mode returns, noise pickup, cross 
talk, and other impairments.  Provide 5-ohm ground at main equipment location.  
Measure, record, and report ground resistance. 


E. Ground radio alarm transmitter system and equipment as recommended by the 
manufacturer. 


3.6 FIELD QUALITY CONTROL 


A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect field-assembled components and connections and to supervise pretesting, 
testing, and adjustment of the system.  Report results in writing. 


B. Pretesting:  After installation, align, adjust, and balance the system and perform 
complete pretesting.  Determine, through pretesting, the compliance of the system with 
requirements of Drawings and Specifications.  Correct deficiencies observed in 
pretesting.  Replace malfunctioning or damaged items with new ones, and retest until 
satisfactory performance and conditions are achieved.  Prepare forms for systematic 
recording of acceptance test results. 


C. Report of Pretesting:  After pretesting is complete, provide a letter certifying the 
installation is complete and fully operable, including the names and titles of witnesses 
to preliminary tests. 
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D. Final Test Notice:  Provide a minimum of 10 days' notice in writing when the system is 
ready for final acceptance testing. 


E. Minimum System Tests:  Test the system according to procedures outlined in NFPA 
72. Test the fire alarm control panels, annunciators, and each new or relocated alarm 
initiating, indicating or interfacing device in the presence of the Contractor, Owner's 
Architect's and Engineer's Representative, and the Local Fire Subcode Official. 
Minimum required tests are as follows: 


1. Verify the absence of unwanted voltages between circuit conductors and ground. 
2. Test all conductors for short circuits using an insulation-testing device. 
3. With each circuit pair, short circuit at the far end of the circuit and measure the 


circuit resistance with an ohmmeter.  Record the circuit resistance of each circuit 
on record drawings. 


4. Verify that the control unit is in the normal condition as detailed in the 
manufacturer's operation and maintenance manual. 


5. Test initiating and indicating circuits for proper signal transmission under open 
circuit conditions.  One connection each should be opened at not less than 10 
percent of initiating and indicating devices.  Observe proper signal transmission 
according to class of wiring used. 


6. Test each initiating and indicating device for alarm operation and proper 
response at the control unit.  Test smoke detectors with actual products of 
combustion. 


7. Test the system for all specified functions according to the approved operation 
and maintenance manual.  Systematically initiate specified functional 
performance items at each station, including making all possible alarm and 
monitoring initiations and using all communications options.  For each item, 
observe related performance at all devices required to be affected by the item 
under all system sequences.  Observe indicating lights, displays, signal tones, 
and annunciator indications.  Observe all voice audio for routing, clarity, quality, 
freedom from noise and distortion, and proper volume level. 


8. Test Both Primary and Secondary Power:  Verify by test that the secondary 
power system is capable of operating the system for the period and in the 
manner specified. 


F. Retesting:  Correct deficiencies indicated by tests and completely retest work affected 
by such deficiencies.  Verify by the system test that the total system meets 
Specifications and complies with applicable standards. 


G. Report of Tests and Inspections:  Provide a written record of inspections, tests, and 
detailed test results in the form of a test log.  Submit log on the satisfactory completion 
of tests. 


H. Tag all equipment, stations, and other components at which tests have been 
satisfactorily completed. 


3.7 CLEANING AND ADJUSTING 


A. Cleaning:  Remove paint splatters and other spots, dirt, and debris.  Touch up 
scratches and marred finish to match original finish.  Clean unit internally using 
methods and materials recommended by manufacturer. 
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3.8 DEMONSTRATION 


A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel as specified below: 


1. Train Owner's maintenance personnel on procedures and schedules for starting 
and stopping, troubleshooting, servicing, adjusting, and maintaining equipment 
and schedules.  Provide a minimum of 8 hours' training. 


2. Training Aid:  Use the approved final version of the operation and maintenance 
manual as a training aid. 


3. Schedule training with Owner, through Architect, with at least seven days' 
advance notice. 


3.9 ON-SITE ASSISTANCE 


A. Occupancy Adjustments:  When requested within one year of date of Substantial 
Completion, provide on-site assistance in adjusting sound levels, controls, and 
sensitivities to suit actual occupied conditions.  Provide up to three requested visits to 
Project site for this purpose. 


END OF SECTION 26 07 21 
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SECTION 26 24 16 - PANELBOARDS 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes: 


1. Distribution panelboards. 
2. Panelboards. 
3. Loadcenters. 


1.2 DEFINITIONS 


A. SVR:  Suppressed voltage rating. 


B. TVSS:  Transient voltage surge suppressor. 


1.3 PERFORMANCE REQUIREMENTS 


A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7, IEEE 344 and Section "Electrical Supports and Seismic 
Restraints".  


1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and units that are part of 
an emergency or standby power system will be fully operational after the seismic event." 


1.4 SUBMITTALS 


A. Product Data:  For each type of panelboard, switching and overcurrent protective device, 
transient voltage suppression device, accessory, and component indicated.  Include dimensions 
and manufacturers' technical data on features, performance, electrical characteristics, ratings, 
and finishes. 


B. Shop Drawings:  For each panelboard and related equipment. 


1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings. 


2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 


protective devices and auxiliary components. 
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C. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective 
devices, accessories, and components will withstand seismic forces defined in Electrical 
Specification Section "Electrical Supports and Seismic Restraints." Include the following: 


1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 


2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 


3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 


D. Field Quality-Control Reports: 


1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 


requirements. 


E. Panelboard Schedules:  For installation in panelboards.  


F. Operation and Maintenance Data:  For panelboards and components to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in General Requirements 
Section "Operation and Maintenance Data," include the following: 


1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 


2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments. 


G. Trip Settings: Submit manufacturer’s literature covering the following information, as applicable, 
for each circuit breaker for which adjustable trip settings are required. 


1. Switchboard or panelboard identification. 
2. Circuit number or circuit breaker identification. 
3. Size of circuit beaker – frame amps. 
4. Size of rating plug – trip amps. 


1.5 QUALITY ASSURANCE 


A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer. 


B. Product Selection for Restricted Space:  Drawings may indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items.  
Comply with indicated maximum dimensions. 


C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 


D. Comply with NEMA PB 1. 
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E. Comply with NFPA 70. 


1.6 DELIVERY, STORAGE, AND HANDLING 


A. Remove loose packing and flammable materials from inside panelboards. 


B. Handle and prepare panelboards for installation according to NEMA PB 1. 


1.7 PROJECT CONDITIONS 


A. Environmental Limitations: 


1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period. 


2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated: 


a. Ambient Temperature:  Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F 
(plus 40 deg C). 


b. Altitude:  Not exceeding 6600 feet (2000 m). 


B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 


1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 


1.8 COORDINATION 


A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 


1.9 EXTRA MATERIALS 


A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 


1. Keys:  Six spares for each type of panelboard cabinet lock. 
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PART 2 - PRODUCTS 


2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 


A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Electrical Specification Section "Electrical Supports and Seismic Restraints." 


B. Enclosures:  Flush- and surface-mounted cabinets. 


1. Rated for environmental conditions at installed location. 


a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 


2. Front:  Secured to box with concealed trim clamps.  Standard hinged and locked door 
within front cover. For surface-mounted fronts, match box dimensions; for flush-mounted 
fronts, overlap box. 


3. Skirt for Surface-Mounted Panelboards:  Where indicated, same gage and finish as 
panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor. 


4. Gutter Extension and Barrier:  Where indicated, same gage and finish as panelboard 
enclosure; integral with enclosure body.  Arrange to isolate individual panel sections. 


5. Finishes: 


a. Panels and Trim:  Steel and galvanized steel, factory finished immediately after 
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish 
consisting of prime coat and thermosetting topcoat. 


b. Back Boxes:  Galvanized steel where flush-mounted or surface-mounted in 
unfinished spaces; Same finish as panels and trim where surface-mounted in 
finished spaces. 


6. Directory Card:  Inside panelboard door, mounted in  metal frame with transparent 
protective cover. 


C. Phase, Neutral, and Ground Buses: 


1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding 


conductors; bonded to box. 
3. Isolated Ground Bus:  Where indicated, adequate for branch-circuit isolated ground 


conductors; insulated from box. 
4. Extra-Capacity Neutral Bus:  Where indicated, neutral bus rated 200 percent of phase 


bus and UL listed as suitable for nonlinear loads. 
5. Split Bus:  Where indicated, vertical buses divided into individual vertical sections. 


D. Conductor Connectors:  Suitable for use with conductor material and sizes. 


1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs Mechanical type. 
3. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 
4. Feed-Through Lugs:  Where indicated, mechanical type, suitable for use with conductor 


material.  Locate at opposite end of bus from incoming lugs or main device. 
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5. Subfeed (Double) Lugs:  Where indicated, mechanical type suitable for use with 
conductor material.  Locate at same end of bus as incoming lugs or main device. 


6. Gutter-Tap Lugs:  Where indicated, mechanical type suitable for use with conductor 
material.  Locate at same end of bus as incoming lugs or main device. 


7. Extra-Capacity Neutral Lugs:  Where indicated, rated 200 percent of phase lugs mounted 
on extra-capacity neutral bus. 


E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load 
centers with one or more main service disconnecting and overcurrent protective devices. 


F. Arc Flash Warning Label: Labeled "DANGER – ARC FLASH HAZARD” with the Approach 
Boundary, PPE and Incident Energy Levels indicated based on the short circuit rating of the 
equipment. 


G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 


2.2 PANELBOARD SHORT-CIRCUIT RATING 


A. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Series-connected ratings are not acceptable. 


B. Unless otherwise indicated the minimum RMS symmetrical short circuit ratings shall be as 
follows: 


1. Main Distribution Panels. 


a. 480Y/277 volt systems; 100,000 amperes RMS symmetrical. 


2. All other panelboards. 


a. 480Y/277 volt systems. 


1) Up to 225 amps; 65,000 amperes RMS symmetrical. 
2) Over 225 amps; 100,000 amperes RMS symmetrical. 


b. 208Y/120 volt systems. 


1) Up to 400 amps; 65,000 amperes RMS symmetrical. 
2) Over 400 amps; 100,000 amperes RMS symmetrical. 


c. 208Y/120 volt systems derived from dry type step down transformers. 


1) Any ampacity. 


a) 6 kva - 45 kva; 10,000 amperes RMS symmetrical. 
b) 75 kva - 150 kva; 22,000 amperes RMS symmetrical. 
c) 225 kva - 300 kva; 42,000 amperes RMS symmetrical. 
d) Above 500 kva; 100,000 amperes RMS symmetrical. 


3. Loadcenters – Commercial 







NJ Schools Development Authority  JE-0010-C01 
New Public School #20  


Revision #4 - June 20, 2013 


 
PANELBOARDS  26 24 16 - 6 
 February 6, 2013 
 DCA Submission 
 
 


a. Same as "panelboards". 


2.3 DISTRIBUTION PANELBOARDS 


A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 


1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5.  Other "Approved" manufacturer in accordance with Electrical Specification Section 


"Special Requirements". 


B. Panelboards:  NEMA PB 1, "Panelboards Rated 600 Volts or Less". 


C. Doors:  All distribution panel boards shall have door–in-door construction. Doors shall be 
secured with vault-type latch with tumbler lock; keyed alike. 


1. Provide two latches, keyed alike. 


D. Mains:  Circuit breaker or Lugs only as indicated. 


E. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers; plug-in circuit breakers where 
individual positive-locking device requires mechanical release for removal. 


2.4 PANELBOARDS 


A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 


1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5.  Other "Approved" manufacturer in accordance with Electrical Specification Section 


"Special Requirements". 


B. Panelboards:  NEMA PB 1, "Panelboards Rated 600 Volts or Less". 


C. Mains:  Circuit breaker or lugs only as indicated. 


D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 
adjacent units. 


E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 


F. Double Width and Multiple Section Panelboards: Where more than 42 poles are indicated, or 
where otherwise indicated, provide two or more panelboards butted together side by side. 
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Boxes shall be same size and shall be chase nippled or close nippled together. Fronts to be 
same height and shall not overlap. 


G. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box 
equipped with ground and neutral terminal buses. 


2.5 OVERCURRENT PROTECTIVE DEVICES 


A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 


1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5.  Other "Approved" manufacturer in accordance with Electrical Specification Section 


"Special Requirements". 


B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with  interrupting capacity to meet 
available fault currents as indicated. 


C. Generally, all molded-case circuit breakers shall be thermal-magnetic unless indicated 
otherwise. 


1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 
and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 


D. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 


1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials. 
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 


lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) 
lighting circuits. 


4. Ground-Fault Protection:  Where indicated, Integrally mounted relay and trip unit with 
adjustable pickup and time-delay settings, push-to-test feature, and ground-fault 
indicator. 


2.6 ACCESSORY COMPONENTS AND FEATURES 


A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective 
device test, inspection, maintenance, and operation. 


B. Portable Test Set:  For testing functions of solid-state trip devices without removing from 
panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays. 
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PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 


B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or 
have been subjected to water saturation. 


C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 


D. Proceed with installation only after unsatisfactory conditions have been corrected. 


3.2 INSTALLATION 


A. Install panelboards and accessories according to NEMA PB 1.1. 


B. Equipment Mounting:  Install floor-mounted panelboards on concrete bases, 4-inch (100-mm) 
nominal thickness.  Comply with requirements for concrete base specified in other Sections." 


1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of base. 


2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base 
and anchor into structural concrete floor. 


3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 


4. Install anchor bolts to elevations required for proper attachment to panelboards. 
5. Attach panelboard to the vertical finished or structural surface behind the panelboard. 


C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 


D. Comply with mounting and anchoring requirements specified in Electrical Specification Section 
"Electrical Supports and Seismic Restraints." 


E. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated or 
required to maintain a maximum of 78 inches maximum to top of operating handle in any 
position. 


F. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 


G. Install overcurrent protective devices not already factory installed. 


1. Set field-adjustable, circuit-breaker trip ranges. 


H. Install filler plates in unused spaces. 
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I. Recessed Panelboards: Stub four 1-inch (27-GRC) empty conduits from panelboard into 
accessible ceiling space or space designated to be ceiling space in the future.   


J. Surface Mounted Panelboards: Stub four 1-inch (27-GRC) empty conduits into raised floor 
space or below slab not on grade. 


K. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 


L. Do not use gutter space as pull or splice boxes for foreign circuits or circuits controlled by 
devices external to the panelboard. 


M. Comply with NECA 1. 


3.3 IDENTIFICATION 


A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with Electrical Specification Section "Identification for Electrical Systems." 


B. Create a directory to indicate installed circuit loads; incorporate Owner's final room 
designations.  Obtain approval before installing.  Use a computer or typewriter to create 
directory; handwritten directories are not acceptable. 


C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Electrical Specification Section "Identification for 
Electrical Systems." 


D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Electrical Specification 
Section "Identification for Electrical Systems." 


E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one 
or more service disconnecting and overcurrent protective devices. 


F. Arc Flash Warning Label: Labeled "DANGER – ARC FLASH HAZARD” with the Approach 
Boundary, PPE and Incident Energy Levels indicated based on the short circuit rating of the 
equipment unless an arc flash study is to be performed. 


3.4 FIELD QUALITY CONTROL 


A. Testing Agency:  Contractor shall engage the testing agency. 


B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 


C. Perform tests and inspections. 


1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 
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D. Acceptance Testing Preparation: 


1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. 


2. Test continuity of each circuit. 


E. Tests and Inspections: 


1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 


2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 


3. Perform the following infrared scan tests and inspections and prepare reports: 


a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each panelboard.  Remove 
front panels so joints and connections are accessible to portable scanner. 


b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each panelboard 11 months after date of Substantial Completion. 


c. Instruments and Equipment: 


1) Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values.  Provide calibration record 
for device. 


F. Panelboards will be considered defective if they do not pass tests and inspections. 


G. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results.  Include notation of deficiencies detected, 
remedial action taken and observations after remedial action. 


3.5 ADJUSTING 


A. Adjust moving parts and operable component to function smoothly, and lubricate as 
recommended by manufacturer. 


B. Set field-adjustable circuit-breaker trip ranges as indicated, as specified in Electrical 
Specification Section "Overcurrent Protective Device Coordination Study." 


C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. 


1. Measure as directed during period of normal system loading. 
2. Perform load-balancing circuit changes outside normal occupancy/working schedule of 


the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment. 


3. After circuit changes, recheck loads during normal load period.  Record all load readings 
before and after changes and submit test records. 


4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, 
is not acceptable.  Rebalance and recheck as necessary to meet this minimum 
requirement. 
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3.6 PROTECTION 


A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 
written instructions. 


END OF SECTION 26 24 16 





		PART 1 -  GENERAL

		1.1 SUMMARY

		A. Section Includes:

		1. Distribution panelboards.

		2. Panelboards.

		3. Loadcenters.





		1.2 DEFINITIONS

		A. SVR:  Suppressed voltage rating.

		B. TVSS:  Transient voltage surge suppressor.



		1.3 PERFORMANCE REQUIREMENTS

		A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions determined according to SEI/ASCE 7, IEEE 344 and Section "Electrical Supports and Seismic Restraints".

		1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and units that are part of an emergency or standby power system will be fully operational after...





		1.4 SUBMITTALS

		A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...

		B. Shop Drawings:  For each panelboard and related equipment.

		1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.

		2. Detail enclosure types and details for types other than NEMA 250, Type 1.

		3. Detail bus configuration, current, and voltage ratings.

		4. Short-circuit current rating of panelboards and overcurrent protective devices.

		5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.



		C. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective devices, accessories, and components will withstand seismic forces defined in Electrical Specification Section "Electrical Supports and Seismic Restr...

		1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.

		2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.

		3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.



		D. Field Quality-Control Reports:

		1. Test procedures used.

		2. Test results that comply with requirements.

		3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.



		E. Panelboard Schedules:  For installation in panelboards.

		F. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in General Requirements Section "Operation and Maintenance Data," include the following:

		1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.

		2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.



		G. Trip Settings: Submit manufacturer’s literature covering the following information, as applicable, for each circuit breaker for which adjustable trip settings are required.

		1. Switchboard or panelboard identification.

		2. Circuit number or circuit breaker identification.

		3. Size of circuit beaker – frame amps.

		4. Size of rating plug – trip amps.





		1.5 QUALITY ASSURANCE

		A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.

		B. Product Selection for Restricted Space:  Drawings may indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.

		C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

		D. Comply with NEMA PB 1.

		E. Comply with NFPA 70.



		1.6 DELIVERY, STORAGE, AND HANDLING

		A. Remove loose packing and flammable materials from inside panelboards.

		B. Handle and prepare panelboards for installation according to NEMA PB 1.



		1.7 PROJECT CONDITIONS

		A. Environmental Limitations:

		1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...

		2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:

		a. Ambient Temperature:  Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F (plus 40 deg C).

		b. Altitude:  Not exceeding 6600 feet (2000 m).





		B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:

		1. Ambient temperatures within limits specified.

		2. Altitude not exceeding 6600 feet (2000 m).





		1.8 COORDINATION

		A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...



		1.9 EXTRA MATERIALS

		A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

		1. Keys:  Six spares for each type of panelboard cabinet lock.







		PART 2 -  PRODUCTS

		2.1 GENERAL REQUIREMENTS FOR PANELBOARDS

		A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Electrical Specification Section "Electrical Supports and Seismic Restraints."

		B. Enclosures:  Flush- and surface-mounted cabinets.

		1. Rated for environmental conditions at installed location.

		a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.



		2. Front:  Secured to box with concealed trim clamps.  Standard hinged and locked door within front cover. For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.

		3. Skirt for Surface-Mounted Panelboards:  Where indicated, same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.

		4. Gutter Extension and Barrier:  Where indicated, same gage and finish as panelboard enclosure; integral with enclosure body.  Arrange to isolate individual panel sections.

		5. Finishes:

		a. Panels and Trim:  Steel and galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.

		b. Back Boxes:  Galvanized steel where flush-mounted or surface-mounted in unfinished spaces; Same finish as panels and trim where surface-mounted in finished spaces.



		6. Directory Card:  Inside panelboard door, mounted in  metal frame with transparent protective cover.



		C. Phase, Neutral, and Ground Buses:

		1. Material:  Hard-drawn copper, 98 percent conductivity.

		2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.

		3. Isolated Ground Bus:  Where indicated, adequate for branch-circuit isolated ground conductors; insulated from box.

		4. Extra-Capacity Neutral Bus:  Where indicated, neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.

		5. Split Bus:  Where indicated, vertical buses divided into individual vertical sections.



		D. Conductor Connectors:  Suitable for use with conductor material and sizes.

		1. Material:  Hard-drawn copper, 98 percent conductivity.

		2. Main and Neutral Lugs Mechanical type.

		3. Ground Lugs and Bus-Configured Terminators:  Mechanical type.

		4. Feed-Through Lugs:  Where indicated, mechanical type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.

		5. Subfeed (Double) Lugs:  Where indicated, mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

		6. Gutter-Tap Lugs:  Where indicated, mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

		7. Extra-Capacity Neutral Lugs:  Where indicated, rated 200 percent of phase lugs mounted on extra-capacity neutral bus.



		E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load centers with one or more main service disconnecting and overcurrent protective devices.

		F. Arc Flash Warning Label: Labeled "DANGER – ARC FLASH HAZARD” with the Approach Boundary, PPE and Incident Energy Levels indicated based on the short circuit rating of the equipment.

		G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.



		2.2 PANELBOARD SHORT-CIRCUIT RATING

		A. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals. Series-connected ratings are not acceptable.

		B. Unless otherwise indicated the minimum RMS symmetrical short circuit ratings shall be as follows:

		1. Main Distribution Panels.

		a. 480Y/277 volt systems; 100,000 amperes RMS symmetrical.



		2. All other panelboards.

		a. 480Y/277 volt systems.

		1) Up to 225 amps; 65,000 amperes RMS symmetrical.

		2) Over 225 amps; 100,000 amperes RMS symmetrical.



		b. 208Y/120 volt systems.

		1) Up to 400 amps; 65,000 amperes RMS symmetrical.

		2) Over 400 amps; 100,000 amperes RMS symmetrical.



		c. 208Y/120 volt systems derived from dry type step down transformers.

		1) Any ampacity.

		a) 6 kva - 45 kva; 10,000 amperes RMS symmetrical.

		b) 75 kva - 150 kva; 22,000 amperes RMS symmetrical.

		c) 225 kva - 300 kva; 42,000 amperes RMS symmetrical.

		d) Above 500 kva; 100,000 amperes RMS symmetrical.







		3. Loadcenters – Commercial

		a. Same as "panelboards".







		2.3 DISTRIBUTION PANELBOARDS

		A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

		1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		3. Siemens Energy & Automation, Inc.

		4. Square D; a brand of Schneider Electric.

		5.  Other "Approved" manufacturer in accordance with Electrical Specification Section "Special Requirements".



		B. Panelboards:  NEMA PB 1, "Panelboards Rated 600 Volts or Less".

		C. Doors:  All distribution panel boards shall have door–in-door construction. Doors shall be secured with vault-type latch with tumbler lock; keyed alike.

		1. Provide two latches, keyed alike.



		D. Mains:  Circuit breaker or Lugs only as indicated.

		E. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.



		2.4 PANELBOARDS

		A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

		1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		3. Siemens Energy & Automation, Inc.

		4. Square D; a brand of Schneider Electric.

		5.  Other "Approved" manufacturer in accordance with Electrical Specification Section "Special Requirements".



		B. Panelboards:  NEMA PB 1, "Panelboards Rated 600 Volts or Less".

		C. Mains:  Circuit breaker or lugs only as indicated.

		D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.

		E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

		F. Double Width and Multiple Section Panelboards: Where more than 42 poles are indicated, or where otherwise indicated, provide two or more panelboards butted together side by side. Boxes shall be same size and shall be chase nippled or close nippled ...

		G. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.



		2.5 OVERCURRENT PROTECTIVE DEVICES

		A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

		1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		3. Siemens Energy & Automation, Inc.

		4. Square D; a brand of Schneider Electric.

		5.  Other "Approved" manufacturer in accordance with Electrical Specification Section "Special Requirements".



		B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with  interrupting capacity to meet available fault currents as indicated.

		C. Generally, all molded-case circuit breakers shall be thermal-magnetic unless indicated otherwise.

		1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.



		D. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

		1. Standard frame sizes, trip ratings, and number of poles.

		2. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.

		3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.

		4. Ground-Fault Protection:  Where indicated, Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.





		2.6 ACCESSORY COMPONENTS AND FEATURES

		A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.

		B. Portable Test Set:  For testing functions of solid-state trip devices without removing from panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.





		PART 3 -  EXECUTION

		3.1 EXAMINATION

		A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

		B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.

		C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.

		D. Proceed with installation only after unsatisfactory conditions have been corrected.



		3.2 INSTALLATION

		A. Install panelboards and accessories according to NEMA PB 1.1.

		B. Equipment Mounting:  Install floor-mounted panelboards on concrete bases, 4-inch (100-mm) nominal thickness.  Comply with requirements for concrete base specified in other Sections."

		1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of base.

		2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

		3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

		4. Install anchor bolts to elevations required for proper attachment to panelboards.

		5. Attach panelboard to the vertical finished or structural surface behind the panelboard.



		C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.

		D. Comply with mounting and anchoring requirements specified in Electrical Specification Section "Electrical Supports and Seismic Restraints."

		E. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated or required to maintain a maximum of 78 inches maximum to top of operating handle in any position.

		F. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.

		G. Install overcurrent protective devices not already factory installed.

		1. Set field-adjustable, circuit-breaker trip ranges.



		H. Install filler plates in unused spaces.

		I. Recessed Panelboards: Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.

		J. Surface Mounted Panelboards: Stub four 1-inch (27-GRC) empty conduits into raised floor space or below slab not on grade.

		K. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

		L. Do not use gutter space as pull or splice boxes for foreign circuits or circuits controlled by devices external to the panelboard.

		M. Comply with NECA 1.



		3.3 IDENTIFICATION

		A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Electrical Specification Section "Identification for Electrical Systems."

		B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.

		C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Electrical Specification Section "Identification for Electrical Systems."

		D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Electrical Specification Section "Identification for Electrical Systems."

		E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one or more service disconnecting and overcurrent protective devices.

		F. Arc Flash Warning Label: Labeled "DANGER – ARC FLASH HAZARD” with the Approach Boundary, PPE and Incident Energy Levels indicated based on the short circuit rating of the equipment unless an arc flash study is to be performed.



		3.4 FIELD QUALITY CONTROL

		A. Testing Agency:  Contractor shall engage the testing agency.

		B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.

		C. Perform tests and inspections.

		1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.



		D. Acceptance Testing Preparation:

		1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.

		2. Test continuity of each circuit.



		E. Tests and Inspections:

		1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

		2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

		3. Perform the following infrared scan tests and inspections and prepare reports:

		a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard.  Remove front panels so joints and connections are accessible to portable scanner.

		b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each panelboard 11 months after date of Substantial Completion.

		c. Instruments and Equipment:

		1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.







		F. Panelboards will be considered defective if they do not pass tests and inspections.

		G. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken and observations after remedial action.



		3.5 ADJUSTING

		A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.

		B. Set field-adjustable circuit-breaker trip ranges as indicated, as specified in Electrical Specification Section "Overcurrent Protective Device Coordination Study."

		C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.

		1. Measure as directed during period of normal system loading.

		2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...

		3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.

		4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.





		3.6 PROTECTION

		A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions.
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SECTION 26 51 00 - INTERIOR LIGHTING 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes: 


1. Interior lighting fixtures, lamps, and ballasts. 
2. Lighting fixtures mounted on exterior building surfaces and canopies. 


1.2 DEFINITIONS 


A. BF:  Ballast factor. 


B. CCT:  Correlated color temperature. 


C. CRI:  Color-rendering index. 


D. HID:  High-intensity discharge. 


E. LER:  Luminaire efficacy rating. 


F. Lumen:  Measured output of lamp and luminaire, or both. 


G. Luminaire:  Complete lighting fixture, including ballast housing if provided. 


1.3 SUBMITTALS 


A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include 
data on features, accessories, finishes, and the following: 


1. Physical description of lighting fixture, including dimensions. 
2. Emergency lighting units, including battery and charger. 
3. Ballast, including BF. 
4. Energy-efficiency data. 
5. Air and Thermal Performance Data:  For air-handling lighting fixtures.  Furnish data 


required in "Submittals" Article in HVAC Specification Section "Diffusers, Registers, and 
Grilles." 


6. Sound Performance Data:  For air-handling lighting fixtures.  Indicate sound power level 
and sound transmission class in test reports certified according to standards specified in 
HVAC Specification Section "Diffusers, Registers, and Grilles." 


7. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps. 
8. Photometric data and adjustment factors based on laboratory tests, complying with 


IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture type.  







NJ Schools Development Authority  JE-0010-C01 
New Public School #20  


Revision #4 - June 20, 2013 
 


 
INTERIOR LIGHTING  26 51 00 - 2 
 February 6, 2013 
 DCA Submission 
 
 


The adjustment factors shall be for lamps, ballasts, and accessories identical to those 
indicated for the lighting fixture as applied in this Project. 


a. Testing Agency Certified Data:  For indicated fixtures, photometric data shall be 
certified by a qualified independent testing agency.  Photometric data for remaining 
fixtures shall be certified by manufacturer. 


b. Manufacturer Certified Data:  Photometric data shall be certified by a 
manufacturer's laboratory with a current accreditation under the National Voluntary 
Laboratory Accreditation Program for Energy Efficient Lighting Products. 


B. Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, elevations, 
sections, details, and attachments to other work. 


1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 


2. Wiring Diagrams:  For power, signal, and control wiring. 


C. Samples:  For each lighting fixture in the Interior Lighting Fixture Schedule for which samples 
are indicated.  Each Sample shall include the following: 


1. Lamps and ballasts, installed. 
2. Cords and plugs. 
3. Pendant support system. 


D. Installation instructions. 


E. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved. Coordinate with Electrical Specification Section "Special Requirements". 


1. Lighting fixtures. 
2. Suspended ceiling components. 
3. Partitions and millwork that penetrate the ceiling or extends to within 12 inches (305 mm) 


of the plane of the luminaires. 
4. Ceiling-mounted projectors. 
5. Structural members to which suspension systems for lighting fixtures will be attached. 
6. Other items in finished ceiling may include the following: 


a. Air outlets and inlets. 
b. Speakers. 
c. Sprinklers. 
d. Smoke and fire detectors. 
e. Occupancy sensors. 
f. Access panels. 


7. Perimeter moldings. 


F. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 


G. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, from 
manufacturer. 
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H. Field quality-control reports. 


I. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, 
operation, and maintenance manuals. 


1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 


J. Submit power consumption and efficiency per ASHRAE 90.1 Table 9.6 for space by space and 
provide LPD for the entire school. These calculations shall be based on actual lighting fixtures 
proposed. The Lighting Power Density calculations shall meet NJ uniform construction code, 
latest NJ School Development Authority Model Schools Program-Material and Systems 
Standards and ASHRAE 90.1 requirements. 


1.4 QUALITY ASSURANCE 


A. Lighting fixtures shall comply with the requirements of NFPA70, ANSI, and NECA/IESNA 500.  


B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 
for Energy Efficient Lighting Products. 


C. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910, complying with the IESNA Lighting Measurements Testing & 
Calculation Guides. 


D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 


E. Comply with NFPA 70. 


F. FM Global Compliance:  Lighting fixtures for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global. 


G. Manufacturers Qualifications: Company specializing in manufacturing interior lighting products 
that meet the requirements of these standards with minimum of 10 years’ experience. 


H. Ballasts shall carry a five year full replacement warranty from date of manufacture. 


I. Ballasts shall comply with ANCI C6.441, C82.11,FCC rules, title 47CFR pt.18 for EMI/RFI and 
be manufactured in a factory certified to ISO 9002 quality standards. 


J. All lighting levels shall be based on current presiding codes and in accordance with 
recommendations of NJAC.6A:26-6.3, 6.4, ANSI/IES-RP3 and ASHRAE 90.1. 


K. All Luminaries shall meet IESNA Category 1, 2, or 5 for minimum dirt accumulation and 
Luminaries Dirt Depreciation (LLD) factors as applicable. Provide luminaries that do not collect 
dirt rapidly and are readily cleanable.  
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L. The Lighting levels shall meet latest NJ School Development Authority Model Schools Program-
Material and Systems Standards requirements. 


1.5 COORDINATION 


A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies. 


1.6 EXTRA MATERIALS 


A. Provide all labor, materials and programming to furnish and install the following additional 
lighting fixtures where directed by the Owner, Architect, Engineer or Authority Having 
Jurisdiction during construction and prior to final acceptance. Include 50 feet of wiring and 
connection to the nearest available exit lighting circuit or area lighting circuit. The unused 
lighting fixtures shall be turned over to the owner and the owner credited the amount of labor for 
their installation. 


1. Universal single- double-face exit lights: Quantity equal to 10 percent of the amount 
installed but in no case less than five (5) units or more than ten (10) units. 


2. Emergency battery packs with two heads: Quantity equal to 10 percent of the amount 
installed but in no case less than five (5) units or more than ten (10) units. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Lighting Fixtures: Subject to compliance with requirements, provide one of the products 
indicated for each designation in the Lighting Fixture Schedule on the Drawings or indicated 
elsewhere on the drawings or in the specifications. Where one manufacturer is listed for 
standard products substitutions will be considered. Where one manufacturer is listed for 
specialty products provide products of that manufacturer. Where two or more manufacturers are 
listed for a product, provide products of one of those manufacturers. 


B. Lamps: Subject to compliance with requirements, provide lamps by General Electric, Phillips, 
Osram or other approved equal manufacturer. 


2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS 


A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 


B. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable. 


C. HID Fixtures (Metal Halide only):  Comply with UL 1598.  Where LER is specified, test 
according to NEMA LE 5B. 
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D. Metal Parts:  Free of burrs and sharp corners and edges. 


E. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent 
warping and sagging. 


F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 


G. Diffusers and Globes: 


1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing 
and other changes due to aging, exposure to heat, and UV radiation. 


a. Lens Thickness:  At least 0.125 inch (3.175 mm) minimum unless otherwise 
indicated. 


b. UV stabilized. 
c. Diffuser shall be prismatic K12. 


2. Glass:  Annealed crystal glass unless otherwise indicated. 


H. Fixture Types number of different fixture types shall be limited to as few as possible.  


I. Custom fixtures are not acceptable. 


J. All lighting fixture must be of a design that permits re-lamping by the custodian without the use 
of special tools or equipment with the exception of vandal proof fixtures 


K. Mercury Vapor, Low and High Pressure sodium lamps are not acceptable. 


L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 


1. Label shall include the following lamp and ballast characteristics: 


a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, 


triple, etc.), base type, and nominal wattage for fluorescent and compact 
fluorescent luminaires. 


c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 
HID luminaires. 


d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact 
fluorescent luminaires. 


e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 
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2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS 


A. General Requirements for Electronic Ballasts: 


1. Comply with UL 935 and with ANSI C82.11. 
2. Designed for type and quantity of lamps served. 
3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level 


control is indicated. 
4. Sound Rating:  Class A unless otherwise indicated. 
5. Total Harmonic Distortion Rating:  Less than 10 percent. 
6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
7. Operating Frequency:  42 kHz or higher unless otherwise indicated. 
8. Lamp Current Crest Factor:  1.7 or less unless otherwise indicated. 
9. BF:  0.88 or higher unless otherwise indicated. 
10. Power Factor:  0.98 or higher unless otherwise indicated. 
11. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C82.11 and shall 


be connected to maintain full light output on surviving lamps if one or more lamps fail. 


B. Ballasts shall carry a five year full replacement warranty from date of manufacture. 


C. Ballasts shall comply with ANCI C6.441, C82.11,FCC rules, title 47CFR pt.18 for EMI/RFI and 
be manufactured in a factory certified to ISO 9002 quality standards. 


D. Luminaires controlled by occupancy sensors shall have programmed-start ballasts. 


E. Electronic Programmed-Start Ballasts for T5, T8 and T5HO Lamps:  Comply with ANSI C82.11 
and the following: 


1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps. 
2. Automatic lamp starting after lamp replacement. 


F. Electromagnetic Ballasts:  Comply with ANSI C82.1; energy saving, high-power factor, Class P, 
and having automatic-reset thermal protection. 


1. Ballast Manufacturer Certification:  Indicated by label. 


G. Ballasts for Low-Temperature Environments: 


1. Temperatures 0 Deg F (Minus 17 Deg C) and Higher:  Electronic type rated for 0 deg F 
(minus 17 deg C) starting and operating temperature with indicated lamp types. 


2. Temperatures Minus 20 Deg F (Minus 29 Deg C) to 0 Deg F (Minus 17 Deg C):  
Electromagnetic type designed for use with indicated lamp types. 


2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS 


A. Description:  Electronic-programmed rapid-start type, complying with UL 935 and with 
ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be designed for 
full light output unless dimmer or bi-level control is indicated: 


1. Lamp end-of-life detection and shutdown circuit. 
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2. Automatic lamp starting after lamp replacement. 
3. Sound Rating:  Class A. 
4. Total Harmonic Distortion Rating:  Less than 10 percent. 
5. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
6. Operating Frequency:  42 kHz or higher. 
7. Lamp Current Crest Factor:  1.7 or less. 
8. BF:  0.95 or higher unless otherwise indicated. 
9. Power Factor:  0.98 or higher unless otherwise indicated. 
10. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on 


electromagnetic and radio-frequency interference for nonconsumer equipment. 


2.5 BALLASTS FOR HID LAMPS 


A. Electromagnetic Ballast for Metal-Halide Lamps:  Comply with ANSI C82.4 and UL 1029.  
Include the following features unless otherwise indicated: 


1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 
2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C) for single-lamp 


ballasts. 
3. Rated Ambient Operating Temperature:  104 deg F (40 deg C). 
4. Open-circuit operation that will not reduce average life. 
5. Low-Noise Ballasts:  Manufacturers' standard epoxy-encapsulated models designed to 


minimize audible fixture noise. 


B. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise 
indicated: 


1. Minimum Starting Temperature:  Minus 20 deg F (Minus 29 deg C) for single-lamp 
ballasts. 


2. Rated Ambient Operating Temperature:  130 deg F (54 deg C). 
3. Lamp end-of-life detection and shutdown circuit. 
4. Sound Rating:  Class A. 
5. Total Harmonic Distortion Rating:  Less than 10 percent unless indicated otherwise. 
6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
7. Lamp Current Crest Factor:  1.5 or less. 
8. Power Factor:  0.90 or higher. 
9. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on 


electromagnetic and radio-frequency interference for nonconsumer equipment. 
10. Protection:  Class P thermal cutout. 


2.6 FLUORESCENT LAMPS 


A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches (1220 mm), 2950 initial 
lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life 30,000 
hours unless otherwise indicated. 


B. T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches (610 mm), 2950 initial 
lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life of 
30,000 hours unless otherwise indicated. 
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C. T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches (1150 mm), 2900 
initial lumens (minimum), CRI 85 (minimum), color temperature 3000  K, and average rated life 
of 20,000 hours unless otherwise indicated. 


D. T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length of 45.2 inches (1150 
mm), 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average 
rated life of 35,000 hours unless otherwise indicated. 


E. Compact Fluorescent Lamps:  4-Pin, CRI 80 (minimum), color temperature 3500 K, average 
rated life of 10,000 hours at three hours operation per start, and suitable for use with dimming 
ballasts unless otherwise indicated. 


1. 13 W:  T4, double or triple tube, rated 900 initial lumens (minimum). 
2. 18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum). 
3. 26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum). 
4. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum). 
5. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum). 
6. 57 W:  T4, triple tube, rated 4300 initial lumens (minimum). 
7. 70 W:  T4, triple tube, rated 5200 initial lumens (minimum). 


2.7 TUBE GUARDS  


A. Tube guards shall be clear impact resistant plastic designed to contain the fragments of broken 
lamps. 


B. Tube guards shall not interfere with the proper seating of the lamps into their sockets. 


C. Select guards that are compatible with the lamps and are pliable enough to grip the lamp when 
turning them. 


D. Avoid overly rigid guards that require excessive force to turn the lamp because of slippage on 
the lamp surface. 


2.8 HID LAMPS 


A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and color temperature 4000 K 
unless otherwise indicated. 


B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature 4000 K unless 
otherwise indicated. 


C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature 4000 K 
unless otherwise indicated. 


2.9 SAFETY COATED LAMPS 


A. Where lamps are indicated to have a safety coating, the coating shall be applied to the lamps as 
follows: 
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1. Coatings shall ne plastic or Teflon. 
2. Coatings shall be factory applied. 
3. Coatings shall extend onto the lamp base(s) and shall form itself to the shape of the 


lamp. 
4. Coatings shall not interfere with the installation of the lamps into their sockets nor shall in 


interfere with the electrical contact between the base and socket. 
5. Coatings shall not reduce the lamp lumen output by more than 2 percent. 
6. Coatings shall contain all of the glass fragments, phosphors, metal parts, and chemical 


compounds within the coating form to prevent them from falling. 
7. Coated lamps shall meet FDA Food Code and USDA Food Safety and Inspection Service 


requirements. 


2.10 LIGHTING FIXTURE SUPPORT COMPONENTS 


A. Comply with Electrical Specification Section "Hangers and Supports for Electrical Systems" for 
channel- and angle-iron supports and nonmetallic channel and angle supports. 


B. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy.  
Finish same as fixture. 


C. Twin-Stem Hangers:  Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount 
a single fixture.  Finish same as fixture. 


D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm) unless 
otherwise indicated. 


E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless 
steel, 12 gage (2.68 mm) unless otherwise indicated . 


F. Rod Hangers:  3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod. 


G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with 
threaded attachment, cord, and locking-type plug. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Lighting fixtures: 


1. Set level, plumb, and square with ceilings and walls unless otherwise indicated. 
2. Install lamps in each luminaire. 


B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires 
for temporary lighting, install and energize the minimum number of luminaires necessary.  When 
construction is sufficiently complete, remove the temporary luminaires, disassemble, clean 
thoroughly, install new lamps, and reinstall. 
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C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that 
recommended by ballast manufacturer.  Verify, with ballast manufacturers, maximum distance 
between ballast and luminaire. 


D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element. 


1. Install ceiling support system rods or wires, independent of the ceiling suspension 
devices, for each fixture.  Locate not more than 6 inches (150 mm) from lighting fixture 
corners. 


2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each 
fixture corner with clips that are UL listed for the application. 


3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or 
center in acoustical panel, and support fixtures independently with at least two 3/4-inch 
(20-mm) metal channels spanning and secured to ceiling tees. 


4. Install at least one independent support rod or wire from structure to a tab on lighting 
fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor 
of 3. 


E. Suspended Lighting Fixture Support: 


1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging. 
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for 


suspension for each unit length of fixture chassis, including one at each end. 
4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to 


building structure. 


F. Air-Handling Lighting Fixtures:  Install with dampers closed and ready for adjustment. 


G. Tube Guards:  


1. Provide slip-on clear plastic tube guards on unprotected fluorescent lamps. 
2. Install tube guards according to manufacturer’s instructions. 
3. Check that guards do not extend over the contact pins or screw shell. 
4. Verify that socket pins and screw shells are properly seated. Do not rely on the guards to 


turn or insert the lamp; visually inspect each installation to verify proper lamp installation. 


H. Connect wiring according to Electrical Specification Section "Low-Voltage Electrical Power 
Conductors and Cables." 


3.2 IDENTIFICATION 


A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply 
with requirements for identification specified in Electrical Specification Section "Identification for 
Electrical Systems." 


3.3 FIELD QUALITY CONTROL 


A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 
transfer from normal power to battery and retransfer to normal. 
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B. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 


3.4 STARTUP SERVICE 


A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by 
Owner.  Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, for at least 
100 hours at full voltage. 


3.5 ADJUSTING 


A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting aimable luminaires to suit actual occupied conditions.  
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.  
Some of this work may be required after dark. 


1. Adjust aimable luminaires in the presence of Architect. 


END OF SECTION 26 51 00 
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		G. Manufacturers Qualifications: Company specializing in manufacturing interior lighting products that meet the requirements of these standards with minimum of 10 years’ experience.

		H. Ballasts shall carry a five year full replacement warranty from date of manufacture.

		I. Ballasts shall comply with ANCI C6.441, C82.11,FCC rules, title 47CFR pt.18 for EMI/RFI and be manufactured in a factory certified to ISO 9002 quality standards.

		J. All lighting levels shall be based on current presiding codes and in accordance with recommendations of NJAC.6A:26-6.3, 6.4, ANSI/IES-RP3 and ASHRAE 90.1.

		K. All Luminaries shall meet IESNA Category 1, 2, or 5 for minimum dirt accumulation and Luminaries Dirt Depreciation (LLD) factors as applicable. Provide luminaries that do not collect dirt rapidly and are readily cleanable.

		L. The Lighting levels shall meet latest NJ School Development Authority Model Schools Program-Material and Systems Standards requirements.



		1.5 COORDINATION

		A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.



		1.6 EXTRA MATERIALS

		A. Provide all labor, materials and programming to furnish and install the following additional lighting fixtures where directed by the Owner, Architect, Engineer or Authority Having Jurisdiction during construction and prior to final acceptance. Incl...

		1. Universal single- double-face exit lights: Quantity equal to 10 percent of the amount installed but in no case less than five (5) units or more than ten (10) units.

		2. Emergency battery packs with two heads: Quantity equal to 10 percent of the amount installed but in no case less than five (5) units or more than ten (10) units.







		PART 2 -  PRODUCTS

		2.1 MANUFACTURERS

		A. Lighting Fixtures: Subject to compliance with requirements, provide one of the products indicated for each designation in the Lighting Fixture Schedule on the Drawings or indicated elsewhere on the drawings or in the specifications. Where one manuf...

		B. Lamps: Subject to compliance with requirements, provide lamps by General Electric, Phillips, Osram or other approved equal manufacturer.



		2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS

		A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

		B. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.

		C. HID Fixtures (Metal Halide only):  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5B.

		D. Metal Parts:  Free of burrs and sharp corners and edges.

		E. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent warping and sagging.

		F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...

		G. Diffusers and Globes:

		1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.

		a. Lens Thickness:  At least 0.125 inch (3.175 mm) minimum unless otherwise indicated.

		b. UV stabilized.

		c. Diffuser shall be prismatic K12.



		2. Glass:  Annealed crystal glass unless otherwise indicated.



		H. Fixture Types number of different fixture types shall be limited to as few as possible.

		I. Custom fixtures are not acceptable.

		J. All lighting fixture must be of a design that permits re-lamping by the custodian without the use of special tools or equipment with the exception of vandal proof fixtures

		K. Mercury Vapor, Low and High Pressure sodium lamps are not acceptable.

		L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.

		1. Label shall include the following lamp and ballast characteristics:

		a. "USE ONLY" and include specific lamp type.

		b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, triple, etc.), base type, and nominal wattage for fluorescent and compact fluorescent luminaires.

		c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID luminaires.

		d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact fluorescent luminaires.

		e. ANSI ballast type (M98, M57, etc.) for HID luminaires.

		f. CCT and CRI for all luminaires.







		2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS

		A. General Requirements for Electronic Ballasts:

		1. Comply with UL 935 and with ANSI C82.11.

		2. Designed for type and quantity of lamps served.

		3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level control is indicated.

		4. Sound Rating:  Class A unless otherwise indicated.

		5. Total Harmonic Distortion Rating:  Less than 10 percent.

		6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better.

		7. Operating Frequency:  42 kHz or higher unless otherwise indicated.

		8. Lamp Current Crest Factor:  1.7 or less unless otherwise indicated.

		9. BF:  0.88 or higher unless otherwise indicated.

		10. Power Factor:  0.98 or higher unless otherwise indicated.

		11. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C82.11 and shall be connected to maintain full light output on surviving lamps if one or more lamps fail.



		B. Ballasts shall carry a five year full replacement warranty from date of manufacture.

		C. Ballasts shall comply with ANCI C6.441, C82.11,FCC rules, title 47CFR pt.18 for EMI/RFI and be manufactured in a factory certified to ISO 9002 quality standards.

		D. Luminaires controlled by occupancy sensors shall have programmed-start ballasts.

		E. Electronic Programmed-Start Ballasts for T5, T8 and T5HO Lamps:  Comply with ANSI C82.11 and the following:

		1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps.

		2. Automatic lamp starting after lamp replacement.



		F. Electromagnetic Ballasts:  Comply with ANSI C82.1; energy saving, high-power factor, Class P, and having automatic-reset thermal protection.

		1. Ballast Manufacturer Certification:  Indicated by label.



		G. Ballasts for Low-Temperature Environments:

		1. Temperatures 0 Deg F (Minus 17 Deg C) and Higher:  Electronic type rated for 0 deg F (minus 17 deg C) starting and operating temperature with indicated lamp types.

		2. Temperatures Minus 20 Deg F (Minus 29 Deg C) to 0 Deg F (Minus 17 Deg C):  Electromagnetic type designed for use with indicated lamp types.





		2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS

		A. Description:  Electronic-programmed rapid-start type, complying with UL 935 and with ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be designed for full light output unless dimmer or bi-level control is indicated:

		1. Lamp end-of-life detection and shutdown circuit.

		2. Automatic lamp starting after lamp replacement.

		3. Sound Rating:  Class A.

		4. Total Harmonic Distortion Rating:  Less than 10 percent.

		5. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better.

		6. Operating Frequency:  42 kHz or higher.

		7. Lamp Current Crest Factor:  1.7 or less.

		8. BF:  0.95 or higher unless otherwise indicated.

		9. Power Factor:  0.98 or higher unless otherwise indicated.

		10. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.





		2.5 BALLASTS FOR HID LAMPS

		A. Electromagnetic Ballast for Metal-Halide Lamps:  Comply with ANSI C82.4 and UL 1029.  Include the following features unless otherwise indicated:

		1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.

		2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C) for single-lamp ballasts.

		3. Rated Ambient Operating Temperature:  104 deg F (40 deg C).

		4. Open-circuit operation that will not reduce average life.

		5. Low-Noise Ballasts:  Manufacturers' standard epoxy-encapsulated models designed to minimize audible fixture noise.



		B. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise indicated:

		1. Minimum Starting Temperature:  Minus 20 deg F (Minus 29 deg C) for single-lamp ballasts.

		2. Rated Ambient Operating Temperature:  130 deg F (54 deg C).

		3. Lamp end-of-life detection and shutdown circuit.

		4. Sound Rating:  Class A.

		5. Total Harmonic Distortion Rating:  Less than 10 percent unless indicated otherwise.

		6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better.

		7. Lamp Current Crest Factor:  1.5 or less.

		8. Power Factor:  0.90 or higher.

		9. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.

		10. Protection:  Class P thermal cutout.





		2.6 FLUORESCENT LAMPS

		A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches (1220 mm), 2950 initial lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life 30,000 hours unless otherwise indicated.

		B. T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches (610 mm), 2950 initial lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life of 30,000 hours unless otherwise indicated.

		C. T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches (1150 mm), 2900 initial lumens (minimum), CRI 85 (minimum), color temperature 3000  K, and average rated life of 20,000 hours unless otherwise indicated.

		D. T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length of 45.2 inches (1150 mm), 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average rated life of 35,000 hours unless otherwise indicated.

		E. Compact Fluorescent Lamps:  4-Pin, CRI 80 (minimum), color temperature 3500 K, average rated life of 10,000 hours at three hours operation per start, and suitable for use with dimming ballasts unless otherwise indicated.

		1. 13 W:  T4, double or triple tube, rated 900 initial lumens (minimum).

		2. 18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum).

		3. 26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum).

		4. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum).

		5. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum).

		6. 57 W:  T4, triple tube, rated 4300 initial lumens (minimum).

		7. 70 W:  T4, triple tube, rated 5200 initial lumens (minimum).





		2.7 TUBE GUARDS

		A. Tube guards shall be clear impact resistant plastic designed to contain the fragments of broken lamps.

		B. Tube guards shall not interfere with the proper seating of the lamps into their sockets.

		C. Select guards that are compatible with the lamps and are pliable enough to grip the lamp when turning them.

		D. Avoid overly rigid guards that require excessive force to turn the lamp because of slippage on the lamp surface.



		2.8 HID LAMPS

		A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and color temperature 4000 K unless otherwise indicated.

		B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature 4000 K unless otherwise indicated.

		C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature 4000 K unless otherwise indicated.



		2.9 SAFETY COATED LAMPS

		A. Where lamps are indicated to have a safety coating, the coating shall be applied to the lamps as follows:

		1. Coatings shall ne plastic or Teflon.

		2. Coatings shall be factory applied.

		3. Coatings shall extend onto the lamp base(s) and shall form itself to the shape of the lamp.

		4. Coatings shall not interfere with the installation of the lamps into their sockets nor shall in interfere with the electrical contact between the base and socket.

		5. Coatings shall not reduce the lamp lumen output by more than 2 percent.

		6. Coatings shall contain all of the glass fragments, phosphors, metal parts, and chemical compounds within the coating form to prevent them from falling.

		7. Coated lamps shall meet FDA Food Code and USDA Food Safety and Inspection Service requirements.





		2.10 LIGHTING FIXTURE SUPPORT COMPONENTS

		A. Comply with Electrical Specification Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.

		B. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.

		C. Twin-Stem Hangers:  Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.

		D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm) unless otherwise indicated.

		E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 gage (2.68 mm) unless otherwise indicated .

		F. Rod Hangers:  3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.

		G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.





		PART 3 -  EXECUTION

		3.1 INSTALLATION

		A. Lighting fixtures:

		1. Set level, plumb, and square with ceilings and walls unless otherwise indicated.

		2. Install lamps in each luminaire.



		B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires for temporary lighting, install and energize the minimum number of luminaires necessary.  When construction is sufficiently complete, remove the tempora...

		C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that recommended by ballast manufacturer.  Verify, with ballast manufacturers, maximum distance between ballast and luminaire.

		D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element.

		1. Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each fixture.  Locate not more than 6 inches (150 mm) from lighting fixture corners.

		2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner with clips that are UL listed for the application.

		3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently with at least two 3/4-inch (20-mm) metal channels spanning and secured to ceiling tees.

		4. Install at least one independent support rod or wire from structure to a tab on lighting fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor of 3.



		E. Suspended Lighting Fixture Support:

		1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.

		2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.

		3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.

		4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to building structure.



		F. Air-Handling Lighting Fixtures:  Install with dampers closed and ready for adjustment.

		G. Tube Guards:

		1. Provide slip-on clear plastic tube guards on unprotected fluorescent lamps.

		2. Install tube guards according to manufacturer’s instructions.

		3. Check that guards do not extend over the contact pins or screw shell.

		4. Verify that socket pins and screw shells are properly seated. Do not rely on the guards to turn or insert the lamp; visually inspect each installation to verify proper lamp installation.



		H. Connect wiring according to Electrical Specification Section "Low-Voltage Electrical Power Conductors and Cables."



		3.2 IDENTIFICATION

		A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply with requirements for identification specified in Electrical Specification Section "Identification for Electrical Systems."



		3.3 FIELD QUALITY CONTROL

		A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to battery and retransfer to normal.

		B. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.



		3.4 STARTUP SERVICE

		A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by Owner.  Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, for at least 100 hours at full voltage.



		3.5 ADJUSTING

		A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting aimable luminaires to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal ...

		1. Adjust aimable luminaires in the presence of Architect.
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SECTION 27 42 00 – RADIO REPEATER SYSTEM 
 


PART 1 - GENERAL 


1.1 SECTION INCLUDES: 


A. UHF Antenna System 


1.2 SYSTEM DESCRIPTION 


A. Design Requirements: 


1. Furnish and install a UHF Radio Repeater System. 


2. Include all labor, materials, equipment and services required for complete 
installation and related work as specified in this Section including (but not limited to) 
connection of all circuits, apparatus, and equipment required to deliver completely 
operable system to the School District, ready for use.  


3. Pathway will be provided from the existing donor antenna location to the system 
head end. 


4. System design shall take into account: 


5. Potential sources of interference 


6. Actual building construction materials 


7. Expected traffic in every area and density will be provided to accommodate a 30% 
increase in capacity 


8. BDA shall be located to minimize disruptions to other systems 


9. Division 27 shall estimate RSSI signal levels at the donor location and provide a 
detailed system design that will meet the coverage and capacity requirements of the 
Authority Having Jurisdiction.  System shall be designed to provide better than -95 
dBm coverage to no less than 95% of the structure. 


10. The system shall consist of an NFPA 72-2010 rated Axell D-CSR 4004-A directional 
amplifier with a discrete distributed antenna system and donor antenna system.  
Areas that typically need to be evaluated for poor communications are: below grade 
rooms, parking garages, elevators and areas surrounded by metal and/or concrete. 
Radio Repeater System shall support the city’s First Responder radio network 
frequencies. It shall operate at the Fire Command Centre and elevators, elevator 
lobbies, emergency and standby power rooms, standpipe hose connection 
locations, the building engineer’s office, mechanical rooms, elevator equipment 
rooms, fire pump rooms, areas of refuge, entries into required exit stairways, rooms 
containing the main electrical service disconnecting means, stair enclosures, 
penthouses, and basements shall also be transparent to communication signals. 
Amplifiers shall be powered by a dedicated uninterruptible power source (UPS) with 
a minimum backup time of twelve (12) hours with all amplifiers at rated output. The 
UPS input circuit shall be a dedicated circuit and connected to the 
emergency/standby generator. The circuit shall be provided with a listed “lock on” 
device. 
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B. Performance Requirements: 


1. Provide fully integrated and operational system capable of forward and reverse 
operations.  


a. Ensure overall performance of system does not interfere with local cable service 
provider’s operations.  


b. Provide each part of system complete in detail and operable in unison with all 
other sections, providing a completely installed television distribution system and 
connections, as described in this Section.  


c. Provide all work, materials, and manner of placement in strict accordance with 
requirements of latest edition of National Electrical Code.  


d. Provide all materials listed as complying with available standards of 
Underwriter's laboratories or other similarly established standards and carry their 
label. Apply all materials in strict accordance with Underwriter's laboratories 
listing.  


e. All work described in this Section performed by Contractor or approved qualified 
subcontractor. 


f. The Radio Repeater System shall be FCC approved and amplify the cities two-
way radio signals to provide adequate radio coverage throughout the building or 
structure for the first responders. 


g. The system shall be provided in accordance with the applicable International 
Fire Code and its amendments. 


h. Provide necessary donor antenna(s) on the roof level. 


i. All cable entry points shall be grounded and lightning arrestors shall be installed 
per R-56 standard. 


j. All equipment shall be grounded per R-56 standard. 


k. Provide fire rated coaxial cable with connectors from the roof level down to 
system head end equipment. 


l. Provide plenum rated ½ inch coaxial cable with connectors for all horizontal 
runs.  All materials installed in the plenum including passive devices, hangers, 
and ties shall be plenum rated. 


m. Provide plenum rated fiber optic cable and connectors meeting manufacturer’s 
recommendations for all fiber runs. 


n. Fire stopping shall be installed at any new or existing firewall penetrations. 


o. All passive system components including but not limited to splitters, taps, 
directional couplers and indoor antennas shall support 450 MHz to 2500 MHz. 


p. All equipment and materials shall be installed according to manufacturers’ 
recommendations. 


q. All equipment and materials shall be new, not discontinued, and have at least a 
one year warranty.   
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r. All labor must be warranted for workmanship defects for a minimum period of 
one year 


s. Installation shall be coordinated with the owner to ensure their macro radio 
network is not disrupted. 


1.3 SUBMITTALS 


A. Product Data 


1. Submit manufacturer's latest publication, part numbers and quantity listings of all 
supplied components: 


a. Splitters and Directional Couplers 


b. Cable types 


c. Amplifiers 


d. Antennas 


e. Roof mounted antennas 


B. Shop Drawings: 


1. Contractor shall submit original specification sheets or clear copies of the same on 
all items.  Manufacturer’s name, make and model number shall appear on each 
sheet.  Submittals shall be indexed and presented in a neat and logical order in a 
binder.  Submittals shall contain installation, operation and programming manuals 
of the proposed equipment and systems to provide the Authority and Design 
consultant complete information as to system features, functions and capabilities. 


2. The Contractor shall submit line drawings of all systems showing major components 
of the systems.  Submit wiring diagrams showing typical connections for all systems 
and equipment. 


3. The Contractor shall submit to the Design consultant for approval, prior to the 
installation of any part of the video distribution system, design consultant drawings 
of the system showing the interconnections of all equipment with the designed video 
distribution system with calculated signal levels.  Specification sheets covering all 
component parts of the system shall be submitted along with the design consultant 
drawings.  The system and equipment as shown on the design consultant drawings 
and specification sheets shall meet all items of the specifications. 


4. System design documentation including design assumptions, power budgets, 
system block diagram, and floor plans showing cable routing, antenna locations, 
and equipment locations. 


5. Product data sheets for all electronic equipment, fiber and coaxial cable, splitters, 
couplers and antennas. 


6. Bill of materials including equipment and materials lead times. 


7. Four references for prior Public Safety in-building reinforcement system 
installations. 


8. Resumes for Design Engineer, Project Manager, and Installation Supervisor. 
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C. As-Built Drawings 


1. Provide riser drawings of complete system including all device locations and 
cabling. 


2. Provide 1/8” scale drawings in hardcopy and electronic format for review and 
acceptance by the architect and owner. 


1.4 QUALITY CRITERIA 


A. Qualifications 


1. All work in conjunction with this installation shall be in accordance with good design 
consultant practices.  The installation shall be in accordance with the latest 
requirements of the National Electrical Code, State and local codes, ordinances and 
regulations of any other governing body having jurisdiction. 


2. The Contractor shall submit a list to include at least five of the Contractor’s 
installations of the proposed Video Distribution systems, which have been in 
satisfactory operation for a minimum period of three years. 


3. All system equipment shall be limited to the products regularly produced and 
recommended for service ratings in accordance with design consultant data or other 
comprehensive literature made available and in effect at the time of bidding. 


4. The Contractor shall have been in the video distribution system integration 
installation business not less than 5 years prior to the bid date. 


5. The Contractor shall be an authorized distributor for the proposed equipment and 
system with full manufacturer’s warranty privileges. 


6. The Contractor shall maintain a complete inventory of all parts necessary for 
satisfactory service and maintenance of the proposed system. 


7. The Contractor shall provide equipment of one manufacturer for the system and 
bulletin board components of the video distribution system unless specifically 
approved in writing by the Design consultant. 


B. Regulatory Requirements 


1. Regulations, Standards and Publications: 


a. NFPA 70, “National Electrical Code 2002” Articles 810 and 820 


b. ANSI- TIA/EIA – 568B “Telecommunications Standard for Pathways” 


c. IEEE Standard No: 205-2001 


d. BICSI Telecommunications Distribution Methods Manual (TDMM), 12th Edition 


2. System wiring shall be in accordance with good design consultant practices as 
established by the EIA and NEC.  Wiring shall meet all established State and local 
electrical codes.  All wiring shall test free from grounds and shorts. 


1.5 QUALITY ASSURANCE 


A. Conditions for Consideration of "Or Equal" Products:  Where products are specified by 
name and accompanied by the term "or equal”, the proposed "or equal" product will be 
considered when the following conditions are satisfied.  If all the following conditions are 
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not satisfied, Design Consultant will return requests without action, except to record 
noncompliance with these requirements: 


1. Proposed product does not require extensive revisions to the Contract Documents. 


2. With the exception of the product name or number and manufacturer's  name, 
proposed product conforms with requirements indicated on the Drawings and in the 
Specifications in every respect and will produce indicated results. 


3. Proposed product t is fully documented and properly submitted. 


4. Proposed product has received necessary approvals of authorities having 
jurisdiction. 


5. Proposed product is compatible with AND has been coordinated with other portions 
of the Work. 


6. Proposed product provides specified warranty. 


7. If proposed product involves more than one contractor, proposed product has been 
coordinated with other portions of the Work, is uniform and consistent, is compatible 
with other products, and is acceptable to all contractors involved. 


8. Submission is accompanied with detailed comparison of significant qualities of 
proposed product with those named in the Specifications.  Significant qualities 
include attributes such as performance, weight, size, durability, visual effect, and 
specific features and requirements indicated. 


9. Submission is accompanied with a list of similar installations for completed projects 
with project names and addresses and names and addresses of design consultants 
and authorities, if requested. 


10. Submission is accompanied with proposed product's Manufacturer signed written 
statement on Manufacturer's letterhead, certifying that manufacturer complies with 
requirements in the Contract Documents. 


1.6 DELIVERY, STORAGE AND HANDLING 


A. Deliver all materials in good condition, store in a dry place, off ground, and keep dry at 
all times. 


B. Materials should be clearly marked with project name, number and Contractor’s name. 


C. If equipment is dropped and damaged, it is to be replaced at the contractor’s expense. 


1.7 WARRANTY 


A. The Contractor shall warrant the equipment to be new and free from defects in materials 
and workmanship and will, within two years from the date of acceptance, repair or 
replace all or any part of the equipment found to be defective.  Warranty maintenance, 
shall be provided by the Contractor during normal working hours at no expense to the 
Authority. 


B. At the completion of the job and before final acceptance, the Contractor shall guarantee 
in writing that the systems are properly adjusted and shall warrant the systems free from 
defects for a period of two (2) years from the date of Final Acceptance by the Authority.  
In addition, the Contractor shall provide a guaranteed service response time of not more 
than 48 hours from the time of receipt of a trouble call.  Service and maintenance during 
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the two-year warranty period shall include all parts and labor and shall be at no additional 
cost to the Authority. 


1.8 AUTHORITY’S INSTRUCTIONS 


A. A comprehensive installation, operation, programming and instruction manual shall be 
supplied as part of the system.  The manual shall provide complete service information, 
including schematics, layout drawings, and interconnecting diagrams showing the 
location of all the outlets, cable taps, cable routes, and other installed components.  
Include final "as built" one line system drawings.  Include for this particular project parts 
lists to permit quick and efficient maintenance and repair of the equipment by qualified 
technicians. Manuals shall include 8-1/2" x 11" device location/cabling route drawings 
provided in CAD format (AutoDesk - AutoCad 2004 or later).  Manuals shall include a 
copy of the operations manuals.  Manuals shall be indexed and neatly bound in a 
hardcover three ring binder.  Three (3) copies of this manual shall be provided to the 
Authority upon project completion.  Contractor shall retain a minimum of one (1) copy for 
their permanent records. 


1.9 COMMISIONING 


A. Authority reserves the right to determine the final approval of the system at the time of 
scheduled job completion. Failure to meet the installation schedule or provide the 
"precise functional equivalent" shall result in the removal of the system at the 
Contractor's expense 


B. The Contractor shall furnish 3 - four (4) hour sessions of in service training with the 
system. Operating manuals and user guides shall be provided at the time of the training.  
Provide a minimum of three operating manuals. 


1.10 MAINTENANCE 


A. The Contractor or his subcontractor shall show satisfactory evidence, upon request, that 
he maintains a fully equipped service organization, capable of furnishing adequate 
inspection and service to the system, including standard replacement parts.  He or his 
agent shall be prepared to offer a service contract for the maintenance of the system 
after the guarantee period 


B. Diagrams: The Contractor shall furnish three complete sets of operating instructions, 
including cable diagrams, and other information necessary for proper installation, 
operation and maintenance of the system components.  As-built drawings of the system 
shall be supplied.  These drawings shall include signal levels measured throughout the 
system as they were at the acceptance date of the system. 


C. Service Calls: Provide 8 hours of service calls on system in school after final acceptance 
to make any adjustments necessary to keep system at peak operating condition. Service 
calls performed as requested by the School District. Warranty work is not included in the 
service call time. 


D. Service Contract: Equipment Supplier: Accredited by proposed equipment 
manufacturers and prepared to offer service contract for system maintenance on 
completion of guarantee period and provide names, locations, and size of 10 recent 
successful installations in area; 24 hours per day service, with 24 hour non-emergency 
service response time provided, and including 1 hour emergency call response time on 
365-day-per-year, 24 hours per day basis. 


PART 2 -  PRODUCTS 







NJ Schools Development Authority 
New Public School #20 JE-0010-C01 


Revision #4 - June 20, 2013 


RADIO REPEATER SYSTEM   27 42 00 - 7 
February 6, 2013 
DCA Submission 


2.1 MANUFACTURERS 


A. Radio Repeater System:  Axell Wireless and LMR shall be the basis of design 


1. Alternate Manufacturers: 


a. Motorola 


b. Nexedge 


c. Or Approved Equal 


2.2 UHF ANTENNA SYSTEM 


A. Coaxial Cable and Connectors  


1. LMR-400 or approved equal. 


B. Plenum Rated Air-Dielectric Coaxial Cable 


1.  RFS ICA12-50JPL ½” ClearFill  or approved equal for in-building applications. 


C. Amplifiers 


1. Basis of Design: Axell D-CSR-4004-A 


2. Alternate Manufacturers: 


a. Motorola 


b. Nexedge 


c. Or Approved Equal 


D. Exterior Antenna 


1. Commscope DB499A Antenna Yagi or approved equal. 


E. 450-470 MHz Antenna 


1. Laird Technologies or approved equal. 


PART 3 - EXECUTION 


3.1 ACCEPTABLE INSTALLERS 


A. Contractor must be a licensed installer for the county or district for which the contract is 
registered.  Contractor is responsible for the necessary permit to do the job.  The 
contractor must have a minimum of three years installation with a school district and 
provide references for said work.  


3.2 EXAMINATION 


A. Site Verifications of Conditions 


1. Contractor is subject to random examinations by the design firm for verification of 
conditions on the installation. 


3.3 INSTALLATION 
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A. Equipment and Distribution: 


1. Where not provided as part of the electrical work or the data/voice work, the 
Contractor shall furnish and install necessary conduit, raceways, pull boxes, outlet 
boxes and cable to provide a complete system as herein specified.  All wiring shall 
be tested for continuity and freedom of all grounds and short-circuits.  All outlet 
boxes shall be as specified for other wiring devices; size as required by equipment 
manufacturer. 


2. Cables shall be installed in pathways, as detailed on the drawings and/or as 
specified, above non-accessible ceilings, where exposed, and wherever it may be 
subject to physical damage. Where not provided as part of the electrical work or the 
data/voice work, the Contractor shall provide a raceway (conduit) from each outlet 
to above the accessible ceiling.  Otherwise, cable shall be installed above 
accessible suspended tile ceilings and attached to building structure with approved 
bridle rings or J hooks, cable is not permitted to rest on ceiling.  The cable routes 
used shall avoid steam lines, power wiring and other utilities that may adversely 
affect the system's performance or result in damage to the cable.  If the routes 
required place the cable in proximity to these utilities, the cable shall be suitably 
protected.  Under no circumstances shall cable be run in hangers used for pipes or 
electric conduits nor shall the cable be supported in any way by attachment to these 
pipes, conduits or ceiling hangers. 


3. During the installation work, improper bending, stretching, twisting, kinking, pinching 
or any other improper handling must not deform the cable.  All cable runs shall 
contain "S" loops or other means to accommodate expansion and contraction.  
Coaxial cables shall not bend at any point of installation to a radius of less than ten 
times the diameter of the cable or less than the value recommended by the cable 
manufacturer.  Cable connected to electronic equipment in the system shall be 
tagged to show its function and the location of its other end.  All labels shall be of 
durable material and securely fastened to the cable. 


4. All cables shall be fastened securely with suitable hardware so as to avoid sharp 
bends and to prevent rubbing against sharp corners and in a manner to prevent 
injury or physical distortion. 


5. All connections shall be made with suitable connectors only at a known point or 
where otherwise indicated on the drawings to facilitate later system servicing.  
There shall be no splicing of coaxial cables. 


6. All coaxial cables shall be installed in a manner to prevent sharp bends and 
pressure points that may cause the cable to lose its concentricity due to core 
migration.  Particular care shall be taken where bridle rings are used. 


7. Wiring for all wall-mounted equipment shall be concealed in raceway (conduit) from 
outlet to above removable ceilings, unless noted otherwise. 


8. Wiring installed above removable ceilings shall be installed on bridle rings.  No 
cables shall be installed on roof or exterior of building. 


9. Amplifiers and Multi-Taps properly mounted to painted backboard, neatly arranged 
in orderly fashion and accurately identified.  


10. Equipment cabinet(s) anchored to wall or floor utilizing an approved method.  


11. All head-end equipment securely installed within equipment cabinet(s) by screws, 
bolts, nuts, etc or by method approved by Design Consultant. All holes intended for 
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equipment mounting used for securing equipment to rack. Provide all exposed 
hardware in same color and type, preferably matching cabinet finish (i.e. black 
cabinet-black rack screws).  


12. Provide accurate documentation listing all equipment install under this section.  This 
includes; equipment manuals, part numbers, serial numbers, warranties, and 
location of equipment.  If information is found inaccurate during the one-year 
warranty period, Contractor is requires to re-verify all equipment information at no 
additional cost to client.  


13. As-built system design documentation including design assumptions, power 
budgets, system block diagram, and floor plans showing cable routing, antenna 
locations, and equipment locations. 


14. Product data sheets for all electronic equipment, fiber and coaxial cable, splitters, 
couplers and antennas. 


15. Final bill of materials. 


16. Test results of as-built system verifying system meets design requirements 
including: 


17. Results of test showing RSSI and MOS scores measured at discrete points within a 
50’ or less grid pattern verifying >95% coverage at -95 dBm or greater. 


18. RSSI levels at each interior antenna. 


19. BDA commissioning documentation including date of commission, actual off-air 
downlink levels at the donor antenna and BDA, isolation between the donor 
antenna(s) and the DAS, and BDA gain and AGC settings. 


20. Training for up to four personnel on the system, not to exceed two hours.  Training 
manuals shall include product data sheets, as-built system documentation, and 
system testing and commissioning documentation. 


3.4 FIELD QUALITY CONTROL 


A. Site Tests and Inspections: 


1. Test every location for signal level:  


2. Test all head-end equipment for proper frequency, audio/video carrier levels, and 
RF level outputs. Adjust all levels per manufacturer’s recommendations.  


3. Perform all testing required for each building during same day.  


4. Perform tests to all systems under direct supervision of manufacturer's 
representatives or accredited agencies for all specified equipment and services.  


5. Submit all test results in tabular format with reference to or backed up by 
equipment/riser diagram that accurately represents installed system.  


6. Submit written test report from authorized representative of equipment 
manufacturer stating that system has been tested and is in working order prior to 
final inspection by Design Consultant.  


7. Upon completion of the installation of the equipment, the video Contractor shall 
provide to the Design consultant a signed statement from the equipment supplier 
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that the system has been wired, tested, and functions properly according to the 
specifications. 


8. The testing agency making the measurements shall be identified, and the data must 
be signed and dated by the testing technician. 


9. The Contractor shall furnish all equipment and personnel required for the test. 


3.5 DEMONSTRATION  


A. School District Training: Provide minimum 8 hours of training for School District 
personnel per building used at School District sole discretion and scheduled by School 
District to fit School District needs.  


1. Training scheduled by School District in blocks of 2-8 hours.  


2. Include all per diem, travel costs, etc., in cost of training.  


3. Begin training after design consultant deems system physically complete and fully 
operation. Service time not deemed as training.  


4. Include following minimum content in training:  


a. General systems overview describing sub-systems and their relationships with 
each other.  


b. Specifics on sub-systems and how to maintain them to ensure reliable 
operations.  


c. Operation of equipment to perform intended tasks, including (but not limited to) 
remote origination, camera operation, television operation, cable patching, fuse 
replacement and so forth.  


d. Provide written documentation for all training attendees to supplement training 
(i.e. diagrams, training outlines/highlights, etc.).  


 
 
END OF SECTION 27 42 00 
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SECTION 32 31 00 - ALUMINUM CANTILEVER SLIDING GATE 
 
PART 1 - GENERAL 


1.1 WORK INCLUDED 


The contractor shall provide all labor, materials, and appurtenances necessary for installation of the in-
dustrial cantilever gate system defined herein at the Jersey City PS-20 project. 


1.2 RELATED WORK 


A.  Section 31 20 00 - Earth Moving 


B.  Section 03 30 00 - Cast-in-Place Concrete 


1.3 SYSTEM DESCRIPTION 


The manufacturer shall supply a total industrial ornamental aluminum cantilever gate system of the Basis 
of Design Ameristar® TransPort II design Classicstyle, or similar product by Elite Fence Products 
Inc., or approved equal.  The system shall include all components (i.e., tracks, uprights, bracing, pickets, 
hardware, fittings and fasteners) required. 


1.4 QUALITY ASSURANCE 


The contractor shall provide laborers and supervisors who are thoroughly familiar with the type of con-
struction involved and materials and techniques specified. 


1.5 REFERENCES 


ASTM B117 - Practice for Operating Salt-Spray (Fog) Apparatus.  


ASTM B221 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles and Tubes.  


ASTM D523 - Test Method for Specular Gloss.  


ASTM D822 - Practice for Conducting Tests on Paint and Related Coatings and Materials using Fil-
tered Open-Flame Carbon-Arc Light and Water Exposure Apparatus.  


ASTM D1654 - Test Method for Evaluation of Painted or Coated Specimens Subjected to Corrosive 
Environments.  


ASTM D2244 - Test Method for Calculation of Color Differences from Instrumentally Measured Color 
Coordinates.  


ASTM D2794 - Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation 
(Impact).  
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ASTM D3359 - Test Method for Measuring Adhesion by Tape Test.   


ASTM F1184 – Industrial & Commercial Horizontal Slide Gates 


1.6 SUBMITTAL 


The manufacturer’s submittal package consisting of gate elevations, hardware details, and installation 
details, shall be submitted prior to installation.  


1.7 PRODUCT HANDLING AND STORAGE 


Upon receipt at the job site, all materials shall be checked to ensure that no damage occurred during 
shipping or handling.  Materials shall be stored in such a manner to ensure proper ventilation and drain-
age, and to protect against damage, weather, vandalism, and theft. 


PART 2 - MATERIALS 


2.1 MANUFACTURER 


A. Basis of Design: All industrial ornamental aluminum cantilever gates shall conform to the Ameristar® 
TransPort II gate system, Classic  style, manufactured by Ameristar Fence Products. 


B. Alternate Manufacturers: 
 1. Elite Fence Products, Inc. 
 2. Or Approved Equal. 


2.2 MATERIAL 


A.  The materials used for cantilever gate framing (i.e., uprights, diagonal braces and pickets or pales) 
shall be manufactured from ASTM B221 aluminum (designation 6063-T-6) with a yield strength of 25,000 
PSI, a tensile strength of 30,000 PSI and a standard mill finish. The rails shall be manufactured from 
ASTM B221 aluminum (designation 6063-T-6) with minimum yield strength of 25,000 PSI, a tensile 
strength of 30,000 PSI and a standard mill finish.   


B. Material for diagonal bracing and uprights shall be 2” sq. x ¼” aluminum.    Material for pickets shall be 
1” x 1/8” wall aluminum.   


C.  Internal roller truck assembly shall be self-aligning swivel ball-and-socket type running on four bearing 
wheels.  Internal roller truck assembly shall be affixed to the hanger bracket by means of a 5/8” diameter 
industrial-grade rod end/center bolt, with a minimum static load rating of 10,000 pounds.  Attachment of 
the center bolt to the truck body shall be by means of a swivel joint to ensure equivalent and consistent 
loading on all bearing wheels and internal track surfaces throughout the travel of the gate. 


D.  Provide knox lock box at all gates to provide emergency access keys for emergency respond-
ers.  Locate knox lock box at location of pedestal card reader for gate. 


2.3 FABRICATION 
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A. Pickets, enclosed track, uprights and diagonal bracing shall be pre-drilled and labeled for easy assem-
bly.  All components shall be precut to specified lengths. 


B. Top and bottom rail extrusions shall be mechanically fastened to vertical uprights and reinforced with 
diagonal braces, as required by drawing. 


C.  The color shall be Black. The stratification-coated framework shall be capable of meeting the perfor-
mance requirements for each quality characteristic shown in Table 1. 


Table 1 – Coating Performance Requirements 


Quality Characteristics  ASTM Test Method  Performance Requirements  


Adhesion  D3359 – Method B  Adhesion (Retention of Coating) 
over 90% of test area (Tape and 
knife test).  


Corrosion Resistance  B117, D714 & D1654  Corrosion Resistance over 3,500 
hours (Scribed per D1654; failure 
mode is accumulation of 1/8” coat-
ing loss from scribe or medium #8 
blisters).  


Impact Resistance  D2794  Impact Resistance over 60 inch lb. 
(Forward impact using 0.625” ball).  


Weathering Resistance  D822 D2244, D523 (60˚ Method)  Weathering Resistance over 1,000 
hours (Failure mode is 60% loss of 
gloss or color variance of more than 
3 delta-E color units).  


PART 3 - EXECUTION 


3.1 PREPARATION 


A.  All new gate installations shall be laid out by the contractor in accordance with the construction plans. 


B.  All hardware shall be installed in accordance with the manufacturer installation instructions.  Cantile-
ver gates shall be installed so they comply with current ASTM F2200 & UL325 standards. 


C.  Gate stops shall be installed on each track in a way that conforms to current ASTM F2200 standards. 


3.2 GATE INSTALLATION  


Gate post shall be spaced according to specified gate elevation shown on the detail sheets.  Posts shall 
be set in concrete footers having a minimum depth of 48” with a minimum diameter of 12”. The “Earth  
Moving” and “Cast-in-Place Concrete” sections of this specification shall govern material requirements for 
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the concrete footer. Posts setting by other methods such as plated posts or grouted core-drilled footers 
are permissible only if shown by engineering analysis to be sufficient in strength for the intended applica-
tion. 


3. 3 CLEANING  


The contractor shall clean the jobsite of excess materials; post-hole excavations shall be scattered uni-
formly away from posts. 


END OF SECTION 32 31 00  
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SECTION 01 45 00 - QUALITY REQUIREMENTS 



PART 1 - GENERAL 



1.1 RELATED DOCUMENTS 



A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 



1.2 SUMMARY 



A. This Section includes administrative and procedural requirements for quality assurance and 
quality control. 



B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 



1. Specific quality-control requirements for individual construction activities are specified in 
the Sections that specify those activities.  Requirements in those Sections may also 
cover production of standard products. 



2. Specified tests, inspections, and related actions do not limit Contractor's quality-control 
procedures that facilitate compliance with the Contract Document requirements. 



3. Requirements for Contractor to provide quality-control services required by Architect, 
Owner, or authorities having jurisdiction are not limited by provisions of this Section. 



C. Related Sections include the following: 



1. Division 1 Section "Allowances" for testing and inspecting allowances. 
2. Division 1 Section "Construction Progress Documentation" for developing a schedule of 



required tests and inspections. 
3. Division 1 Section "Cutting and Patching" for repair and restoration of construction 



disturbed by testing and inspecting activities. 
4. Divisions 1 through 33 Sections for specific test and inspection requirements. 
5. Section 01 91 13 General Commissioning Requirement. 
6. Section 01 91 15 Commissioning Process. 
7. Section 01 91 16 Building Exterior Enclosure Commissioning. 
8.  



1.3 DEFINITIONS 



A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and ensure that proposed 
construction complies with requirements. 



B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that completed construction complies with requirements.  
Services do not include contract enforcement activities performed by Architect. 
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C. Mockups:  Full-size, physical example assemblies to illustrate finishes and materials.  Mockups 
are used to verify selections made under Sample submittals, to demonstrate aesthetic effects 
and, where indicated, qualities of materials and execution, and to review construction, 
coordination, testing, or operation; they are not Samples.  Mockups establish the standard by 
which the Work will be judged. 



D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 



1.4 DELEGATED DESIGN 



A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 



1. If criteria indicated are not sufficient to perform services or certification required, submit a 
written request for additional information to Architect. 



1.5 SUBMITTALS 



A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate 
their capabilities and experience.  Include proof of qualifications in the form of a recent report on 
the inspection of the testing agency by a recognized authority. 



B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required 
submittals, submit a statement, signed and sealed by the responsible design professional, for 
each product and system specifically assigned to Contractor to be designed or certified by a 
design professional, indicating that the products and systems are in compliance with 
performance and design criteria indicated.  Include list of codes, loads, and other factors used in 
performing these services. 



C. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 



1. Specification Section number and title. 
2. Description of test and inspection. 
3. Identification of applicable standards. 
4. Identification of test and inspection methods. 
5. Number of tests and inspections required. 
6. Time schedule or time span for tests and inspections. 
7. Entity responsible for performing tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 



D. Reports:  Prepare and submit certified written reports that include the following: 



1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
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8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Ambient conditions at time of sample taking and testing and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with 



the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspection. 



E. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work. 



1.6 QUALITY ASSURANCE 



A. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 



B. Factory-Authorized Service Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 



C. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance. 



D. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance. 



E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for 
installations of the system, assembly, or product that are similar to those indicated for this 
Project in material, design, and extent. 



F. Specialists:  Certain sections of the Specifications require that specific construction activities 
shall be performed by entities who are recognized experts in those operations.  Specialists shall 
satisfy qualification requirements indicated and shall be engaged for the activities indicated. 



1. Requirement for specialists shall not supersede building codes and similar regulations 
governing the Work, nor interfere with local trade-union jurisdictional settlements and 
similar conventions. 



G. Testing Agency Qualifications:  An agency with the experience and capability to conduct testing 
and inspecting indicated, as documented by ASTM E 548, and that specializes in types of tests 
and inspections to be performed. 



H. Preconstruction Testing:  Testing agency shall perform preconstruction testing for compliance 
with specified requirements for performance and test methods. 



1. Contractor responsibilities include the following: 
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a. Provide test specimens and assemblies representative of proposed materials and 
construction.  Provide sizes and configurations of assemblies to adequately 
demonstrate capability of product to comply with performance requirements. 



b. Submit specimens in a timely manner with sufficient time for testing and analyzing 
results to prevent delaying the Work. 



c. Fabricate and install test assemblies using installers who will perform the same 
tasks for Project. 



d. When testing is complete, remove assemblies; do not reuse materials on Project. 



2. Testing Agency Responsibilities:  Submit a certified written report of each test, inspection, 
and similar quality-assurance service to Architect, with copy to Contractor.  Interpret tests 
and inspections and state in each report whether tested and inspected work complies 
with or deviates from the Contract Documents. 



I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each 
form of construction and finish required to comply with the following requirements, using 
materials indicated for the completed Work: 



1. Build mockups in location and of size indicated or, if not indicated, as directed by 
Architect. 



2. Notify Architect seven days in advance of dates and times when mockups will be 
constructed. 



3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Architect's  approval of mockups before starting work, fabrication, or construction. 
5. Maintain mockups during construction in an undisturbed condition as a standard for 



judging the completed Work. 
6. Demolish and remove mockups when directed, unless otherwise indicated. 



1.7 QUALITY CONTROL 



A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 



1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of the types of testing and inspecting they are 
engaged to perform. 



2. Payment for these services will be by the Owner. 
3. Costs for retesting and reinspecting construction that replaces or is necessitated by work 



that failed to comply with the Contract Documents will be charged to Contractor. 



B. Contractor Responsibilities:  Unless otherwise indicated, provide quality-control services 
specified and required by authorities having jurisdiction. 



1. Where services are indicated as Contractor's responsibility, engage a qualified testing 
agency to perform these quality-control services. 



a. Contractor shall not employ the same entity engaged by Owner, unless agreed to 
in writing by the Architect. 



2. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspecting will be performed. 



3. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 
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4. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 



5. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 



6. Commissioning as directed in Division 1 Commissioning Specifications and in Division 1 
through 33 technical specifcations. 



C. Special Tests and Inspections:  Owner will engage a testing agency to conduct special tests 
and inspections required by authorities having jurisdiction as the responsibility of Owner. 



1. Testing agency will notify Architect and Contractor promptly of irregularities and 
deficiencies observed in the Work during performance of its services. 



2. Testing agency will submit a certified written report of each test, inspection, and similar 
quality-control service to Architect with copy to Contractor and to authorities having 
jurisdiction. 



3. Testing agency will submit a final report of special tests and inspections at Substantial 
Completion, which includes a list of unresolved deficiencies. 



4. Testing agency will interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from the Contract Documents. 



5. Testing agency will retest and reinspect corrected work. 



D. Manufacturer's Field Services:  Where indicated or directed by the Architect, engage a factory-
authorized service representative to inspect field-assembled components and equipment 
installation, including service connections.  Report results in writing. 



E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that revised or replaced Work that failed to comply with requirements established 
by the Contract Documents. 



F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of 
duties.  Provide qualified personnel to perform required tests and inspections. 



1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 
Work during performance of its services. 



2. Interpret tests and inspections and state in each report whether tested and inspected 
work complies with or deviates from requirements. 



3. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-
control service to Owner, Architect and Contractor. 



4. Do not release, revoke, alter, or increase requirements of the Contract Documents or 
approve or accept any portion of the Work. 



5. Do not perform any duties of Contractor. 



G. Associated Services:  Contractor shall cooperate with agencies performing required tests, 
inspections, and similar quality-control services, and provide reasonable auxiliary services as 
requested.  Notify agency sufficiently in advance of operations to permit assignment of 
personnel.  Provide the following: 



1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 



inspecting.  Assist agency in obtaining samples. 
4. Facilities for storage and field-curing of test samples. 
5. Delivery of samples to testing agencies. 
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6. Preliminary design mix proposed for use for material mixes that require control by testing 
agency. 



7. Security and protection for samples and for testing and inspecting equipment at Project 
site. 



H. Coordination:  Contractor shall coordinate sequence of activities to accommodate required 
quality-assurance and quality-control services with a minimum of delay and to avoid necessity 
of removing and replacing construction to accommodate testing and inspecting. 



1. Schedule times for tests, inspections, obtaining samples, and similar activities. 



PART 2 - PRODUCTS (Not Used) 



PART 3 - EXECUTION 



3.1 REPAIR AND PROTECTION 



A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 



1. Provide materials and comply with installation requirements specified in other Sections of 
these Specifications.  Restore patched areas and extend restoration into adjoining areas 
in a manner that eliminates evidence of patching. 



2. Comply with the Contract Document requirements for Division 1 Section "Cutting and 
Patching." 



B. Protect construction exposed by or for quality-control service activities to the satisfaction of the 
Architect. 



C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 



END OF SECTION 01 45 00 
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			PART 2 -  PRODUCTS (Not Used)


			PART 3 -  EXECUTION


			3.1 REPAIR AND PROTECTION


			A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.


			1. Provide materials and comply with installation requirements specified in other Sections of these Specifications.  Restore patched areas and extend restoration into adjoining areas in a manner that eliminates evidence of patching.


			2. Comply with the Contract Document requirements for Division 1 Section "Cutting and Patching."
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			C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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SECTION 01 91 15 - COMMISSIONING PROCESS 



PART 1 - GENERAL 



1.1 Commissioning: Commissioning is a systematic process of ensuring that all building systems 
perform interactively according to the Owner's Project Requirements and Performance 
Criteria. This is achieved by beginning in the design phase and documenting the Owner's 
Project Requirements  and Performance Criteria and continuing through construction, 
acceptance and the warranty  period with actual verification of performance. The 
commissioning process shall encompass and coordinate  the traditionally  separate functions 
of system documentation , equipment start-up, control system calibration, testing and 
balancing, as well as performance testing and training. 



 
A. Commissioning during the construction phase is intended to achieve the following specific 



objectives according to the Contract Documents: 
 



1. Verify that applicable equipment and systems are installed 
according to the manufacturer's recommendations and to 
industry accepted minimum standards and that they receive 
adequate operational checkout by installing contractors. 



2. Verify and document proper performance of equipment and 
systems. 



3. Verify that O&M documentation left on site is complete. 
4. Verify that the Owner's operating personnel are adequately 



trained. 
 



B. The commissioning process does not take away from or reduce the responsibility of the system 
designers or installing contractors to provide a finished and fully functioning product.  



C. The required building exterior envelope enclosure commissioning protocol for this project shall 
follow and implement the NIBS (National Institute of Building Sciences) Guideline 3 – 2012 
documentation “Building Enclosure Commissioning Process” (BECx) which is a guideline to be 
used in conjunction with ASHRAE Guideline 0-2005 “The Commissioning Process” in addition 
to Specification Section 019115. 



D. Abbreviations: The following are common abbreviations used in the Specifications and in the 
Commissioning Plan. 
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A/E= 
 



Architect And Design Engineers 
Commissioning  Agent 



CxA 
O&M= 



Commissioning Agent 
Operations & Maintenance 



NJSDA NJSDA Owner’s Representative BES = 
BECxA= 



Building Enclosure Specialist  
Building Enclosure Commissioning 
Authority 



JCPS= Jersey City BOE  Representative CK = Construction Checklist 



Test= Performance Testing Agent PM= Project Manager  
GC General Contractor SC = Sealant Subcontractor 
GLC= Glazing Subcontractor CM = Construction Manager 
Mas= Masonry Subcontractor 



 
 



Subs= Subcontractors To GC 
Roof = Roofing Subcontractor CK = Construction Checklist 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 



E. Related Sections: Specific commissioning requirements will apply and or given for the 
following sections of these Specifications.     All of the following sections apply to the work of 
this section. 
 



1. Section SC - Supplementary Conditions 
2. Section 01100 - Coordination 
3. Section 01220 - Project Meetings 
4. Section 01300 -    Submittals 
5. Section 01310 – Schedules and Reports 
6. Section 01410 – Testing Laboratory Service 
7. Section 01700 -   Contract Closeout 
8. Section 01820 – Operating & Maintenance Data 
9. Section 014500 – Quality Requirements 
10. Section 019115 - Commissioning Requirements 
11. Section 019116 – Building Exterior Enclosure Commissioning 
12. Section 033300 - Cast-in-Place Concrete 
13. Section 034500 -  Precast Architectural Concrete 
14. Section 042000 – Unit Masonry 
15. Section 071113 - Bituminous Dampproofing 
16. Section 071700 - Bentonite Waterproofing 
17. Section 072100 - Thermal Insulation 
18. Section 072200 - Roof Insulation 
19. Section 072726 - Fluid-Applied Membrane Air Barriers 
20. Section 074113 - Standing Seam Metal Roof Panels 
21. Section 075220 - Modified Bituminous Membrane Roofing 
22. Section 072600 – Sheet Metal Flashing and Trim 
23. Section 079200 - Joint Sealants 
24. Section 081113 - Hollow Metal Doors and Frames 
25. Section 081743 - FRP Flush Doors 
26. Section 084113 -  Aluminum-Framed Entrances and Storefronts 
27. Section 084523 – Fiberglass-Sandwich-Panel assemblies 
28. Section 085113 - Aluminum Windows 
29. Section 088000 – Glazing 
30. Section 092900 – Gypsum Board 
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F. The purpose of this section is to specify responsibilities in the commissioning process. 



G. Exterior envelope components, products, assemblies to be commissioned are listed 
within this specification section under Part 3 requirements  



H. Commissioning requires the participation of the project team as defined in 



I. Section 1810, Part 1.03 to ensure that all systems are operating in a manner consistent 
with the Contract Documents.  



J. The general commissioning requirements and coordination are detailed in ASHRAE 
Guideline 0-2005 and within Specification Section 019115. The project team shall be 
familiar with both documents and the Commissioning Plan issued by the CxA and shall 
execute all commissioning responsibilities assigned to them in the Contract Documents. 



1.2 DEFINITIONS 
 



A. Acceptance Phase: phase of construction after start-up and initial checkout when 
performance tests, O&M documentation review and training occurs.  



B. Approval: acceptance that a piece of equipment or system has been properly installed and is 
functioning in the tested modes according to the contract documents.  



C. Architect I Engineer (A/E): the prime consultant (architect) and sub-consultants who 
comprise the design team, generally the HVAC mechanical designer/ engineer and the 
electrical designer/ engineer.  



D. Building Enclosure Commissioning Authority (BECxA): independent entity designated by the 
team to formally document the project-specific Building Enclosure Commissioning.  This entity 
should be trained, experienced and knowledgeable in the process of building enclosure 
commissioning and possess basic architectural and building science knowledge of the design, 
performance, systems and construction related to the building enclosure.  The BECxA role may 
be accomplished by the Building Enclosure Specialist (BES), CxA or an additional member to 
the team. 



E. Building Enclosure Specialist (BES): This person or party is deemed an “expert” in the building 
enclosure systems anticipated to be used on the proposed building and possesses the 
experience and technical qualifications to design, critique, validate and support the team in the 
project development and construction validation.   



F. Commissioning Authority (CxA):  independent A/E team members who direct and 
coordinate the day-to-day commissioning activities. The CxA does not take an oversight role 
like the PM. The CxA shall report directly to the Owners Representative. 



 
1. Commissioning Plan: an overall plan, developed before or after bidding, that provides 



structure, schedule, and coordination planning for the commissioning process. 
 



2. Contract Documents: the documents binding on parties 
involved in fue construction of this project (Drawings, 
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Specifications, Change Orders, Amendments, Contracts, 
Commissioning Plan, etc.). 



G. Construction Manager (CM) – a contractor hired by the owner to provide daily oversight of 
construction activities. 



H. Contractor: the general contractor;  see item ‘L’ below 



I. Deferred Tests: Field tests that are performed later, after substantial completion, due to 
partial occupancy, equipment, seasonal requirements, design or oilier site conditions that 
prevent the test from being performed. 



J. Deficiency: a condition in the installation or function of a component, piece of equipment or 
system that is not in compliance with the Contract Documents (that is, does not perform 
properly or is not complying witl1 the design intent). 



K. Design Basis: tl1e basis, rationale, and assumptions for calculations, decisions, schemes, and 
system and assemblies selected to meet the Owner's Project Requirements and to satisfy 
applicable  regulatory  requirements, standards, and guidelines. 



L. Factory Testing: testing of equipment on-site or at the factory by factory personnel with an 
Owner's representative present. 



M. Performance Test (Test): test of the dynamic function and operation of equipment and 
systems using manual (direct observation) or monitoring methods. Testing is the dynamic 
testing of systems and assemblies (rather than just components) as they are being erected to 
conform proper installations, function, integration, terminations, etc. 



N. The CxA develops the test procedures in a sequential written form, coordinates, oversees 
and documents the actual testing, which is usually performed by the Installing Contractor or 
vendor unless independent test agents are specified.   



O. General Contractor (GC): the prime contractor for this project. Generally refers to all the 
GC's subcontractors as well. Also referred to as the contractor, in some contexts. 



P. Indirect Indicators: indicators of a response or condition, such as a reading from a control 
system screen  



Q. Manual Test: using hand-held test instruments, wi th immediate control system readouts 
or direct observation to verify performance (contrasted to analyzing monitored data taken 
over time to make the "observation"). 



R. Monitoring: the recording of parameters to document the trending performance of building 
assemblies 



S. Non-Conformance / Non-Compliance: see "Deficiency." 



T. Owner-Contracted Tests: tests paid for by the Owner outside the General Contractor’s 
contract, which the CxA will oversee. These tests will not be repeated during tests if 
properly documented. 
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U. Owner 's Project Requirements (OPR): written documentation of the functional requirements 
of a facility and the expectations of how the facility will be used and operated. This 
documentation includes project and design goals, budgets, limitations, schedules, owner 
directives, and supporting information. OPRs are addressed to all disciplines necessary to 
properly plan, design, construct, operate, and maintain systems and assemblies. 



V. Performance Criteria: indicators that allow verification that a specific Owner Requirement or 
element in the Design Narrative or Design Basis has been met. 



W. Phased Commissioning: Commissioning that is completed in phases (by floors, for 
example) due to the size of the structure or other scheduling issues, in order minimize the 
total construction time. 



X. Construction Checklist (CK): a list of items to inspect and elementary component tests to 
conduct to verify proper installation of equipment or systems, provided by the CxA to the 
Sub. Construction checklists are primarily Construction checklists augment and are 
combined with the manufacturer's start-up checklist. Even without a commissioning process, 
contractors typically perform some, if not many, of the Construction checklist items a CxA 
will recommend . However, few contractors document in writing the execution of these 
checklist items. Therefore, for most equipment, the contractors execute the checklists on their 
own. The CxA only requires that the procedures be documented in writing, and does not 
witness the majority of construction checklist, except for larger or more critical pieces of 
equipment. 



Y. Project Manager (PM): the contracting and managing authority for AMB Realty over the 
design and/ or construction of the project. 



Z. Sampling: functionally testing only a fraction of the total number of identical or near identical 
pieces of equipment. Refer to Section 01810, Part 3.6, F for details. 



AA. Seasonal Performance Tests: FT that is deferred until the system(s) will experience 
conditions closer to their design conditions. 



BB. Simulated Condition: condition that is created for the purpose of testing the response of a 
system (e.g., applying a hair blower to a space sensor to see the response in a VAV box). 



CC. Simulated Signal: disconnecting a sensor and using a signal generator to send an 
amperage, resistance, or pressure to the transducer and DDC system to simulate a sensor 
value. 



DD. Specifications: the construction Specifications of the Contract Docum ents. 



EE. Start-up: the initial starting or activating of dynamic equipment, including executing 
construction checklists. 



FF. Subs: the subcontractors to the GC who provide and install building components and 
systems. 



GG. Test Procedures: the step-by-step process which must be executed to fulfill the test 
requirem ents. The test procedures are developed by the CxA. 
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HH. Test Requirements : requirements specifying what modes and functions, etc. shall be tested. 
The test requirements are not the detailed test procedures. The test requirements are 
specified in the Contract Documents including Project Drawing T-04 . 



 
II. Trending: monitoring using the building control system. Vendor: supplier of equipment. 



 
JJ. Warranty Period: warranty period for entire project, including equipment components. 



Warranty begins at Substantial Completion, unless otherwise specified and extends for 
at least one year, unless specifically noted otherwise in the Contract Documents and 
accepted submittals. 



1.3 COORDINATION 
 



A. Commissioning Team: The members of the commissioning team consist of the contract 
CxA, the construction representative of the Owner - The Owner's PM, the GC, the A/E, 
the and any other installing subcontractors or suppliers of equipment. Also, if known, 
the Plant Operations building mechanic from JCPS should also be made a member of 
the commissioning team . 



B. Management: The contract CxA is hired by the Owner directly . The CxA directs and 
coordinates the project commissioning activities and reports to the NJSDA and JCPS. 
All team members work together to fulfill their contracted responsibilities and meet the 
objectives of the contract documents.  



C. Scheduling The CxA will work with the PM and GC according to established protocols 
to schedule the commissioning activities. The CxA will provide sufficient notice to the 
PM and GC for scheduling commissioning activities. The GC will integrate all 
commissioning activities into the master schedule. All parties will address scheduling 
problems and make necessary notifications in a timely manner in order to expedite the 
commissioning process . 



D. The CxA will provide an initial schedule of primary commissioning events at the 
commissioning kickoff and scoping meetings. The Commissioning Plan -Construction Phase 
provides a format for this schedule. As construction progresses, more detailed 
schedules are developed by the CxA. The Commissioning Plan also provides a format 
for detailed schedules. 



1.4 COMMISSIONING  PROCESS 
 



A. Commissioning Plan: The Commissioning Plan provided as part of the bid documents, is 
binding on the contractor. The Commissioning Plan provides guidance in the execution of 
the commissioning process. Just after the initial commissioning scoping meeting, the CxA 
will update the plan that is then considered the "final" plan, though it will continue to evolve 
and expand as the project progresses. In the event of any conflict, the Project Specifications 
will take precedence over the Commissioning Plan. 
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B. Commissioning Process: The following narrative provides a brief overview of the typical 
commissioning tasks during construction and the general order in which they occur. 



 
1. Commissioning during construction begins with a scoping 



meeting conducted by the CxA and Contractor where the 
commissioning process is reviewed with the commissioning 
team members. 



2. Additional meetings will be required throughout construction, 
scheduled by the CxA with necessary parties attending to plan, 
scope, coordinate, schedule future activities and resolve 
problems. 



 
3. Equipment documentation is submitted to the CxA during 



normal submittals, including detailed start-up procedures.  
 



4. The Contractor develops start-up plans for review and approval 
by the CxA. 



 
5. The Contractor and appropriate Subs provide their standard 



checklists to the CxA who will use them to develop CK's the 
contractors' will complete prior to testing . 



 
6. In general, the checkout and performance verification 



proceeds from simple to complex, from component level to 
equipment to systems and intersystem levels with CKs being 
completed before testing. 



 
7. The Contractor and Subs, under their own direction, execute and 



document the CKs and perform start-up and initial checkout. The 
CxA documents that the checklists and start-up were completed 
according to the approved plans. This may include the CxA 
witnessing start-up of selected equipment.  



 
8. The CxA together with the A/E representative performs  periodic 



construction observations 
 



 
9. The CxA develops specific equipment and system FT 



procedures. The contractors' and A/E review the procedures 
and provide appropriate comments. 



 
10. The procedures are executed by the Contractor and Subs, 



under the direction of, and documented by the CxA. 
 



11. Items of non-compliance in mater installation or setup are 
corrected at the contractors' expense and the system or 
building's envelop assembly re-tested. Additional retesting 
shall be in accordance with Section 01450 - Quality Control. 



 
12. The CxA reviews the O&M documentation for completeness. 
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13. Commissioning is completed before substantial completion, 
except for final thermographs of the completed roof assembly, 
parapet walls and building enclosures. 



 
14. The CxA reviews the training provided by the Contractor and 



Subs and verifies that it was completed. 
 



15. Deferred testing is conducted, as specified or required . 



1.5 RESPONSIBILITIES 



A. The responsibilities of the non-Contractor parties in the commissioning process are 
summarized in the following articles. It is noted that the services for the PM, Architect, 
mechanical and electrical designers/ engineers, and Commissioning Authority are not 
provided for in this contract. That is, the Contractor is not responsible for providing their 
services. Their responsibilities are listed here simply to help clarify the commissioning 
process. Additional responsibilities of subcontractors to the Contractor are found in other 
sub-sections of 019115 and 019116 



B. The responsibilities of various parties in the commissioning process are provided in this 
section. These responsibilities of the A/E, CxA shown here are not intended to alter their 
contractual responsibilities to the Owner. These responsibilities have been established by 
separate contracts of the said parties with the Owner. Their responsibilities are simply listed 
here to help clarify the commissioning process.  



C. All Parties 
 



1. Follow the Commissioning Plan. 
2. Attend commissioning scoping meeting and additional 



meetings, as necessary. 



D. Architect / Design Engineers (of A/E) - Construction and Acceptance Phase 
 



1. Does not manage the CxA's contract; said contract is 
managed directly by NJSDA 



2. Attends the commissioning kickoff and scoping meetings and 
selected commissioning team meetings. 



3. Perform normal submittal review, construction observation, 
as-built drawing preparation, O&M manual preparation, etc., 
as contracted. 



4. Provide design narrative documentation requested by the 
CxA.  



5. Coordinate resolution of system deficiencies identified 
during commissioning, according to the contract documents. 



6. Prepare and submit record drawings and documentation 
for inclusion in the O&M manuals. Review and approve the 
O&M manuals. 



 
Warranty Period 
1. Coordinate resolution of design non-conformance and design deficiencies 



identified during warranty-period commissioning. 
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E. Mechanical and Electrical Designers/Engineers (of the A/E) - Construction and Acceptance 
Phase 



 
1. Perform normal submittal review, construction observation, 



as-built drawing preparation, etc., as contracted with 
Owner. One site observation should be completed just prior 
to system start-up. 



2. Provide design narrative and sequences documentation 
requested by the CxA. The designers shall assist (along with 
the contractors) in clarifying the operation and control of 
commissioned equipment in areas where the 
Specifications, control drawings or equipment 
documentation is not sufficient for writing detailed testing 
procedures. 



3. Attend commissioning kickoff and scoping meetings and 
other selected commissioning team meetings as contracted 
with the Owner. 



4. Participate in the resolution of system deficiencies identified 
during 



commissioning, according to the contract documents. 
5. Prepare and submit record drawings and documentation 



for inclusion in the O&M manuals. Review and approve the 
O&M manuals. 



6. Provide a presentation at the first training session for the 
Owner's personnel. 



7. Approve the CKs for major pieces of equipment for 
sufficiency prior to their use. 



8. Approve the FT procedure forms for major pieces of 
equipment for suff iciency 



prior to their use. 
 



Warranty Period 
1. Participate in the resolution of non-compliance, non-conformance and design 



deficiencies identified during commissioning during warranty-period commissioning. 
 



F. CxA: The CxA is not responsible for design concept, design criteria, compliance with 
codes, design or general construction scheduling, cost estimating, or construction 
management.  



 
G. The CxA may assist with problem-solving, non-conformance or deficiencies, but ultimately 



that responsibility resides with the GC and the A/E. The primary role of the CxA is to 
develop and coordinate the execution of a testing plan, and document  performance that 
systems are functioning in accordance  with the documented Owner's Project 
Requirements and Performance Criteria in accordance with the Contract Documents. 
The contractors will provide all tools or the use of tools to start, access equipment, 
check-out and functionally test equipment and systems unless otherwise specified. 



H. Construction and Acceptance Phase 
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1. Coordinates and directs the commissioning activities in a 
logical, sequential and efficient manner using consistent 
protocols and forms, centralized documentation, clear and 
regular communications and consultations with all 
necessary parties, frequently updated timelines and 
schedules and technical expertise. 



2. Coordinate the commissioning work and, with the GC and 
A/E, NJSDA, PM, ensure that commissioning activities are 
being scheduled into the master schedule. 



3. Revise, as necessary, Commissioning Plan-Construction 
Phase. 



4. Plan and conduct a commissioning kickoff and scoping 
meetings . 



5. Request and review additional information required to 
perform commissioning tasks, including O&M materials, 
contractor start-up and checkout procedures.  



6. Review normal contractor submittals applicable to systems 
being commissioned concurrent with the A/E reviews for 
compliance with commissioning , 0 & M needs, and 
coordination issues. 



7. Write and distribute prerequisite checklists for 
commissioned equipment. 



8. Perform site visits, as necessary, to observe component 
and system installations. Attend selected planning and job-
site meetings to obtain information on construction 
progress. Review construction meeting minutes for 
revisions/ substitutions relating to the commissioning 
process. Assist in resolving discrepancies. 



9. Coordinate with the project sustainable design or LEED 
coordinator to verify that any sustainable design requirements 
affected by system performance or commissioning are 
addressed. 



10. Document construction checklist completion by reviewing 
completed construction checklists and by selected site 
observation 



11. Coordinate through GC and PM, witness and verify manual 
FTs performed by Installing Contractors. Coordinate re-testing 
as necessary until satisfactory performances achieved. 



12. Maintain a master deficiency and resolution log and a separate 
testing record. Provide the PM and A/E with written progress 
reports and test results with recommended actions. 



13. Review equipment warranties to ensure that the Owner's 
responsibilities are clearly defined. 



14. Oversee and verify the training of the Owner's operating 
personnel. 



15. Compile and maintain a Commissioning Record and Building 
Systems book(s). 



16. Review and verify the preparation of the O&M manuals. 
17. Provide a Final Commissioning Report. 



 



I. Warranty Period 
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1. Coordinate and supervise required seasonal or deferred 
testing and deficiency corrections. 



2. Return to the site at 10 months into the 12-month warranty 
period and review with facility staff the current building 
operation and the condition of outstanding issues related to 
the original and seasonal commissioning. Also interview 
facility staff and identify problems or concerns they have 
operating the building as originally intended. Make 
suggestions for improvements and for recording these 
changes in the O&M manuals. Identify areas that may 
come under warranty or under the original construction 
contract. Assist facility staff in developing reports, 
documents and requests for services to remedy 
outstanding problems. 



3. Optional: Assist in the development of a preventative 
maintenance plan, a detailed operating plan or an energy 
and resource management plan or as- built 
documentation. 



 



J. Owner's Project Manager  (NJSDA) 
 



Construction and Acceptance Phase 
 



1. Facilitate the coordination of the commissioning work by 
the CxA, and with the GC and CxA, ensure that 
commissioning activities are being scheduled into the 
master schedule . 



2. Review and approve the final Commissioning Plan -
Construction Phase. 



3. Attend a commissioning kickoff and scoping meetings and 
other commissioning team meetings . 



4. Perform the normal review of contractors submittals. 
5. Furnish a copy of all construction documents, addenda, 



change orders and approved submittals and shop 
drawings related to commissioned equipment to the CxA. 



6. Review and approve the FT procedures submitted by the 
CxA, prior to testing. 



7. When necessary, observe and witness CK, start-up and 
testing of selected equipment. 



8. Review commissioning progress and deficiency reports. 
9. Coordinate the resolution of non-compliance and design 



deficiencies identified in all phases of commissioning. 
10. Sign-off (final approval) on individual commissioning tests 



as completed and passing. 
11. Assist the GC in coordinating the training of Owner 



personnel. 
12. Manage the contract of the A/E and of the GC. 



 
Warranty Period 



1. Assist the CxA as necessary in the seasonal or deferred testing and 
deficiency corrections required by the Specifications. 
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K. General Contractor; Serves as Building Envelope Contractor 
 



1. Facilitate the coordination of the commissioning work by the 
CxA, and with the Subs and CxA to ensure that commissioning 
activities are being scheduled into the master schedule. 



2. Include the cost of commissioning in the contract price.  
3. Furnish a copy of all construction documents, addenda, 



change orders and approved submittals and shop drawings 
related to commissioned equipment to the CxA. 



4. Furnish a copy of all construction documents, addenda, 
change orders and approved submittals and shop drawings 
related to commissioned equipment to the CxA. 



5. In each purchase order or subcontract written, include 
requirements for submittal data, O&M data, commissioning 
tasks and training. 



6. Ensure that all Subcontractors, suppliers, manufacturers 
execute their commissioning responsibilities according to the 
contract documents and schedule. 



7. A representative shall attend a commissioning scoping 
meeting and other necessary meetings scheduled by the CxA 
to facilitate the commissioning process. 



8. Coordinate the training of Owner personnel. 
9. Prepare O&M manuals, according to the contract documents, 



including clarifying and updating the original sequences of 
operation to as-built conditions. 



 
Warranty; Period 
1. Ensure that Subs execute seasonal or deferred performance testing, wih1essed 



by the CxA, according to the Specifications. 
2. Ensure that Subs correct deficiencies and make necessary adjustments to O&M 



manuals and as-built drawings for applicable issues identified in any seasonal 
testing. 



L. Building Envelop Contractors  
 



Construction and Acceptance Phases 
 



1. Attend a commissioning scoping meeting and other meetings 
necessary to facilitate the commissioning process. 



2. Contractors shall provide the CxA with normal cut sheets and 
shop drawing submittals of commissioned  components and 
composite assemblies. 



3. Provide additional requested documentation, prior to 
completion of mock-up assemblies, to the CxA for finalizing 
testing procedures. 



 
a. Typically this will include detailed manufacturer installation instructions, testing 



laboratory certifications/ reports, maintenance procedures, full details of any 
Owner-contracted tests, full factory testing reports, and full warranty 
information, including all responsibilities of the Owner to keepthe warranty in 
force clearly identified. In addition, the installation materials that are 
actually shipped with the exterior wall components and the actual field 
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checkout sheet forms to be used by the factory or field technicians shall be 
submitted to the CxA. 



b. The CxA may request further documentation necessary for the 
commissioning process. 



c. This data request may be made prior to normal submittals. 
 



4. Provide a copy of the submittals of commissioned building 
envelope components, through normal channels, to the 
CxA for review and comment. O&M data shall be provided 
in accordance with Section 01780. 



5. Contractors shall assist (along with the design 
professionals) in clarifying the installation and operation of 
commissioned assemblies in areas where the 
Specifications or component/ assembly documentation is 
not sufficient for writing detailed testing procedures. 



6. Provide limited assistance to the CxA in preparing the 
specific performance test procedures required. Subs shall 
review test procedures to ensure feasibility, safety and 
material protection during tests. 



7. Develop initial and full checkout plan using manufacturer's 
procedures and the CKs for all commissioned assemblies. 
Submit to CxA for review and approval prior to proceeding 
with installation of building envelope. 



8. During the initial checkout process execute the CKs for all 
components of the exterior wall assembly to be 
commissioned. 



9. Perform and clearly document all completed checkout 
procedures, providing a signed and dated certification copy 
to the CxA. 



10. Conduct testing before installation of insulation and interior 
closure of the wall. Address current A/E punch list items 
before testing. The exterior sections of the building 
envelope assemblies shall be completed with 
discrepancies and problems remedied before testing of the 
exterior wall system or mock-up assemblies. 



11. Exterior Wall Contractors will provide installation foreman 
to witness execution of the FTs conducted on the mock-up 
assemblies to resolve installation issues and establish 
future installation practices necessary to correct 
deficiencies observed prior to commencing with installation 
of the exterior wall systems. Exterior Wall Contractors will 
ensure that the installation foremen are available and 
present during the agreed upon schedules and for 
sufficient duration to complete the necessary tests, 
adjustments and problem solving. 



12. Provide access to scaffolding, man-lifts, or other mechanical 
conveyances used by the exterior wall contractors to 
perform their work during performance testing under the 
direction of the CxA. If subcontractor's schedule does not 
allow use of mechanical conveyances for commission 
activities, the GC will provide the necessary equipment for 
access required for commissioning. 
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13. Correct deficiencies as interpreted by the CxA, GC, PM and 
A/E and retest as required. 



14. Prepare O&M manuals according to the Contract 
Documents, including clarifying and updating the as-built 
conditions. 



15. Prepare redline as-built drawings for all drawings and final 
as-built drawings. 



16. Provide training of the Owner's operating personnel as 
specified. 



17. Coordinate with system manufacturers to determine 
specific requirements to maintain the validity of the 
warranty. 



18. Prepare a preliminary schedule for exterior wall assemblies 
testing for use by the CxA. Update the schedule as 
appropriate. 



19. Notify the GC and CxA when exterior wall assemblies 
testing are ready to occur. Be responsible to notify the GC 
and CxA, ahead of time, when commissioning activities not 
yet performed or not yet scheduled will delay construction. 
Take an active roll in seeing that commissioning processes 
are executed and that the CxA has the scheduling 
information needed to efficiently execute the commissioning 
process. 



1.6 SYSTEMS TO BE COMMISSIONED 
 



A. The primary exterior building enclosure envelope components, assemblies, systems to be 
commissioned in this project are identified in Specification Section 019116; Part 3. 



1.7 SUBMITTALS 



A. The Contractor shall provide the Commissioning Authority with information required to 
facilitate the commissioning process from a written request. These requests may be 
integrated into the normal submittal process. At minimum, the request will include the 
normal submittals and shop drawings, the manufacturer' s printed installation and detailed 
start-up procedures , full sequences of operation, O&M data, and performance data, any 
performance test procedures , control drawings and detail s of owner contracted tests. In 
addition, the installation and checkout materials that are actually shipped inside the 
equipment and the actual field checkout sheet forms to be used by the factory or field 
technicians shall be submitted to the Commissioning Authority. This documentation will be 
required prior to the normal O&M manual submittals. All documentation requested by the 
Commissioning Authority shall be obtained and included by the contractor later in the O&M 
manuals . 



 



B. The Commissioning authority will review and approve submittals related to the 
commissioned equipment for conformance to the Contract Document s as it relates to the 
commissioning process, to the performance of the equipment, adequacy for developing test 
procedure s and for O&M issues. This review is intended primarily to aid in the 
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development of testing procedures and only secondarily to verify compliance with 
equipment specification s. The Commissioning  authority will provide in their review items 
unclear, missing, or areas that are not in conformance with Contract Documents. 



C. The Contractor and Architect  shall provide additional design narrative  infonnation 
requested by the Commi ssioning Authority , depending on the completeness of the Design 
Record documentation  and sequences provided  with the Specifications. 



D. These submittals to the CxA do not constitute compliance for O&M manual documentation. 
The O&M manual s are the responsibility of the contractor , thou gh the CxA will review and 
verify their content. 



1.8 QUALITY ASSUR ANCE 



A. Test Equipment. 
1. All  standard  testing equipment required  for the Contractor to 



perform  installation , start- up and initial checkout and required 
performance testing shall be provided by the Contractor. 



2. Special equipment , tools and instruments, only available from 
vendor , specific to a piece of equipment, required for testing 
equipment according to the Contract Document s shall be 
included in the base bid price to the Contractor and left on 
site, except for stand-alone datalogging equipment that may 
be used by the Commis sioning Authority . 



PART 2 - PRODUCTS 
 



2.1 PRODUCTS 
 



NOT USED 
 



PART 3 - EXECUTION 



3.1 MEETINGS 
 



A. Kick-off Meeting. Will be scheduled within 15 calendar days of the execution of contract 
between Owner and Contractor.   The Commissioning Authority will schedule, plan and 
conduct a commissioning kick-off meeting with the A/E, General Contractor, Owner's 
representative, JCPS representative including the facility operator (if known). The 
commissioning plan, the overall commissioning process and general responsibilities of 
each team member, reporting and communication protocols and next steps will be 
discussed. Meeting minutes will be distributed to all parties by the Commissioning 
Authority. 



B. Scoping Meeting: Will be conducted within 30 calendar days of the kick off meeting;  the 
CxA will schedule, plan and conduct a commissioning scoping meeting with the entire 
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commissioning  team in attendance, One week prior to this meeting an updated 
commissioning plan will be distributed to all members for their review. Meeting minutes 
will be distributed to all parties by the CxA within 2 weeks after the meeting. Information 
gathered from this meeting will allow the CxA to revise the Commissioning Plan to its 
"final" version, which will also be distributed to all parties. 



C. Miscellaneous Meetings: Other meetings will be planned and conducted by the CxA as 
construction progresses. These meetings will cover coordination, deficiency resolution 
and planning issues with particular Subs. The CxA will plan these meetings and will 
minimize unnecessary time being spent by Subs. 



3.2 CONSTRUCTION CHECKLISTS, START-UP, AND INITIAL CHECKOUT  



A. The following procedures apply to all equipment and assemblies to be commissioned. 



B. Static Elements. Systems or assemblies that are static in nature (not dynamic like 
mechanical or electrical systems) such as windows, envelope or roofs) may have very 
simplified construction checklists for installation and have no start-up requirements. 



C. Construction Checklists. The Commissioning Authority develops new or adapts 
existing representative construction checklists and procedures for commissioned 
equipment and assemblies.  



D. Start-up and Initial Checkout Plan. The Contractor develops installation, start-up and 
initial checkout plans for equipment and assemblies with assistance from the 
Commissioning Authority. The primary role of the Commissioning Authority in this 
process is to ensure that there is written documentation that each of the manufacturer-
recommended procedures have been completed and that the systems are ready for 
testing. 



 
1. The start-up and initial checkout plan consists of: 



 
a. The manufacturer's installation instructions. 
b. The vendor's field checkout and start-up sheets. 
c. The construction checklists provided by the Commissioning Authority. 



 
2. Manufacturer's Installation Instruction consist of the 



manufacturer's detailed start-up and checkout procedures 
copied from the O&M manual or shipped with the 
equipment. Each individual instructional procedure in 
these documents without a checkbox will have a line or box 
added in the margin for initialing when completed. 



 
3. Construction Checklists consist of procedures and checks 



to ensure systems and assemblies are ready for operation 
and are provided by the Commissioning Authority to the 
Contractor. The Contractor determines which trade is 
responsible for executing and documenting each of the line 
item tasks in the checklists and notes that trade on the 
checklist form. 
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4. The Contractor compiles the full installation, start-up and 
initial checkout plan and provides a signature block at the 
beginning of the plan covering the entire plan execution. 



5. At the Commissioning Authority's request, for complex 
systems or assemblies, the Contractor shall develop a 
custom narrative description of the proposed start-up or 
concealment process taking into account interactions and 
impacts on other systems, construction coordination and 
scheduling, indoor air quality, system cleanliness, 
equipment warranty, etc. 



6. The Contractor submits the full plan to the Commissioning 
Authority for review and approval. The Construction 
Manager may also review selected start-up plans. 



E. Execution of Construction Checklists and Start-up. 
1. Each piece of equipment or assembly being commissioned 



receives full  construction checkout by the Contractor 
following the approved plan and forms. No sampling 
strategies are used . Only individuals that have direct 
knowledge and witnessed that a line item task on the 
construction checklist was actually performed shall initial or 
check that item off. It is not acceptable for non-witnessing 
supervisors to fill out the forms . 



 
2. The Commissioning Authority shall observe installation, 



start-up and checkout of selected systems and assemblies. 
Procedures on the plans and checklists will be spot-
checked by the Commissioning Authority prior to testing. 



3. The Contractor, subcontractors and vendors shall provide 
the Commissioning Authority with a signed and dated copy 
of the completed construction checklists and installation 
and start-up documentation. The Contractor shall clearly 
note any items that have not been completed and the plan 
for their completion. 



4. The Construction Checklist and other procedures from the 
plan for a given system or assembly must be successfully 
completed prior to formal performance testing of the 
equipment. 



5. The Commissioning Authority reviews the documentation 
and identifies incomplete areas. 



6. The Contractor shall correct all areas that are deficient or 
incomplete in the checklists in a timely manner 



 



3.3 TESTING 



A. This sub-section applies to all commissioning testing for all divisions. 



B. The Contractor shall be responsible to fully test all systems and assemblies according 
to the specifications and project drawings. The Commissioning Authority will help 
coordinate, witness and document the testing. The Contractor shall execute the tests. 
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C. Testing Requirements. The testing requirements for Building Envelope are defined on 
Drawing T-04 as well as within the project specifications. 



D. Objectives and Scope. 
1. The objective of performance testing is to demonstrate that 



each component, assembly, system, transition, etc. is 
performing as intended by the design intent for a leak-proof, 
water-tight, weather-proof, with controlled air infiltration rates 
according to the  Contract Documents. For dynamic 
systems, testing facilitates bringing the systems from a 
state of initial operation to full dynamic operation.  For static 
elements, testing verifies the performance of the assembly 
in its installed state under conditions specified in the testing 
requirements. Additionally, during the testing process, 
areas of deficient performance are identified and corrected. 



 



E. Development of Performance Test Procedures. The Commissioning Authority obtains 
needed documentation: equipment specifications, testing requirements, O&M 
manuals, start-up and initial start-up instructions, sequences of operation, and 
mechanical , electrical and control drawings and writes detailed step-by-step testing 
procedures to comply with the testing requirements. Prior to execution, the 
Commissioning Authority will provide a copy of the test procedures to the Contractor 
who shall review the tests for feasibility, safety, equipment and warranty protection. 



 
F. Test Procedure Format. The test procedure forms to be developed by the Contractor 



shall include (but not be limited to) the following information: 
 



1. System and equipment or component name(s) 
2. Equipment location and ID number 
3. Date 
4. Project name 
5. Participating  parties 
6. A copy of the specification section or ASTM testing protocol 



describing the test requirements 
7. A copy of the specific sequence of operations or other specified 



parameters being verified 
8. Formula s used in any calculations 
9. Required pre-test field measurements 
10. Instruction s for setting up the test. 
11. Special cautions, alarm limits, etc. 
12. Specific step-by-step procedures to execute the test, in a clear, 



sequential and repeatable format 
13. Acceptance criteria of proper performance with a Yes/ No check 



box to allow for clearly marking whether or not proper 
performance of each part of the test was achieved. 



14. A section for comments 
15. Signatures and date block for the Commissioning Authority 



 



G. Performance Test Methods. 
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1. Testing and verification shall  fol low stipulated ASTM 
standards and protocols for appropriate material, 
assembly, system performance evaluation.  



H. Problem Solving. The burden of problem solving is on the Contractor and the Architect, 
though the Commissioning Authority may recommend solutions to problems found . 



3.4 NON-CONFORMANCE AND APPROVAL OF TESTS 



A. Non-Conformance. 
 



1. The Commissioning Authority will record the resu lts of the 
tests and trend logs or monitoring on the procedure or test 
form. All deficiencies or non-conformance issues shall be 
recorded on a master Issues Log kept by the 
Commissioning Authority and reported directly to the 
Contracting Officer within two days of occurrence or sooner 
when scheduling and coordination require it. The 
Contracting Officer and Contractor, in consultation with the 
Architect when necessary, will determine the responsible 
party and a suitable plan for resolution. The Commissioning 
Authority is notified of the resolution and documents it in 
the Issues Log. 



 
2. The Commissioning Authority is notified when the issue 



has been resolved and reschedules the test and the test is 
repeated. 



 
3. Corrections of minor issues identified may be made during 



the tests at the discretion of the Commissioning Authority 
and with the issue and resolution documented in the 
Issues Log. 



 
4. Every effort will be made to expedite the testing process 



and minimize unnecessary delays, while not compromising 
the integrity of the procedures.  However, the 
Commissioning Authority will not be pressured into 
overlooking deficient work or loosening acceptance criteria 
to satisfy scheduling or cost issues, unless there is an 
overriding reason to do so at the request of the Contracting 
Officer. 



 
5. Cost of Retesting: 



a. For a deficiency identified, not related to any construction checklist or start-up fault, 
the following shall apply: The Commissioning Authority and NJSDA will direct the 
retesting of the equipment once at no "charge" to the Contractor for their time. 
However, the Commissioning Authority's and A/E’s time for a second retest will be 
charged to the Contractor. 
 



b. The time and costs for the Commissioning Authority and GC to direct any retesting 
required because a specific construction checklist or start- up test item, reported to 











NJ Schools Development Authority 
New Public School #20 JE-0010-C01 



Revision #4 - June 20, 2013 
 
 



COMMISSIONING PROCESS   01 91 15 - 20 
February 6, 2013 
DCA Submission 



 
 



have been successfully completed, but determined during testing to be faulty, will 
be charged to the Contractor. 



 
6. The Contractor shall respond in writing to the 



Commissioning Authority and PM at least as often as 
commissioning meetings are being scheduled concerning 
the status of each outstanding issue identified during 
commissioning.  Discussion shall cover explanations of any 
disagreements and proposals for their resolution. 



 
7. Any required retesting by the Contractor shall not be 



considered a justified reason for a claim of delay or for a 
time extension by the Contractor. 



B. Failure Due to Perform Defects.  A n y building products, components, systems, 
assemblies or equipment fail to perform in accordance with the Contract 
Documents, referenced standards, (mechanically or substantively) due to any cause 
including manufacturing defects, installation failures, failure to coordinate and integrate 
the installation of building envelope components, not allowing it to meet its submitted 
performance specification, shall be cause for deliberate removal, replacement and/or 
reinstallation of building assemblies at no additional costs to the Owner. 



C. Approval and Acceptance. The Contractor  notes each satisfactorily demonstrated 
function on the test form. However, formal approval of an entire test form is not 
normally given. Approval or acceptance of a system is indicated after all testing and 
monitoring is complete and there are no outstanding issues for that equipment or 
assembly in the Commissioning Authority's Issues Log. 



3.5 DEFERRED TESTING 



A. Unforeseen Deferred Tests. If any check or test cannot be completed due to the 
building structure, required occupancy condition or other deficiency, execution of 
checklists and testing may be delayed upon approval of the NJSDA Owner’s 
Representative. 



B. Seasonal Testing. During the warranty period , seasonal testing (tests delayed until 
weather conditions are closer to the system's design) specified in the testing 
requirements shall be completed as part of this contract. The Commissioning Authority 
shall coordinate this activity. Tests will be executed, documen ted and deficiencies 
corrected by the Contractor, with facilities staff and the Commissioning Authority 
witnessing. The Contractor shall mak e needed final adjustments to the O&M manuals 
and as-builts due to the testing results. 



C. Scheduled Deferred Tests. Specific tests such as thermography of the electrical 
distribution system are less meaningful in an unoccupied or partially occupied building. 
As such tests requiring occupancy loads will be scheduled in accordance to meeting 
desired occupancy conditions. 



3.6 DOCUMENTATION 
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A. Commissioning Plan. The Commissioning Plan is defined in this section and follows 
the process outlined in the specifications. The Commissioning Authority develops and 
updates the commissioning plan as construction progresses. The Specifications will 
take precedence over the Commissioning Plan . 



B. Schedule. The PM and Contractor work with the Commissioning Authority using 
established protocols to schedule the commissioning activities. The PM and Contractor 
shall integrate all commissioning activities into the master schedule. All parties will 
address scheduling problems and make necessary notifications in a timely manner in 
order to expedite the commissioning process. 



C. As construction progresses, more detailed commissioning schedules shall be 
developed. The Contractor shall provide a minimum of two weeks notice prior to the 
date of testing to the GC and Commissioning Authority. In addition, the Commissioning 
Authority and GC shall be notified 36 hours in advance when tests are canceled or 
rescheduled . The Contractor shall reimburse Commissioning Authority for labor and 
travel costs for a test that has either been canceled or rescheduled with out required 
notice. The Contractor shall also reimburse the Contracting Officer and Commissioning 
Authority for costs when a scheduled test cannot be completed due to failure of the 
Contractor to properly prepare for the test, including but not limited to: 



 
1. Failure to schedule the test with all parties required to 



perform tl1e test or with regulatory authorities required to 
witness the test. 



2. Failure to complete pre-start or start-up procedures or 
other work required as a prerequisite for execution of tl1e 
test. 



3. Failure to have in place test equipment, support 
equipment, instrumentation, permits, or other ancillary 
equipment or systems required for successful execution of 
the test. 



D. Reporting and Documentation by the Commissioning Autl1ority 
 



1. The Commissioning Authority will provide regular reports of 
all issues and progress directly to the PM with increasing 
frequency as construction and commissioning progresses. 
Issues that are in the schedule critical path or which 
significantly affect budget or building performance will be 
reported within 2 days of identification. 



2. The Commissioning Authority will communicate with all 
members of the commissioning team, keeping them 
apprised of commissioning progress and scheduling 
changes through memos, progress reports, etc. 



3. The Commissioning Authority shall witness and document 
the results of all performance tests using the specific 
procedural forms developed for that purpose. The 
Commissioning Authority will include the filled out forms in the 
Commissioning Record. 



4. Systems Manual. A Systems Manual will be compiled by the 
Commissioning Authority. See details below. 
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5. Commissioning Record. The Commissioning Authority is 
responsible to compile, organize and index commissioning 
data by equipment and assembly into labeled, indexed and 
tabbed, three-ring binders and deliver it to the PM, to be 
included with the O&M manuals. Three copies of the manuals 
will be provided. The record will contain for all systems and 
assemblies together: the Summary Report, Issues Log, 
Commissioning Plan, progress reports, submittal reviews, 
construction observation reports, O&M manual reviews, 
summary training record, testing schedule. Then for each 
system or assembly: the sequence of operation, construction 
checklist, start-up report, functional and regulatory test and 
inspection records, training record. And finally, the indexed 
and fully labeled trend log analysis of all systems 



6. Summary Report. The summary commissioning report shall 
include an executive summary, list of participants and roles, 
brief building description, overview of commissioning and 
testing scope and a general description of testing and 
verification methods . For each piece of commissioned 
equipment or assembly, the report should contain the 
disposition of the Commissioning Authority regarding the 
adequacy of the equipment, documentation and training 
meeting the contract documents in the following areas: 1) 
Meeting the equipment specifications, 2) Installation , 3, 
Functional performance and efficiency, 4) Equipment O&M 
manual documentation, and 5) Operator training. All 
outstanding non-compliance items shall be specifically listed. 
Recommendations for improvement to equipment or 
operations, future actions, commissioning process changes, 
etc. shall also be listed. Each non-compliance issue shall be 
referenced to the specific test, inspection, trend log, etc. where 
the deficiency is documented. The performance and efficiency 
section for each piece of equipment shall include a brief 
description of the verification method used (manual testing, 
BAS trend logs, data loggers, etc.) and include observations 
and conclusions from the testing. 



E. Systems Manual. The Commissioning Authority (CxA) will compile a Systems Manual. The 
following components of the manual are organized and indexed by system into one 
compilation. The responsibi lity of the Contractor and other parties in the System Manual 
development are given in brackets. 



1. Design Record. The Design Record for each system or 
assembly included 



       



in the Systems Manual, consists of: 
a. Owner Requirements and Objectives [by Owner] 
b. Design Basis [by Architect] 
c. Design Narrative  [by Architect] 
d. Performance Metrics, if developed [by CxA, if in scope] 



2. Complete as-built control drawings [by Contractor] 
3. A description of and rationale for all energy saving features 



and strategies with operating instructions and caveats 
about their function and maintenance relative to energy 
use. [by Designer] 
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4. Guidelines for establishing and tracking benchmarks for 
whole building energy use and primary plant equipment 
efficiencies. [by CxA 



5. Guidelines for ensuring that future renovations and 
equipment upgrades won't result in decreased energy 
efficiency and maintaining the final design intent [by CxA] 



6. A list of diagnostic tools, with a description of their use, that 
will assist facility staff in operating equipment more 
efficiently. [by CxA] 



7. Systems to be included in the Systems Manual are: all the 
systems listed in this section as being commissioned. 



8. The units used in the manual will be English with 
parenthetical reference to metric according to details given 
in this section. 



F. O&M Documentation Review. Prior to substantial completion, the Commissioning 
Authority shall review the O&M manuals, documentation and redline as-builts for 
systems that were commissioned to verify compliance with the Specifications. The 
Commissioning Authority will communicate deficiencies in the manuals to the 
Construction Manager, Contracting Officer or the Architect, as requested. Upon a 
successful review of the corrections, the Commissioning Authority recommends 
approval and acceptance of these sections of the O&M manuals.  



G. The Commissioning Authority also reviews each equipment warranty and verifies that 
all requirements to keep the warranty valid are clearly stated. This work does not 
supersede the Architect's review of the O&M manuals according to their contract. 



 
 
END  OF  SECTION  01 91 15 








			PART 1 -  GENERAL


			1.1 Commissioning: Commissioning is a systematic process of ensuring that all building systems perform interactively according to the Owner's Project Requirements and Performance Criteria. This is achieved by beginning in the design phase and document...


			A. Commissioning during the construction phase is intended to achieve the following specific objectives according to the Contract Documents:


			1. Verify that applicable equipment and systems are installed according to the manufacturer's recommendations and to industry accepted minimum standards and that they receive adequate operational checkout by installing contractors.


			2. Verify and document proper performance of equipment and systems.


			3. Verify that O&M documentation left on site is complete.


			4. Verify that the Owner's operating personnel are adequately trained.





			B. The commissioning process does not take away from or reduce the responsibility of the system designers or installing contractors to provide a finished and fully functioning product.


			C. The required building exterior envelope enclosure commissioning protocol for this project shall follow and implement the NIBS (National Institute of Building Sciences) Guideline 3 – 2012 documentation “Building Enclosure Commissioning Process” (BEC...


			D. Abbreviations: The following are common abbreviations used in the Specifications and in the Commissioning Plan.


			E. Related Sections: Specific commissioning requirements will apply and or given for the following sections of these Specifications.     All of the following sections apply to the work of this section.


			1. Section SC - Supplementary Conditions


			2. Section 01100 - Coordination


			3. Section 01220 - Project Meetings


			4. Section 01300 -    Submittals


			5. Section 01310 – Schedules and Reports


			6. Section 01410 – Testing Laboratory Service


			7. Section 01700 -   Contract Closeout


			8. Section 01820 – Operating & Maintenance Data


			9. Section 014500 – Quality Requirements


			10. Section 019115 - Commissioning Requirements


			11. Section 019116 – Building Exterior Enclosure Commissioning


			12. Section 033300 - Cast-in-Place Concrete


			13. Section 034500 -  Precast Architectural Concrete


			14. Section 042000 – Unit Masonry


			15. Section 071113 - Bituminous Dampproofing


			16. Section 071700 - Bentonite Waterproofing


			17. Section 072100 - Thermal Insulation


			18. Section 072200 - Roof Insulation


			19. Section 072726 - Fluid-Applied Membrane Air Barriers


			20. Section 074113 - Standing Seam Metal Roof Panels


			21. Section 075220 - Modified Bituminous Membrane Roofing


			22. Section 072600 – Sheet Metal Flashing and Trim


			23. Section 079200 - Joint Sealants


			24. Section 081113 - Hollow Metal Doors and Frames


			25. Section 081743 - FRP Flush Doors


			26. Section 084113 -  Aluminum-Framed Entrances and Storefronts


			27. Section 084523 – Fiberglass-Sandwich-Panel assemblies


			28. Section 085113 - Aluminum Windows


			29. Section 088000 – Glazing


			30. Section 092900 – Gypsum Board





			F. The purpose of this section is to specify responsibilities in the commissioning process.


			G. Exterior envelope components, products, assemblies to be commissioned are listed within this specification section under Part 3 requirements


			H. Commissioning requires the participation of the project team as defined in


			I. Section 1810, Part 1.03 to ensure that all systems are operating in a manner consistent with the Contract Documents.


			J. The general commissioning requirements and coordination are detailed in ASHRAE Guideline 0-2005 and within Specification Section 019115. The project team shall be familiar with both documents and the Commissioning Plan issued by the CxA and shall e...





			1.2 DEFINITIONS


			A. Acceptance Phase: phase of construction after start-up and initial checkout when performance tests, O&M documentation review and training occurs.


			B. Approval: acceptance that a piece of equipment or system has been properly installed and is functioning in the tested modes according to the contract documents.


			C. Architect I Engineer (A/E): the prime consultant (architect) and sub-consultants who comprise the design team, generally the HVAC mechanical designer/ engineer and the electrical designer/ engineer.


			D. Building Enclosure Commissioning Authority (BECxA): independent entity designated by the team to formally document the project-specific Building Enclosure Commissioning.  This entity should be trained, experienced and knowledgeable in the process o...


			E. Building Enclosure Specialist (BES): This person or party is deemed an “expert” in the building enclosure systems anticipated to be used on the proposed building and possesses the experience and technical qualifications to design, critique, validat...


			F. Commissioning Authority (CxA):  independent A/E team members who direct and coordinate the day-to-day commissioning activities. The CxA does not take an oversight role like the PM. The CxA shall report directly to the Owners Representative.


			1. Commissioning Plan: an overall plan, developed before or after bidding, that provides structure, schedule, and coordination planning for the commissioning process.


			2. Contract Documents: the documents binding on parties involved in fue construction of this project (Drawings, Specifications, Change Orders, Amendments, Contracts, Commissioning Plan, etc.).





			G. Construction Manager (CM) – a contractor hired by the owner to provide daily oversight of construction activities.


			H. Contractor: the general contractor;  see item ‘L’ below


			I. Deferred Tests: Field tests that are performed later, after substantial completion, due to partial occupancy, equipment, seasonal requirements, design or oilier site conditions that prevent the test from being performed.


			J. Deficiency: a condition in the installation or function of a component, piece of equipment or system that is not in compliance with the Contract Documents (that is, does not perform properly or is not complying witl1 the design intent).


			K. Design Basis: tl1e basis, rationale, and assumptions for calculations, decisions, schemes, and system and assemblies selected to meet the Owner's Project Requirements and to satisfy applicable  regulatory  requirements, standards, and guidelines.


			L. Factory Testing: testing of equipment on-site or at the factory by factory personnel with an Owner's representative present.


			M. Performance Test (Test): test of the dynamic function and operation of equipment and systems using manual (direct observation) or monitoring methods. Testing is the dynamic testing of systems and assemblies (rather than just components) as they are...


			N. The CxA develops the test procedures in a sequential written form, coordinates, oversees and documents the actual testing, which is usually performed by the Installing Contractor or vendor unless independent test agents are specified.


			O. General Contractor (GC): the prime contractor for this project. Generally refers to all the GC's subcontractors as well. Also referred to as the contractor, in some contexts.


			P. Indirect Indicators: indicators of a response or condition, such as a reading from a control system screen


			Q. Manual Test: using hand-held test instruments, with immediate control system readouts or direct observation to verify performance (contrasted to analyzing monitored data taken over time to make the "observation").


			R. Monitoring: the recording of parameters to document the trending performance of building assemblies


			S. Non-Conformance / Non-Compliance: see "Deficiency."


			T. Owner-Contracted Tests: tests paid for by the Owner outside the General Contractor’s contract, which the CxA will oversee. These tests will not be repeated during tests if properly documented.


			U. Owner 's Project Requirements (OPR): written documentation of the functional requirements of a facility and the expectations of how the facility will be used and operated. This documentation includes project and design goals, budgets, limitations, ...


			V. Performance Criteria: indicators that allow verification that a specific Owner Requirement or element in the Design Narrative or Design Basis has been met.


			W. Phased Commissioning: Commissioning that is completed in phases (by floors, for example) due to the size of the structure or other scheduling issues, in order minimize the total construction time.


			X. Construction Checklist (CK): a list of items to inspect and elementary component tests to conduct to verify proper installation of equipment or systems, provided by the CxA to the Sub. Construction checklists are primarily Construction checklists a...


			Y. Project Manager (PM): the contracting and managing authority for AMB Realty over the design and/ or construction of the project.


			Z. Sampling: functionally testing only a fraction of the total number of identical or near identical pieces of equipment. Refer to Section 01810, Part 3.6, F for details.


			AA. Seasonal Performance Tests: FT that is deferred until the system(s) will experience conditions closer to their design conditions.


			BB. Simulated Condition: condition that is created for the purpose of testing the response of a system (e.g., applying a hair blower to a space sensor to see the response in a VAV box).


			CC. Simulated Signal: disconnecting a sensor and using a signal generator to send an amperage, resistance, or pressure to the transducer and DDC system to simulate a sensor value.


			DD. Specifications: the construction Specifications of the Contract Docum ents.


			EE. Start-up: the initial starting or activating of dynamic equipment, including executing construction checklists.


			FF. Subs: the subcontractors to the GC who provide and install building components and systems.


			GG. Test Procedures: the step-by-step process which must be executed to fulfill the test requirem ents. The test procedures are developed by the CxA.


			HH. Test Requirements : requirements specifying what modes and functions, etc. shall be tested. The test requirements are not the detailed test procedures. The test requirements are specified in the Contract Documents including Project Drawing T-04 .


			II. Trending: monitoring using the building control system. Vendor: supplier of equipment.


			JJ. Warranty Period: warranty period for entire project, including equipment components. Warranty begins at Substantial Completion, unless otherwise specified and extends for at least one year, unless specifically noted otherwise in the Contract Docum...





			1.3 COORDINATION


			A. Commissioning Team: The members of the commissioning team consist of the contract CxA, the construction representative of the Owner - The Owner's PM, the GC, the A/E, the and any other installing subcontractors or suppliers of equipment. Also, if k...


			B. Management: The contract CxA is hired by the Owner directly . The CxA directs and coordinates the project commissioning activities and reports to the NJSDA and JCPS. All team members work together to fulfill their contracted responsibilities and me...


			C. Scheduling The CxA will work with the PM and GC according to established protocols to schedule the commissioning activities. The CxA will provide sufficient notice to the PM and GC for scheduling commissioning activities. The GC will integrate all ...


			D. The CxA will provide an initial schedule of primary commissioning events at the commissioning kickoff and scoping meetings. The Commissioning Plan -Construction Phase provides a format for this schedule. As construction progresses, more detailed sc...





			1.4 COMMISSIONING  PROCESS


			A. Commissioning Plan: The Commissioning Plan provided as part of the bid documents, is binding on the contractor. The Commissioning Plan provides guidance in the execution of the commissioning process. Just after the initial commissioning scoping mee...


			B. Commissioning Process: The following narrative provides a brief overview of the typical commissioning tasks during construction and the general order in which they occur.


			1. Commissioning during construction begins with a scoping meeting conducted by the CxA and Contractor where the commissioning process is reviewed with the commissioning team members.


			2. Additional meetings will be required throughout construction, scheduled by the CxA with necessary parties attending to plan, scope, coordinate, schedule future activities and resolve problems.


			3. Equipment documentation is submitted to the CxA during normal submittals, including detailed start-up procedures.


			4. The Contractor develops start-up plans for review and approval by the CxA.


			5. The Contractor and appropriate Subs provide their standard checklists to the CxA who will use them to develop CK's the contractors' will complete prior to testing .


			6. In general, the checkout and performance verification proceeds from simple to complex, from component level to equipment to systems and intersystem levels with CKs being completed before testing.


			7. The Contractor and Subs, under their own direction, execute and document the CKs and perform start-up and initial checkout. The CxA documents that the checklists and start-up were completed according to the approved plans. This may include the CxA ...


			8. The CxA together with the A/E representative performs  periodic construction observations


			9. The CxA develops specific equipment and system FT procedures. The contractors' and A/E review the procedures and provide appropriate comments.


			10. The procedures are executed by the Contractor and Subs, under the direction of, and documented by the CxA.


			11. Items of non-compliance in mater installation or setup are corrected at the contractors' expense and the system or building's envelop assembly re-tested. Additional retesting shall be in accordance with Section 01450 - Quality Control.


			12. The CxA reviews the O&M documentation for completeness.


			13. Commissioning is completed before substantial completion, except for final thermographs of the completed roof assembly, parapet walls and building enclosures.


			14. The CxA reviews the training provided by the Contractor and Subs and verifies that it was completed.


			15. Deferred testing is conducted, as specified or required .








			1.5 RESPONSIBILITIES


			A. The responsibilities of the non-Contractor parties in the commissioning process are summarized in the following articles. It is noted that the services for the PM, Architect, mechanical and electrical designers/ engineers, and Commissioning Authori...


			B. The responsibilities of various parties in the commissioning process are provided in this section. These responsibilities of the A/E, CxA shown here are not intended to alter their contractual responsibilities to the Owner. These responsibilities h...


			C. All Parties


			1. Follow the Commissioning Plan.


			2. Attend commissioning scoping meeting and additional meetings, as necessary.





			D. Architect / Design Engineers (of A/E) - Construction and Acceptance Phase


			1. Does not manage the CxA's contract; said contract is managed directly by NJSDA


			2. Attends the commissioning kickoff and scoping meetings and selected commissioning team meetings.


			3. Perform normal submittal review, construction observation, as-built drawing preparation, O&M manual preparation, etc., as contracted.


			4. Provide design narrative documentation requested by the CxA.


			5. Coordinate resolution of system deficiencies identified during commissioning, according to the contract documents.


			6. Prepare and submit record drawings and documentation for inclusion in the O&M manuals. Review and approve the O&M manuals.





			E. Mechanical and Electrical Designers/Engineers (of the A/E) - Construction and Acceptance Phase


			1. Perform normal submittal review, construction observation, as-built drawing preparation, etc., as contracted with Owner. One site observation should be completed just prior to system start-up.


			2. Provide design narrative and sequences documentation requested by the CxA. The designers shall assist (along with the contractors) in clarifying the operation and control of commissioned equipment in areas where the Specifications, control drawings...


			3. Attend commissioning kickoff and scoping meetings and other selected commissioning team meetings as contracted with the Owner.


			4. Participate in the resolution of system deficiencies identified during


			commissioning, according to the contract documents.


			5. Prepare and submit record drawings and documentation for inclusion in the O&M manuals. Review and approve the O&M manuals.


			6. Provide a presentation at the first training session for the Owner's personnel.


			7. Approve the CKs for major pieces of equipment for sufficiency prior to their use.


			8. Approve the FT procedure forms for major pieces of equipment for suff iciency


			prior to their use.





			Warranty Period


			F. CxA: The CxA is not responsible for design concept, design criteria, compliance with codes, design or general construction scheduling, cost estimating, or construction management.


			G. The CxA may assist with problem-solving, non-conformance or deficiencies, but ultimately that responsibility resides with the GC and the A/E. The primary role of the CxA is to develop and coordinate the execution of a testing plan, and document  pe...


			H. Construction and Acceptance Phase


			1. Coordinates and directs the commissioning activities in a logical, sequential and efficient manner using consistent protocols and forms, centralized documentation, clear and regular communications and consultations with all necessary parties, frequ...


			2. Coordinate the commissioning work and, with the GC and A/E, NJSDA, PM, ensure that commissioning activities are being scheduled into the master schedule.


			3. Revise, as necessary, Commissioning Plan-Construction Phase.


			4. Plan and conduct a commissioning kickoff and scoping meetings .


			5. Request and review additional information required to perform commissioning tasks, including O&M materials, contractor start-up and checkout procedures.


			6. Review normal contractor submittals applicable to systems being commissioned concurrent with the A/E reviews for compliance with commissioning , 0 & M needs, and coordination issues.


			7. Write and distribute prerequisite checklists for commissioned equipment.


			8. Perform site visits, as necessary, to observe component and system installations. Attend selected planning and job-site meetings to obtain information on construction progress. Review construction meeting minutes for revisions/ substitutions relati...


			9. Coordinate with the project sustainable design or LEED coordinator to verify that any sustainable design requirements affected by system performance or commissioning are addressed.


			10. Document construction checklist completion by reviewing completed construction checklists and by selected site observation


			11. Coordinate through GC and PM, witness and verify manual FTs performed by Installing Contractors. Coordinate re-testing as necessary until satisfactory performances achieved.


			12. Maintain a master deficiency and resolution log and a separate testing record. Provide the PM and A/E with written progress reports and test results with recommended actions.


			13. Review equipment warranties to ensure that the Owner's responsibilities are clearly defined.


			14. Oversee and verify the training of the Owner's operating personnel.


			15. Compile and maintain a Commissioning Record and Building Systems book(s).


			16. Review and verify the preparation of the O&M manuals.


			17. Provide a Final Commissioning Report.





			I. Warranty Period


			1. Coordinate and supervise required seasonal or deferred testing and deficiency corrections.


			2. Return to the site at 10 months into the 12-month warranty period and review with facility staff the current building operation and the condition of outstanding issues related to the original and seasonal commissioning. Also interview facility staf...


			3. Optional: Assist in the development of a preventative maintenance plan, a detailed operating plan or an energy and resource management plan or as built documentation.





			J. Owner's Project Manager  (NJSDA)


			Construction and Acceptance Phase


			1. Facilitate the coordination of the commissioning work by the CxA, and with the GC and CxA, ensure that commissioning activities are being scheduled into the master schedule .


			2. Review and approve the final Commissioning Plan -Construction Phase.


			3. Attend a commissioning kickoff and scoping meetings and other commissioning team meetings .


			4. Perform the normal review of contractors submittals.


			5. Furnish a copy of all construction documents, addenda, change orders and approved submittals and shop drawings related to commissioned equipment to the CxA.


			6. Review and approve the FT procedures submitted by the CxA, prior to testing.


			7. When necessary, observe and witness CK, start-up and testing of selected equipment.


			8. Review commissioning progress and deficiency reports.


			9. Coordinate the resolution of non-compliance and design deficiencies identified in all phases of commissioning.


			10. Sign-off (final approval) on individual commissioning tests as completed and passing.


			11. Assist the GC in coordinating the training of Owner personnel.


			12. Manage the contract of the A/E and of the GC.





			Warranty Period


			K. General Contractor; Serves as Building Envelope Contractor


			1. Facilitate the coordination of the commissioning work by the CxA, and with the Subs and CxA to ensure that commissioning activities are being scheduled into the master schedule.


			2. Include the cost of commissioning in the contract price.


			3. Furnish a copy of all construction documents, addenda, change orders and approved submittals and shop drawings related to commissioned equipment to the CxA.


			4. Furnish a copy of all construction documents, addenda, change orders and approved submittals and shop drawings related to commissioned equipment to the CxA.


			5. In each purchase order or subcontract written, include requirements for submittal data, O&M data, commissioning tasks and training.


			6. Ensure that all Subcontractors, suppliers, manufacturers execute their commissioning responsibilities according to the contract documents and schedule.


			7. A representative shall attend a commissioning scoping meeting and other necessary meetings scheduled by the CxA to facilitate the commissioning process.


			8. Coordinate the training of Owner personnel.


			9. Prepare O&M manuals, according to the contract documents, including clarifying and updating the original sequences of operation to as-built conditions.





			L. Building Envelop Contractors


			1. Attend a commissioning scoping meeting and other meetings necessary to facilitate the commissioning process.


			2. Contractors shall provide the CxA with normal cut sheets and shop drawing submittals of commissioned  components and composite assemblies.


			3. Provide additional requested documentation, prior to completion of mock-up assemblies, to the CxA for finalizing testing procedures.


			a. Typically this will include detailed manufacturer installation instructions, testing laboratory certifications/ reports, maintenance procedures, full details of any Owner-contracted tests, full factory testing reports, and full warranty information...


			b. The CxA may request further documentation necessary for the commissioning process.


			c. This data request may be made prior to normal submittals.





			4. Provide a copy of the submittals of commissioned building envelope components, through normal channels, to the CxA for review and comment. O&M data shall be provided in accordance with Section 01780.


			5. Contractors shall assist (along with the design professionals) in clarifying the installation and operation of commissioned assemblies in areas where the Specifications or component/ assembly documentation is not sufficient for writing detailed tes...


			6. Provide limited assistance to the CxA in preparing the specific performance test procedures required. Subs shall review test procedures to ensure feasibility, safety and material protection during tests.


			7. Develop initial and full checkout plan using manufacturer's procedures and the CKs for all commissioned assemblies. Submit to CxA for review and approval prior to proceeding with installation of building envelope.


			8. During the initial checkout process execute the CKs for all components of the exterior wall assembly to be commissioned.


			9. Perform and clearly document all completed checkout procedures, providing a signed and dated certification copy to the CxA.


			10. Conduct testing before installation of insulation and interior closure of the wall. Address current A/E punch list items before testing. The exterior sections of the building envelope assemblies shall be completed with discrepancies and problems r...


			11. Exterior Wall Contractors will provide installation foreman to witness execution of the FTs conducted on the mock-up assemblies to resolve installation issues and establish future installation practices necessary to correct deficiencies observed p...


			12. Provide access to scaffolding, man-lifts, or other mechanical conveyances used by the exterior wall contractors to perform their work during performance testing under the direction of the CxA. If subcontractor's schedule does not allow use of mech...


			13. Correct deficiencies as interpreted by the CxA, GC, PM and A/E and retest as required.


			14. Prepare O&M manuals according to the Contract Documents, including clarifying and updating the as-built conditions.


			15. Prepare redline as-built drawings for all drawings and final as-built drawings.


			16. Provide training of the Owner's operating personnel as specified.


			17. Coordinate with system manufacturers to determine specific requirements to maintain the validity of the warranty.


			18. Prepare a preliminary schedule for exterior wall assemblies testing for use by the CxA. Update the schedule as appropriate.


			19. Notify the GC and CxA when exterior wall assemblies testing are ready to occur. Be responsible to notify the GC and CxA, ahead of time, when commissioning activities not yet performed or not yet scheduled will delay construction. Take an active ro...








			1.6 SYSTEMS TO BE COMMISSIONED


			A. The primary exterior building enclosure envelope components, assemblies, systems to be commissioned in this project are identified in Specification Section 019116; Part 3.





			1.7 SUBMITTALS


			A. The Contractor shall provide the Commissioning Authority with information required to facilitate the commissioning process from a written request. These requests may be integrated into the normal submittal process. At minimum, the request will incl...


			B. The Commissioning authority will review and approve submittals related to the commissioned equipment for conformance to the Contract Document s as it relates to the commissioning process, to the performance of the equipment, adequacy for developing...


			C. The Contractor and Architect  shall provide additional design narrative  infonnation requested by the Commi ssioning Authority , depending on the completeness of the Design Record documentation  and sequences provided  with the Specifications.


			D. These submittals to the CxA do not constitute compliance for O&M manual documentation. The O&M manual s are the responsibility of the contractor , thou gh the CxA will review and verify their content.





			1.8 QUALITY ASSUR ANCE


			A. Test Equipment.


			1. All  standard  testing equipment required  for the Contractor to perform  installation , start up and initial checkout and required performance testing shall be provided by the Contractor.


			2. Special equipment , tools and instruments, only available from vendor , specific to a piece of equipment, required for testing equipment according to the Contract Document s shall be included in the base bid price to the Contractor and left on site...











			PART 2 -  PRODUCTS


			PART 3 -  EXECUTION


			3.1 MEETINGS


			A. Kick-off Meeting. Will be scheduled within 15 calendar days of the execution of contract between Owner and Contractor.   The Commissioning Authority will schedule, plan and conduct a commissioning kick-off meeting with the A/E, General Contractor, ...


			B. Scoping Meeting: Will be conducted within 30 calendar days of the kick off meeting;  the CxA will schedule, plan and conduct a commissioning scoping meeting with the entire commissioning  team in attendance, One week prior to this meeting an update...


			C. Miscellaneous Meetings: Other meetings will be planned and conducted by the CxA as construction progresses. These meetings will cover coordination, deficiency resolution and planning issues with particular Subs. The CxA will plan these meetings and...





			3.2 CONSTRUCTION CHECKLISTS, START-UP, AND INITIAL CHECKOUT


			A. The following procedures apply to all equipment and assemblies to be commissioned.


			B. Static Elements. Systems or assemblies that are static in nature (not dynamic like mechanical or electrical systems) such as windows, envelope or roofs) may have very simplified construction checklists for installation and have no start-up requirem...


			C. Construction Checklists. The Commissioning Authority develops new or adapts existing representative construction checklists and procedures for commissioned equipment and assemblies.


			D. Start-up and Initial Checkout Plan. The Contractor develops installation, start-up and initial checkout plans for equipment and assemblies with assistance from the Commissioning Authority. The primary role of the Commissioning Authority in this pro...


			1. The start-up and initial checkout plan consists of:


			a. The manufacturer's installation instructions.


			b. The vendor's field checkout and start-up sheets.


			c. The construction checklists provided by the Commissioning Authority.





			2. Manufacturer's Installation Instruction consist of the manufacturer's detailed start-up and checkout procedures copied from the O&M manual or shipped with the equipment. Each individual instructional procedure in these documents without a checkbox ...


			3. Construction Checklists consist of procedures and checks to ensure systems and assemblies are ready for operation and are provided by the Commissioning Authority to the Contractor. The Contractor determines which trade is responsible for executing ...


			4. The Contractor compiles the full installation, start-up and initial checkout plan and provides a signature block at the beginning of the plan covering the entire plan execution.


			5. At the Commissioning Authority's request, for complex systems or assemblies, the Contractor shall develop a custom narrative description of the proposed start-up or concealment process taking into account interactions and impacts on other systems, ...


			6. The Contractor submits the full plan to the Commissioning Authority for review and approval. The Construction Manager may also review selected start-up plans.





			E. Execution of Construction Checklists and Start-up.


			1. Each piece of equipment or assembly being commissioned receives full  construction checkout by the Contractor following the approved plan and forms. No sampling strategies are used . Only individuals that have direct knowledge and witnessed that a ...


			2. The Commissioning Authority shall observe installation, start-up and checkout of selected systems and assemblies. Procedures on the plans and checklists will be spot-checked by the Commissioning Authority prior to testing.


			3. The Contractor, subcontractors and vendors shall provide the Commissioning Authority with a signed and dated copy of the completed construction checklists and installation and start-up documentation. The Contractor shall clearly note any items that...


			4. The Construction Checklist and other procedures from the plan for a given system or assembly must be successfully completed prior to formal performance testing of the equipment.


			5. The Commissioning Authority reviews the documentation and identifies incomplete areas.


			6. The Contractor shall correct all areas that are deficient or incomplete in the checklists in a timely manner








			3.3 TESTING


			A. This sub-section applies to all commissioning testing for all divisions.


			B. The Contractor shall be responsible to fully test all systems and assemblies according to the specifications and project drawings. The Commissioning Authority will help coordinate, witness and document the testing. The Contractor shall execute the ...


			C. Testing Requirements. The testing requirements for Building Envelope are defined on Drawing T-04 as well as within the project specifications.


			D. Objectives and Scope.


			1. The objective of performance testing is to demonstrate that each component, assembly, system, transition, etc. is performing as intended by the design intent for a leak-proof, water-tight, weather-proof, with controlled air infiltration rates accor...





			E. Development of Performance Test Procedures. The Commissioning Authority obtains needed documentation: equipment specifications, testing requirements, O&M manuals, start-up and initial start-up instructions, sequences of operation, and mechanical , ...


			F. Test Procedure Format. The test procedure forms to be developed by the Contractor shall include (but not be limited to) the following information:


			1. System and equipment or component name(s)


			2. Equipment location and ID number


			3. Date


			4. Project name


			5. Participating  parties


			6. A copy of the specification section or ASTM testing protocol describing the test requirements


			7. A copy of the specific sequence of operations or other specified parameters being verified


			8. Formula s used in any calculations


			9. Required pre-test field measurements


			10. Instruction s for setting up the test.


			11. Special cautions, alarm limits, etc.


			12. Specific step-by-step procedures to execute the test, in a clear, sequential and repeatable format


			13. Acceptance criteria of proper performance with a Yes/ No check box to allow for clearly marking whether or not proper performance of each part of the test was achieved.


			14. A section for comments


			15. Signatures and date block for the Commissioning Authority





			G. Performance Test Methods.


			1. Testing and verification shall follow stipulated ASTM standards and protocols for appropriate material, assembly, system performance evaluation.





			H. Problem Solving. The burden of problem solving is on the Contractor and the Architect, though the Commissioning Authority may recommend solutions to problems found .





			3.4 NON-CONFORMANCE AND APPROVAL OF TESTS


			A. Non-Conformance.


			1. The Commissioning Authority will record the resu lts of the tests and trend logs or monitoring on the procedure or test form. All deficiencies or non-conformance issues shall be recorded on a master Issues Log kept by the Commissioning Authority an...


			2. The Commissioning Authority is notified when the issue has been resolved and reschedules the test and the test is repeated.


			3. Corrections of minor issues identified may be made during the tests at the discretion of the Commissioning Authority and with the issue and resolution documented in the Issues Log.


			4. Every effort will be made to expedite the testing process and minimize unnecessary delays, while not compromising the integrity of the procedures.  However, the Commissioning Authority will not be pressured into overlooking deficient work or loosen...


			5. Cost of Retesting:


			a. For a deficiency identified, not related to any construction checklist or start-up fault, the following shall apply: The Commissioning Authority and NJSDA will direct the retesting of the equipment once at no "charge" to the Contractor for their ti...


			b. The time and costs for the Commissioning Authority and GC to direct any retesting required because a specific construction checklist or start up test item, reported to have been successfully completed, but determined during testing to be faulty, w...





			6. The Contractor shall respond in writing to the Commissioning Authority and PM at least as often as commissioning meetings are being scheduled concerning the status of each outstanding issue identified during commissioning.  Discussion shall cover e...


			7. Any required retesting by the Contractor shall not be considered a justified reason for a claim of delay or for a time extension by the Contractor.





			B. Failure Due to Perform Defects.  Any building products, components, systems, assemblies or equipment fail to perform in accordance with the Contract Documents, referenced standards, (mechanically or substantively) due to any cause including manufac...


			C. Approval and Acceptance. The Contractor  notes each satisfactorily demonstrated function on the test form. However, formal approval of an entire test form is not normally given. Approval or acceptance of a system is indicated after all testing and ...





			3.5 DEFERRED TESTING


			A. Unforeseen Deferred Tests. If any check or test cannot be completed due to the building structure, required occupancy condition or other deficiency, execution of checklists and testing may be delayed upon approval of the NJSDA Owner’s Representative.


			B. Seasonal Testing. During the warranty period , seasonal testing (tests delayed until weather conditions are closer to the system's design) specified in the testing requirements shall be completed as part of this contract. The Commissioning Authorit...


			C. Scheduled Deferred Tests. Specific tests such as thermography of the electrical distribution system are less meaningful in an unoccupied or partially occupied building. As such tests requiring occupancy loads will be scheduled in accordance to meet...





			3.6 DOCUMENTATION


			A. Commissioning Plan. The Commissioning Plan is defined in this section and follows the process outlined in the specifications. The Commissioning Authority develops and updates the commissioning plan as construction progresses. The Specifications wil...


			B. Schedule. The PM and Contractor work with the Commissioning Authority using established protocols to schedule the commissioning activities. The PM and Contractor shall integrate all commissioning activities into the master schedule. All parties wil...


			C. As construction progresses, more detailed commissioning schedules shall be developed. The Contractor shall provide a minimum of two weeks notice prior to the date of testing to the GC and Commissioning Authority. In addition, the Commissioning Auth...


			1. Failure to schedule the test with all parties required to perform tl1e test or with regulatory authorities required to witness the test.


			2. Failure to complete pre-start or start-up procedures or other work required as a prerequisite for execution of tl1e test.


			3. Failure to have in place test equipment, support equipment, instrumentation, permits, or other ancillary equipment or systems required for successful execution of the test.





			D. Reporting and Documentation by the Commissioning Autl1ority


			1. The Commissioning Authority will provide regular reports of all issues and progress directly to the PM with increasing frequency as construction and commissioning progresses. Issues that are in the schedule critical path or which significantly affe...


			2. The Commissioning Authority will communicate with all members of the commissioning team, keeping them apprised of commissioning progress and scheduling changes through memos, progress reports, etc.


			3. The Commissioning Authority shall witness and document the results of all performance tests using the specific procedural forms developed for that purpose. The Commissioning Authority will include the filled out forms in the Commissioning Record.


			4. Systems Manual. A Systems Manual will be compiled by the Commissioning Authority. See details below.


			5. Commissioning Record. The Commissioning Authority is responsible to compile, organize and index commissioning data by equipment and assembly into labeled, indexed and tabbed, three-ring binders and deliver it to the PM, to be included with the O&M ...


			6. Summary Report. The summary commissioning report shall include an executive summary, list of participants and roles, brief building description, overview of commissioning and testing scope and a general description of testing and verification metho...





			E. Systems Manual. The Commissioning Authority (CxA) will compile a Systems Manual. The following components of the manual are organized and indexed by system into one compilation. The responsibility of the Contractor and other parties in the System M...


			1. Design Record. The Design Record for each system or assembly included        in the Systems Manual, consists of:


			a. Owner Requirements and Objectives [by Owner]


			b. Design Basis [by Architect]


			c. Design Narrative  [by Architect]


			d. Performance Metrics, if developed [by CxA, if in scope]





			2. Complete as-built control drawings [by Contractor]


			3. A description of and rationale for all energy saving features and strategies with operating instructions and caveats about their function and maintenance relative to energy use. [by Designer]


			4. Guidelines for establishing and tracking benchmarks for whole building energy use and primary plant equipment efficiencies. [by CxA


			5. Guidelines for ensuring that future renovations and equipment upgrades won't result in decreased energy efficiency and maintaining the final design intent [by CxA]


			6. A list of diagnostic tools, with a description of their use, that will assist facility staff in operating equipment more efficiently. [by CxA]


			7. Systems to be included in the Systems Manual are: all the systems listed in this section as being commissioned.


			8. The units used in the manual will be English with parenthetical reference to metric according to details given in this section.





			F. O&M Documentation Review. Prior to substantial completion, the Commissioning Authority shall review the O&M manuals, documentation and redline as-builts for systems that were commissioned to verify compliance with the Specifications. The Commission...


			G. The Commissioning Authority also reviews each equipment warranty and verifies that all requirements to keep the warranty valid are clearly stated. This work does not supersede the Architect's review of the O&M manuals according to their contract.
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SECTION 01 91 16 - BUILDING EXTERIOR ENCLOSURE COMMISSIONING 



PART 1 -  GENERAL 



1.1 SUMMARY & RELATED DOCUMENTS 



A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 



B. Owner's Project Requirements and Basis of Design documentation are included for information 
only. 



C. This Section includes exterior enclosure commissioning procedures, including substructure, 
superstructure, exterior enclosure, and roofing construction that protects climate-controlled 
interior spaces from unconditioned spaces and the exterior environment, as follows: 



1. Below-grade construction including foundations, basements, and slab-on-grade that functions as part 
of the exterior enclosure system but excluding structural systems and components. 



2. Superstructure floor and roof construction that functions as part of the exterior enclosure system. 
3. Exterior enclosure construction, above grade, including exterior opaque walls, windows, and doors 



including sheathing, framing, and insulation, air barriers, moisture barriers, vapor barriers, water 
management systems, glazed windows, curtainwalls, storefront glazing, and interior finish materials 
attached to the exterior wall. 



4. Roofing, including complete roofing  system, roofing  insulation, and skylights, hatches,  and other 
roof openings, flashings, parapets, copings, metalwork, etc. 



5. Interface conditions (flashings, expansion joints, and sealant) between each of the materials, 
components and systems that comprise the above and below- grade building exterior enclosure 



D. Related Sections : 



1. Division 01 Sections including "General Commissioning Requirements"  for  genera l  requirements for 
commissioning including definitions, commissioning team membership , Owner's responsibilities , 
Contractor's responsibilities, and Commissioning Authority's responsibilities. 



2. Division 03 through 14 Sections for facility exterior  enclosure commissioning requirements specific to 
the Work of each Section. 



E. The materials, components, systems, and assemblies that comprise the above and below-
grade building exterior enclosure will be evaluated and tested as outlined in this Section, as well 
as in accordance with each of the technical Sections associated with the design and 
construction of the building exterior enclosure.  



F. The purpose of the Building Exterior Enclosure Commissioning Program (BEECP) will be to 
provide a process for independent, third-party verification that the installed performance of 
the building exterior enclosure meets or exceeds the minimum performance requirements set 
forth by the contract documents for this project. 



G. Unless otherwise agreed to in writing between the  Owner and Contractor, the BEECP will be 
managed by a registered architect, professional engineer, or other certified commissioning entity 
(Commissioning Authority) retained by the  Owner,  and  will include, by reference, wi t h  
requirements set forth by the Architect-of-Record for pre-construction laboratory and field 
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performance testing of the materials, as well as full section, full detailed mock up of all wall 
components including air barriers, water barriers, water management system components, window 
components, roof transition components, systems and assemblies that comprise the building 
exterior enclosure.    



H. In the event of  any conf l ict between this section and other sections related to project 
commissioning, THIS section shall  take precedence.  



I. In that context , it should be understood by all parties to this project that: 



1. Full and complete compliance with the building exterior enclosure performance requirements set 
forth by the Architect-of-Record  in the  Basis-of-Design  (BOD) for this project will be required  to 
achieve successful "commissioning" of the building exterior enclosure. 



2. The requirements of this Section shall in no way relieve the Owner, Contractor, Architect-of-
Record and other parties to this project of their respective contractual obligations to the Owner for 
meeting the specified performance levels in the design and construction of this project. 



3. The "commissioning " requirements of the general contractor and sub-contractor or trade 
responsible for the final detailing and construction of the building exterior enclosure are included 
under in Part 1 of each of the technical specification Sections included in this Project Manual 
as they relate to the design and construction of the building exterior enclosure for this project 
(Divisions 2 through 9). 



J. The Commissioning Authority/Agent will provide weekly written summaries (Reports) of the  
work in progress during the construction of the building exterior enclosure. These reports 
will include, but may not be limited to, photographs, sketches and diagrams as required 
illustrating conditions observed in the field, especially deficiencies noted, together with 
proposed solutions for those conditions where appropriate for further review and acceptance 
by the Architect-of-Record for the project.  



K. Any changes to the contract documents arising out of the Building Exterior Enclosure 
Commissioning Program must be submitted, reviewed, and accepted in writing, by the 
Architect-of-Record and Owner and submitted with a series of details/schematics and 
material specifications to the Contractor for  pricing prior to implementation on the project.  



L. The G en er a l  Contractor shall be responsible for coordinating and managing the 
commissioning responsibilities of each of the subcontractors responsible for the building 
exterior enclosure including the superstructure. 



1.2 ALLOWANCES 



A. Commissioning   testing  and  inspection   costs  are  included   in  the  Commissioning   Testing 
Allowance in Division 01 Section "Allowances" Division  1 Section "Allowances".     



1. A summary of structural testing requirements and building exterior enclosure testing shall is defined on 
Project Drawing T-04, latest updated version as well as defined within the Project Specifications. 



1.3 UNIT PRICES 



A. Commissioning Testing Allowance may be adjusted up or down by the  "Commissioning Testing 
Man-Hour" unit prices in Division 01 Section "Unit Prices" when actual man hours are computed 
at the end of commissioning testing. 
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1.4 PRECONSTRUCTION  TESTING 



A. Preconstruction  Mockup Testing: Contractor shall arrange for full water spray testing, masonry 
absorption testing and other specified testing protocols that will apply during the erection of the 
building envelope to investigate the performance of the mock up samples and confirm the adequacy 
of construction methods used during the erection of the mock ups so that best practices with 
confirmed performance will be conveyed to the erection of the building itself.      



1.5 COMMISSIONING SUBMITTALS 



A. Submit commissioning submittals to Commissioning Agent/Authority for review and distribution to all 
appropriate parties. 



1.6 QUALITY ASSURANCE 



A. Quality Assurance and Control: Specific commissioning quality-assurance and quality-control 
requirements for individual construction activities are specified in the  Sections  that  specify those 
activities. Specified commissioning tests, inspections, and related actions do not limit Contractor's 
other quality-assurance and -control procedures that facilitate compliance with the Contract 
Document requirements. 



B. Preconstruction  Commissioning  Conference:  Commissioning  Authority  will  schedule   a 
preconstruction commissioning conference before construction of the exterior enclosure starts , at 
a time convenient to Owners, Contractor, and Architect , but no later than Fifteen (15) calendar 
days after execution of the Agreement with the Contractor. Allow for the conference to be held at 
Project site or another convenient location. The Commissioning Authority will conduct the meeting 
to review commissioning responsibilities and personnel assignments. 



 
1. Attendees: Authorized representatives of Owner, Project Manager, Commissioning Authority, 



Architect and consultants ; Contractor and its superintendent; all exterior envelope subcontractors; 
suppliers; and other appropriate  parties shall attend the conference. All participants at the  
conference shall be familiar with Project and authorized to conclude matters relating to 
commissioning. 
 



2. Agenda: Discuss items of significance that could affect progress ,  including  the following: 
a. Commissioning plan 
b. Tentative construction schedule. 
c. Phasing. 
d. Critical  work sequencing and long-lead items. 
e. Designation of key personnel and their duties. 
f. f. Procedures for testing and inspecting, record documents and occupancy requirements 



1.7 COMMISSIONING  AUTHORITY'S   RESPONSIBILITIES 



A. Provide Project Specific construction checklists and commissioning process test procedures. 



B. Witness systems, assemblies, equipment, and component startup. 



C. Compile test data , inspection report s, and certificates and include them in the systems manual 
and commissioning process report. 











NJ Schools Development Authority 
New Public School #20 JE-0010-C01 



Revision #4 - June 20, 2013 
 



BUILDING EXTERIOR ENCLOSURE COMMISSIONING 01 91 16. - 4 
February 6, 2013 
DCA Submission 



 



1.8 COMMISSIONING   DOCUMENTATION 
 



A. Provide  the  following  information   to  Commissioning  Authority   for  inclusion   in  the 
Commissioning Plan: 
1. Submittals, information for system s manuals, and other required documents and reports. 
2. Identification  of  installed  exterior  enclosure  components,  assemblies,  systems,  and 



equipment, including design changes that occurred during the construction phase. 
3. Certificate  of  completion,  certifying  that   exterior  enclosure  assemblies,  systems, 



equipment, and associated controls are complete and ready for testing. 
4. Test and inspection reports and certificates. 
5. Corrective action documents. 



PART 2 - RELATED WORK 



2.1 GENERAL CONTRACTOR 'S RESPONSIBILITIES 



A. Cooperate with the Commissioning Agent/Authority personnel and Building Exterior 
Enclosure Commissioning consultants , provide access to work, and provide adequate 
schedule for the work for commissioning tasks. 



B. Oversee and coordinate the preparation of all shop drawings including manufacturer’s product 
literature to illustrate not just the component or product in isolation, but rather a coordinated, 
integrated shop drawing that demonstrates the surrounding context for the product’s installation 
including tie-ins, terminations, and integrated assembly requirements to help convey the 
interrelationship between building parts and to define the considerations necessary to achieve a 
successful installation within the overall exterior  envelope assembly. 



C. Furnish copies of all shop drawings, manufacturer's literature , installation instructions, 
maintenance information, schedules, warranties or other information as requested. 



D. Provide qualified personnel for assistance to implement and complete the commissioning 
tests, including seasonal testing and all required air and water leakage testing for elements of 
the building exterior enclosure. 



E. Submit a copy of the General Contractor's project and site specific Quality Assurance program 
to be implemented for construction for review by the Architect of Record, the Owner and Owner 
representatives and the Commissioning Authority, including the building exterior enclosure 
commissioning subconsultant  prior  to  beginning construction and prior to the kick-off meeting 
of the Building Exterior Enclosure Commissioning  Process. 



F. Participate and ensure all subcontractors utilized for work on this contract participate in meetings 
prior to beginning construction with the various members of the design and construction 
teams, including, but not limited to, the Owner, Owner's representatives, Architect of Record, 
Consulting Engineers, NJSDA Owner’s Representative, JCPS Representative,  Commissioning 
Authority including any building exterior enclosure commissioning subconsultant, LEED 
consultant (if applicable), suppliers, and manufacturer technical representatives.  



G. The subcontractors that must attend these meetings include all subcontractors that will be 
involved in the construction of the building exterior enclosure, including, but not limited to, 
the roofing, wall system (including installers for the facade system, including, but not limited 
to, the masonry, stone, metal panel, siding , EIFS, etc. and installers for the air barrier 
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system and drainage plane and  flashing and water management system), flashing, sealant, 
fenestration, concrete, steel, HVAC, electrical, interior framing and drywall contractors. These 
meetings will be to discuss construction sequencing and the coordination of trades and the 
General Contractor's project and site-specific Quality Assurance program to be implemented 
that will be completed during construction of the building exterior enclosure. 



H. General Contractor must have a designated representative present during laboratory structural 
and air and water leakage performance testing of building exterior enclosure materials or 
systems, as required in the individual specification sections in Divisions 2 through 9. 



I. The Contractor is to ac t i v e l y  coordinate, implement, complete and participate in the construction 
of on-site mock-ups to check constructability, including elements of the building  exterior  
enclosure,  as identified in individual sections of the specifications in Divisions 2 through 9, 
including but not limited to multiple wall sections representing typical wall types and profiles, wall-
to-window interfaces and roof-to-wall interfaces and provide personnel to be present and have a 
representative present from each trade and/or subcontractor associated with installing the  system 
during  building exterior enclosure air and water leakage performance testing on the mock-up, as 
indicated within the individual sections within Divisions 2 through 9. Personnel from each trade 
that will be completing the work in the field are to be utilized to construct each required mock-
up. Provide a written protocol, timeline for repair of any deficiencies noted during the performance 
testing and/or a written report from the third party agency performing the tests indicating what 
repairs were required. If a systemic problem is identified during testing, provide repair and 
remediation protocol for any systemic failures identified by the Commissioning Authority . Include 
a timeline for repair of all affected elements . Repaired elements shall not be covered up without 
review by the Commissioning Authority. 



J. Chair bi-weekly Building Exterior Enclosure Quality Assurance Meetings with the appropriate 
subcontractors in attendance, to review and discuss issues and concerns related to the building 
exterior  enclosure  noted by the Architect  of Record, the Commissioning Authority, the 
building exterior enclosure commissioning subconsultant , and the Owner or Owner's 
representative,  during  the  previous week and what action will be taken to address the noted 
non-conformances. Maintain a summary of non-conformances and current status. 



K. Attend all construction-phase  coordination meetings.  Participate in testing procedures meetings,   
Participate in testing of installed systems, subsystems, components, products and integrated 
construction efforts.   Provide input for commissioning documentation. 



L. Provide  schedule  of  field   quality  control  tests  and  inspections  required  by  the  Contract 
Documents to Commissioning Authority. 



M. Submit field quality control testing, certifications and inspection reports on exterior enclosure 
construction to the Commissioning Authority/Agent.  Prepare and submit  operation  and  
maintenance   data   for  systems,  subsystems,  and  components  to  the Commissioning 
Authority. 



N. Provide a representative to be present, and have a representative present from each trade and/or 
subcontractor associated with installing the system during random building exterior enclosure air and 
water leakage performance testing, as indicated within the individual sections within Divisions 2 
through 9. Provide a written protocol and a timeline for repair of any deficiencies noted during 
the performance testing and/or a written report from the third party agency performing the tests 
indicating what repairs were required. If a systemic problem is identified during testing, please 
see the following requirement. 
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O. Provide a repair and remediation protocol for any systemic failures identified by the 
Commissioning Authority, including a timeline for repair of all affected elements. Repaired elements 
shall not be covered up without review and documentation by the Commissioning Authority. 



P. Provide copies of all test and inspection reports for inclusion in the Systems Manual to be subm itted 
as part of the project closeout documentation. 



Q. Provide a Systems Manual as part of the project record closeout documentation that includes, but 
is not limited to, closeo ut requirements listed in these specifications and more specifically: 



 
1. As-built drawings, including a copy of all details and drawings that were installed as part of 



any addendums or change order directives. Any and all deviations shall be clearly marked 
in red pen. 



2. Specifications for the project, including all accepted product substitutions and any additional 
specifications as part of any addendums or change order directives. All accepted product 
substitutions and all deviations shall be clearly marked in red pen. 



3. A copy of all accepted change orders 
4. A copy of all final shop drawings for each product requiring shop drawings , with the A/E 



mark-ups and comments, showing final as-built conditions 
5. A copy of all warranties, organized by product, and any and all product manufacturer 



letters indicating the product as appropriate to use for the application intended on the 
project as well as any installation guidance 



6. A master product list summarizing all products  used on the  project  for construction of 
the building exter ior enclosure, organized by tabs in a binder, including the following 
information: 
a. Product name 
b. Product manufacturer 
c. Catalog or other applicable number for ordering 
d. Manufacturer 's contact information, including the contact information for the technical 



representatives, including one national contact and one regional technical 
representative contact 



e. Product color 
f. Supplier contact information 
g. Products installation instructions, including installation instructions supplied 
h. with any of the shop drawings that indicated field installed items. 
i. Manufacturer 's product maintenance guide 
j. Manufacturer's checklist for periodic review of the product indicating how often the 



product should be checked and the process for implementing any requisite repairs. 
 



7. A Systems Manual is to be developed for each major building exterior  enclosure  
component, product, system; including, but not necessarily limited to: 
a. Roof  including penetrations, curbs, terminations, transitions, flashings, parapets, 



coping, metalwork 
b. Skylights /S loped  glazing 
c. Exterior  walls  (masonry,  stone,  EIFS,  concrete,  precast,  metal,  insulation, 



framing, vapor retarder, air barrier, sheathing, etc.) 
d. Windows 
e. Doors 
f. Sealants and expansion joints 
g. Control joints 
h. Flashings (end dams, drip edges, flexible flashing and metal flashings) 
i. Shading devices 
j. Curtain walls or window walls, storefronts 
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k. Plaza decks 
l. Planters and planted areas 
m. Below-grade construction, waterproofing , drainage 
n. Floors,  slab-on-grade 
o. Fire separation/stopping and smoke control 
p. Other special building exterior enclosure systems, equipment and controls. 



 
8. Participate in maintenance orientation and inspection and in one maintenance and training 



session with the building operations and maintenance staff  and  other participants identified by 
the Owner and Architect-of-Record, with the assistance of the Commissioning  Authority. 
a. Provide labor and facilities : 
b. To provide access to work to be tested 
c. For Commissioning Authority's exclusive  use, for storage of instruments and 



drawings, records, and preparation of daily reports 



2.2 PERFORMANCE  REQUIREMENTS 



A. Preconstruction  Testing  of  Mockups: See  requirements  in the individual  specification 
sections in Divisions 2 through 9. 



2.3 SUBMITTALS 



A. The Contractor is to provide the following submittals to the Commissioning Authority/Agent, 
including the building exterior enclosure-commissioning subconsultant, in addition to submitting 
them to the Architect-of-Record. These submittals are in addition to those specified in Division 1 
Section 019115 "General Commissioning" Coordination Drawings: Provide cross references on any 
and all shop drawings indicating that drawings have been checked and cross-referenced  by  the 
Contractor to ensure that adjacent elements (i.e. wall elements and fenestration elements) and the 
dimensions and construction tolerances indicated will allow all work at interfaces to be constructable 
as intended and necessary for proper performance of the exterior envelope. 



 
1. Qualifications Data: For fabricators, installers, and testing agencies, submit to the 



Commissioning Authority for review all qualifications required in Divisions 2 through 9 for 
review. 



2. Preconstruction Test Reports: all preconstruction air and water leakage performance test 
results, including all failed tests, recording the noted deficiency and the required repair, and 
provide a copy of all remediation processes and QC/QA processes that will be put in 
place to address the deficiency on future work product 



3. Source  Quality  Control  Reports: retain  a  copy  for  field   review  by  the 
commissioning authority  and  include  in the closeout  submittal  a  copy  of all 
manufacturer QA/QC reports submitted for products supplied for the project 



4. Field Quality Control Reports: provide a copy of the test reports for all field water and air 
penetration and other appropriate building exterior enclosure tests completed 



5. Special Inspections Reports for all special inspections indicated by the 
Architect/Engineer-of-Record in the Specifications. 



PART 3 - EXECUTION 
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3.1 COMMISSIONING AGENT/AUTHORITY'S DUTIES 



A. Cooperate with the Architect and Contractor and provide qualified personnel when scheduled. 



B. Promptly notify Architect and Contractor of irregularities or deficiencies in work that are observed 
during performance of services. 



C. Be present to observe all testing of all building exterior enclosure systems as defined in the Contract 
Documents. 



D. Commissioning Authority is not authorized to: 
1. Release, revoke, alter or expand requirements of Contract Documents. 
2. Approve or accept any portion of the work . 
3. Perform any duties of the Contractor. 



3.2 TESTING  VERIFICATION @ Substantial Completion of the Project 



A. The General Contractor along with major subcontractors is to: 



 
1. Certify that building exterior enclosure systems, subsystems, and construction have been completed 



according to the Contract Documents achieving the design intent of a water-tight, weather-proof, leak-
free building envelope with limited and controlled air infiltration including work represented within all 
addenda and change order requirements. 



2. Certify that Field Quality Control procedures have been completed, and that field quality control 
reports have been submitted, discrepancies corrected, and corrective work approved. Provide a 
copy of the list of non-conformances maintained by the General Contractor indicating all rework 
and corrections completed. 



B. The Commissioning Authority/Agent is to: 



 
1. Witness and document field quality control tests and inspections 
2. Verify that Field Quality Control procedures have been completed, and that field quality control 



reports have been submitted, discrepancies corrected, and corrective work approved. 
3. Annotate checklist or data sheets when a deficiency is observed. 
4. Verify that field quality-control testing of building exterior enclosure has been completed and 



approved. The Commissioning Authority shall observe and document field quality-control tests and 
inspections. 



C. Testing Reports: 



 
1. Reports  shall  include  measured  data,  data  sheets,  and  a  comprehensive  summary 



describing the building exterior enclosure systems at the time of testing. 
2. Prepare a preliminary test report.  Deficiencies will be evaluated by Architect to determine 



corrective actions. Deficiencies shall be corrected by the contractor and subcontractors at no 
additional cost to the Owner and the tests repeated until satisfactory results are obtained. 



3.3 DEFERRED TESTING: 



A. If field tests cannot be completed because of a deficiency outside the scope of the Building 
Exterior Enclosure, the deficiency shall be documented and reported to the Owner and the 
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Architect-of-Record. Deficiencies shall be resolved and corrected by appropriate parties and 
the test rescheduled. 



3.4 TESTING  REPORTS: 



A. Testing reports shall include measured data, data sheets, and a comprehensive summary 
describing the specific building exterior enclosure systems at the time of testing. 



B. Prepare a preliminary test report. Deficiencies will be evaluated by the Architect and the 
Commissioning Authority building exterior enclosure commissioning subconsultant to determine 
corrective action. Deficiencies shall be corrected and test repeated. All repairs are to be 
documented by the Commissioning Authority. 



C. If it is determined that the system is constructed according to the Contract Documents, the 
Owner will decide whether modifications are required to bring the performance of the system to 
a level where the failure or deficiency is eliminated and shall be implemented or if the test 
results will be accepted as submitted . If corrective Work is performed, the Owner will decide if 
tests shall be repeated and a revised report is to be submitted. 



3.5 SYSTEMS TO BE COMMISSIONED 



A. Refer to Divisions 2 through 9 of the Specification Sections for additional and/or specified 
requirements for commissioning each building exterior enclosure element and system.  



B. The systems and elements to be commissioned include, but are not necessarily limited to: 



C.  
1. Roofs, including all f lashings,  penetrations, transitions, terminations, parapets, copings.  



etc. 
2. Skylights and any other sloped glazing 
3. Exterior walls, including the air barrier system, and water management systems 
4. Windows including frames, glazing, water management provisions, etc. 
5. Doors, frames, louvers 
6. Sealants  
7. Control  joints 
8. Expansion joints 
9. Flashings, including all transitions, terminations, end-dams, etc. 
10. Shading devices 
11. Curtain walls or window walls, storefront glazing 
12. Plaza/sidewalk/grade terminations 
13. Planters and any planted areas 
14. Below-grade construction , including drainage and waterproofing /damp proofing 
15. Floors, slab-on-grade, vapor barriers, radon barriers, radon venting provisions 
16. Interface conditions and transitions between each of the above listed elements 
17. Any other special building exterior enclosure systems, equipment and controls. 
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END OF SECTION 01 91 16 
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			A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.


			B. Owner's Project Requirements and Basis of Design documentation are included for information only.


			C. This Section includes exterior enclosure commissioning procedures, including substructure, superstructure, exterior enclosure, and roofing construction that protects climate-controlled interior spaces from unconditioned spaces and the exterior envi...


			1. Below-grade construction including foundations, basements, and slab-on-grade that functions as part of the exterior enclosure system but excluding structural systems and components.


			2. Superstructure floor and roof construction that functions as part of the exterior enclosure system.


			3. Exterior enclosure construction, above grade, including exterior opaque walls, windows, and doors including sheathing, framing, and insulation, air barriers, moisture barriers, vapor barriers, water management systems, glazed windows, curtainwalls,...


			4. Roofing, including complete roofing  system, roofing  insulation, and skylights, hatches,  and other roof openings, flashings, parapets, copings, metalwork, etc.


			5. Interface conditions (flashings, expansion joints, and sealant) between each of the materials, components and systems that comprise the above and below grade building exterior enclosure
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			1. Division 01 Sections including "General Commissioning Requirements"  for  genera l  requirements for commissioning including definitions, commissioning team membership , Owner's responsibilities , Contractor's responsibilities, and Commissioning Au...


			2. Division 03 through 14 Sections for facility exterior  enclosure commissioning requirements specific to the Work of each Section.
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			F. The purpose of the Building Exterior Enclosure Commissioning Program (BEECP) will be to provide a process for independent, third-party verification that the installed performance of the building exterior enclosure meets or exceeds the minimum perfo...


			G. Unless otherwise agreed to in writing between the  Owner and Contractor, the BEECP will be managed by a registered architect, professional engineer, or other certified commissioning entity (Commissioning Authority) retained by the  Owner,  and  wil...


			H. In the event of any conflict between this section and other sections related to project commissioning, THIS section shall take precedence.


			I. In that context , it should be understood by all parties to this project that:


			1. Full and complete compliance with the building exterior enclosure performance requirements set forth by the Architect-of-Record  in the  Basis-of-Design  (BOD) for this project will be required  to achieve successful "commissioning" of the building...


			2. The requirements of this Section shall in no way relieve the Owner, Contractor, Architect-of-Record and other parties to this project of their respective contractual obligations to the Owner for meeting the specified performance levels in the desig...


			3. The "commissioning " requirements of the general contractor and sub-contractor or trade responsible for the final detailing and construction of the building exterior enclosure are included under in Part 1 of each of the technical specification Sect...





			J. The Commissioning Authority/Agent will provide weekly written summaries (Reports) of the  work in progress during the construction of the building exterior enclosure. These reports will include, but may not be limited to, photographs, sketches and ...


			K. Any changes to the contract documents arising out of the Building Exterior Enclosure Commissioning Program must be submitted, reviewed, and accepted in writing, by the Architect-of-Record and Owner and submitted with a series of details/schematics ...


			L. The General Contractor shall be responsible for coordinating and managing the commissioning responsibilities of each of the subcontractors responsible for the building exterior enclosure including the superstructure.





			1.2 ALLOWANCES


			A. Commissioning   testing  and  inspection   costs  are  included   in  the  Commissioning   Testing Allowance in Division 01 Section "Allowances" Division  1 Section "Allowances".


			1. A summary of structural testing requirements and building exterior enclosure testing shall is defined on Project Drawing T-04, latest updated version as well as defined within the Project Specifications.








			1.3 UNIT PRICES


			A. Commissioning Testing Allowance may be adjusted up or down by the  "Commissioning Testing Man-Hour" unit prices in Division 01 Section "Unit Prices" when actual man hours are computed at the end of commissioning testing.





			1.4 PRECONSTRUCTION  TESTING


			A. Preconstruction  Mockup Testing: Contractor shall arrange for full water spray testing, masonry absorption testing and other specified testing protocols that will apply during the erection of the building envelope to investigate the performance of ...





			1.5 COMMISSIONING SUBMITTALS


			A. Submit commissioning submittals to Commissioning Agent/Authority for review and distribution to all appropriate parties.





			1.6 QUALITY ASSURANCE


			A. Quality Assurance and Control: Specific commissioning quality-assurance and quality-control requirements for individual construction activities are specified in the  Sections  that  specify those activities. Specified commissioning tests, inspectio...


			B. Preconstruction  Commissioning  Conference:  Commissioning  Authority  will  schedule   a preconstruction commissioning conference before construction of the exterior enclosure starts , at a time convenient to Owners, Contractor, and Architect , bu...


			1. Attendees: Authorized representatives of Owner, Project Manager, Commissioning Authority, Architect and consultants ; Contractor and its superintendent; all exterior envelope subcontractors; suppliers; and other appropriate  parties shall attend th...


			2. Agenda: Discuss items of significance that could affect progress ,  including  the following:


			a. Commissioning plan


			b. Tentative construction schedule.


			c. Phasing.


			d. Critical  work sequencing and long-lead items.


			e. Designation of key personnel and their duties.


			f. f. Procedures for testing and inspecting, record documents and occupancy requirements











			1.7 COMMISSIONING  AUTHORITY'S   RESPONSIBILITIES


			A. Provide Project Specific construction checklists and commissioning process test procedures.


			B. Witness systems, assemblies, equipment, and component startup.


			C. Compile test data , inspection report s, and certificates and include them in the systems manual and commissioning process report.





			1.8 COMMISSIONING   DOCUMENTATION


			A. Provide  the  following  information   to  Commissioning  Authority   for  inclusion   in  the Commissioning Plan:


			1. Submittals, information for systems manuals, and other required documents and reports.


			2. Identification  of  installed  exterior  enclosure  components,  assemblies,  systems,  and equipment, including design changes that occurred during the construction phase.


			3. Certificate  of  completion,  certifying  that   exterior  enclosure  assemblies,  systems, equipment, and associated controls are complete and ready for testing.


			4. Test and inspection reports and certificates.


			5. Corrective action documents.











			PART 2 -  RELATED WORK


			2.1 GENERAL CONTRACTOR 'S RESPONSIBILITIES


			A. Cooperate with the Commissioning Agent/Authority personnel and Building Exterior Enclosure Commissioning consultants , provide access to work, and provide adequate schedule for the work for commissioning tasks.


			B. Oversee and coordinate the preparation of all shop drawings including manufacturer’s product literature to illustrate not just the component or product in isolation, but rather a coordinated, integrated shop drawing that demonstrates the surroundin...


			C. Furnish copies of all shop drawings, manufacturer's literature , installation instructions, maintenance information, schedules, warranties or other information as requested.


			D. Provide qualified personnel for assistance to implement and complete the commissioning tests, including seasonal testing and all required air and water leakage testing for elements of the building exterior enclosure.


			E. Submit a copy of the General Contractor's project and site specific Quality Assurance program to be implemented for construction for review by the Architect of Record, the Owner and Owner representatives and the Commissioning Authority, including t...


			F. Participate and ensure all subcontractors utilized for work on this contract participate in meetings prior to beginning construction with the various members of the design and construction teams, including, but not limited to, the Owner, Owner's re...


			G. The subcontractors that must attend these meetings include all subcontractors that will be involved in the construction of the building exterior enclosure, including, but not limited to, the roofing, wall system (including installers for the facade...


			H. General Contractor must have a designated representative present during laboratory structural and air and water leakage performance testing of building exterior enclosure materials or systems, as required in the individual specification sections in...


			I. The Contractor is to actively coordinate, implement, complete and participate in the construction of on-site mock-ups to check constructability, including elements of the building  exterior  enclosure,  as identified in individual sections of the s...


			J. Chair bi-weekly Building Exterior Enclosure Quality Assurance Meetings with the appropriate subcontractors in attendance, to review and discuss issues and concerns related to the building exterior  enclosure  noted by the Architect  of Record, the ...


			K. Attend all construction-phase  coordination meetings.  Participate in testing procedures meetings,   Participate in testing of installed systems, subsystems, components, products and integrated construction efforts.   Provide input for commissionin...


			L. Provide  schedule  of  field   quality  control  tests  and  inspections  required  by  the  Contract Documents to Commissioning Authority.


			M. Submit field quality control testing, certifications and inspection reports on exterior enclosure construction to the Commissioning Authority/Agent.  Prepare and submit  operation  and  maintenance   data   for  systems,  subsystems,  and  componen...


			N. Provide a representative to be present, and have a representative present from each trade and/or subcontractor associated with installing the system during random building exterior enclosure air and water leakage performance testing, as indicated w...


			O. Provide a repair and remediation protocol for any systemic failures identified by the Commissioning Authority, including a timeline for repair of all affected elements. Repaired elements shall not be covered up without review and documentation by t...


			P. Provide copies of all test and inspection reports for inclusion in the Systems Manual to be subm itted as part of the project closeout documentation.


			Q. Provide a Systems Manual as part of the project record closeout documentation that includes, but is not limited to, closeo ut requirements listed in these specifications and more specifically:


			1. As-built drawings, including a copy of all details and drawings that were installed as part of any addendums or change order directives. Any and all deviations shall be clearly marked in red pen.


			2. Specifications for the project, including all accepted product substitutions and any additional specifications as part of any addendums or change order directives. All accepted product substitutions and all deviations shall be clearly marked in red...


			3. A copy of all accepted change orders


			4. A copy of all final shop drawings for each product requiring shop drawings , with the A/E mark-ups and comments, showing final as-built conditions


			5. A copy of all warranties, organized by product, and any and all product manufacturer letters indicating the product as appropriate to use for the application intended on the project as well as any installation guidance


			6. A master product list summarizing all products  used on the  project  for construction of the building exter ior enclosure, organized by tabs in a binder, including the following information:


			a. Product name


			b. Product manufacturer


			c. Catalog or other applicable number for ordering


			d. Manufacturer 's contact information, including the contact information for the technical representatives, including one national contact and one regional technical representative contact


			e. Product color


			f. Supplier contact information


			g. Products installation instructions, including installation instructions supplied


			h. with any of the shop drawings that indicated field installed items.


			i. Manufacturer 's product maintenance guide


			j. Manufacturer's checklist for periodic review of the product indicating how often the product should be checked and the process for implementing any requisite repairs.





			7. A Systems Manual is to be developed for each major building exterior  enclosure  component, product, system; including, but not necessarily limited to:


			a. Roof  including penetrations, curbs, terminations, transitions, flashings, parapets, coping, metalwork


			b. Skylights /S loped  glazing


			c. Exterior  walls  (masonry,  stone,  EIFS,  concrete,  precast,  metal,  insulation, framing, vapor retarder, air barrier, sheathing, etc.)


			d. Windows


			e. Doors


			f. Sealants and expansion joints


			g. Control joints


			h. Flashings (end dams, drip edges, flexible flashing and metal flashings)


			i. Shading devices


			j. Curtain walls or window walls, storefronts


			k. Plaza decks


			l. Planters and planted areas


			m. Below-grade construction, waterproofing , drainage


			n. Floors,  slab-on-grade


			o. Fire separation/stopping and smoke control


			p. Other special building exterior enclosure systems, equipment and controls.





			8. Participate in maintenance orientation and inspection and in one maintenance and training session with the building operations and maintenance staff  and  other participants identified by the Owner and Architect-of-Record, with the assistance of th...


			a. Provide labor and facilities :


			b. To provide access to work to be tested


			c. For Commissioning Authority's exclusive  use, for storage of instruments and drawings, records, and preparation of daily reports











			2.2 PERFORMANCE  REQUIREMENTS


			A. Preconstruction  Testing  of  Mockups: See  requirements  in the individual  specification





			2.3 SUBMITTALS


			A. The Contractor is to provide the following submittals to the Commissioning Authority/Agent, including the building exterior enclosure-commissioning subconsultant, in addition to submitting them to the Architect-of-Record. These submittals are in ad...


			1. Qualifications Data: For fabricators, installers, and testing agencies, submit to the Commissioning Authority for review all qualifications required in Divisions 2 through 9 for review.


			2. Preconstruction Test Reports: all preconstruction air and water leakage performance test results, including all failed tests, recording the noted deficiency and the required repair, and provide a copy of all remediation processes and QC/QA processe...


			3. Source  Quality  Control  Reports: retain  a  copy  for  field   review  by  the


			commissioning authority  and  include  in the closeout  submittal  a  copy  of all


			manufacturer QA/QC reports submitted for products supplied for the project


			4. Field Quality Control Reports: provide a copy of the test reports for all field water and air penetration and other appropriate building exterior enclosure tests completed


			5. Special Inspections Reports for all special inspections indicated by the Architect/Engineer-of-Record in the Specifications.











			PART 3 -  EXECUTION


			3.1 COMMISSIONING AGENT/AUTHORITY'S DUTIES


			A. Cooperate with the Architect and Contractor and provide qualified personnel when scheduled.


			B. Promptly notify Architect and Contractor of irregularities or deficiencies in work that are observed during performance of services.


			C. Be present to observe all testing of all building exterior enclosure systems as defined in the Contract Documents.


			D. Commissioning Authority is not authorized to:


			1. Release, revoke, alter or expand requirements of Contract Documents.


			2. Approve or accept any portion of the work .


			3. Perform any duties of the Contractor.








			3.2 TESTING  VERIFICATION @ Substantial Completion of the Project


			A. The General Contractor along with major subcontractors is to:


			1. Certify that building exterior enclosure systems, subsystems, and construction have been completed according to the Contract Documents achieving the design intent of a water-tight, weather-proof, leak-free building envelope with limited and control...


			2. Certify that Field Quality Control procedures have been completed, and that field quality control reports have been submitted, discrepancies corrected, and corrective work approved. Provide a copy of the list of non-conformances maintained by the G...





			B. The Commissioning Authority/Agent is to:


			1. Witness and document field quality control tests and inspections


			2. Verify that Field Quality Control procedures have been completed, and that field quality control reports have been submitted, discrepancies corrected, and corrective work approved.


			3. Annotate checklist or data sheets when a deficiency is observed.


			4. Verify that field quality-control testing of building exterior enclosure has been completed and approved. The Commissioning Authority shall observe and document field quality-control tests and inspections.





			C. Testing Reports:


			1. Reports  shall  include  measured  data,  data  sheets,  and  a  comprehensive  summary describing the building exterior enclosure systems at the time of testing.


			2. Prepare a preliminary test report.  Deficiencies will be evaluated by Architect to determine corrective actions. Deficiencies shall be corrected by the contractor and subcontractors at no additional cost to the Owner and the tests repeated until sa...








			3.3 DEFERRED TESTING:


			A. If field tests cannot be completed because of a deficiency outside the scope of the Building Exterior Enclosure, the deficiency shall be documented and reported to the Owner and the Architect-of-Record. Deficiencies shall be resolved and corrected ...





			3.4 TESTING  REPORTS:


			A. Testing reports shall include measured data, data sheets, and a comprehensive summary describing the specific building exterior enclosure systems at the time of testing.


			B. Prepare a preliminary test report. Deficiencies will be evaluated by the Architect and the Commissioning Authority building exterior enclosure commissioning subconsultant to determine corrective action. Deficiencies shall be corrected and test repe...


			C. If it is determined that the system is constructed according to the Contract Documents, the Owner will decide whether modifications are required to bring the performance of the system to a level where the failure or deficiency is eliminated and sha...





			3.5 SYSTEMS TO BE COMMISSIONED


			A. Refer to Divisions 2 through 9 of the Specification Sections for additional and/or specified requirements for commissioning each building exterior enclosure element and system.


			B. The systems and elements to be commissioned include, but are not necessarily limited to:


			C.


			1. Roofs, including all flashings, penetrations, transitions, terminations, parapets, copings.  etc.


			2. Skylights and any other sloped glazing


			3. Exterior walls, including the air barrier system, and water management systems


			4. Windows including frames, glazing, water management provisions, etc.


			5. Doors, frames, louvers


			6. Sealants


			7. Control  joints


			8. Expansion joints


			9. Flashings, including all transitions, terminations, end-dams, etc.


			10. Shading devices


			11. Curtain walls or window walls, storefront glazing


			12. Plaza/sidewalk/grade terminations


			13. Planters and any planted areas


			14. Below-grade construction , including drainage and waterproofing /damp proofing


			15. Floors, slab-on-grade, vapor barriers, radon barriers, radon venting provisions


			16. Interface conditions and transitions between each of the above listed elements


			17. Any other special building exterior enclosure systems, equipment and controls.
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SECTION 08 41 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 



PART 1 - GENERAL 



1.1 SUMMARY 



A. Section Includes:  



1. Exterior and interior storefront framing. 
2. Storefront framing for window walls. 
3. Storefront framing for ribbon walls. 
4. Storefront framing for punched openings. 
5. Exterior and interior manual-swing entrance doors and door frame units. 



B. Refer to the drawings for exterior mock requirements affecting work of this section. 



1.2 PERFORMANCE REQUIREMENTS 



A. General Performance:  Aluminum-framed systems shall withstand the effects of the following 
performance requirements without exceeding performance criteria or failure due to defective 
manufacture, fabrication, installation, or other defects in construction: 



1. Movements of supporting structure indicated on Drawings including, but not limited to, 
story drift and deflection from uniformly distributed and concentrated live loads. 



2. Dimensional tolerances of building frame and other adjacent construction. 
3. Failure includes the following: 



a. Deflection exceeding specified limits. 
b. Thermal stresses transferring to building structure. 
c. Framing members transferring stresses, including those caused by thermal and 



structural movements to glazing. 
d. Noise or vibration created by wind and by thermal and structural movements. 
e. Loosening or weakening of fasteners, attachments, and other components. 
f. Failure of operating units. 



B. Delegated Design:  Design aluminum-framed systems, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 



C. Wind Loads:  Provide entrance and storefront systems, including anchorage, capable of 
withstanding wind-load design pressures calculated according to requirements of authorities 
having jurisdiction or the American Society of Civil Engineers" ASCE 7, "Minimum Design Loads 
for Buildings and Other Structures, "6.4.2, "Analytical Procedure, " whichever are more 
stringent.. 



D. Deflection of Framing Members: 
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1. Deflection Normal to Wall Plane:  Limited to edge of glass in a direction perpendicular to 
glass plane shall not exceed L/175 of the glass edge length for each individual glazing lite 
or an amount that restricts edge deflection of individual glazing lites to 3/4 inch, 
whichever is less. 



2. Deflection Parallel to Glazing Plane:  Limited to L/360 of clear span or 1/8 inch, 
whichever is smaller. 



E. Structural-Test Performance:  Provide aluminum-framed systems tested according to 
ASTM E 330 as follows: 



1. When tested at 150 percent of positive and negative wind-load design pressures, 
systems, including anchorage, do not evidence material failures, structural distress, and 
permanent deformation of main framing members exceeding 0.2 percent of span. 



2. Test Durations:  10 seconds. 



F. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed 
glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area when tested according to 
ASTM E 283 at a minimum static-air-pressure difference of 1.57 lbf/sq. ft.. 



G. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not 
evidence water penetration through fixed glazing and framing areas when tested according to 
ASTM E 331 at a minimum static-air-pressure difference of 20 percent of positive wind-load 
design pressure, but not less than 6.24 lbf/sq. ft.. 



1.3 SUBMITTALS 



A. Product Data:  For each type of product indicated. 



B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, 
and attachments to other work. 



1. Include details of provisions for system expansion and contraction and for drainage of 
moisture in the system to the exterior. 



C. Samples:  For each type of exposed finish required. 



D. Other Action Submittals: 



1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, 
detailing fabrication and assembly of entrance door hardware, as well as procedures and 
diagrams. 



E. Delegated-Design Submittal:  For aluminum-framed systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 



F. Product test reports. 



G. Field quality-control reports. 



H. Warranties:  Sample of special warranties. 
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1.4 CLOSEOUT SUBMITTALS 



A. Maintenance data. 



1.5 QUALITY ASSURANCE 



A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 



B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated. 



C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop 
Drawings, based on testing and engineering analysis of manufacturer's standard units in 
systems similar to those indicated for this Project. 



D. Product Options:  Information on Drawings and in Specifications establishes requirements for 
systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by 
dimensions, arrangements, alignment, and profiles of components and assemblies as they 
relate to sightlines, to one another, and to adjoining construction.  Performance characteristics 
are indicated by criteria subject to verification by one or more methods including preconstruction 
testing, field testing, and in-service performance. 



E. Accessible Entrances:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, Accessibility 
Requirements: Conform to New Jersey Uniform Construction Code Barrier Free Subcode and 
ICC A117.1. 



F. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single 
manufacturer. 



G. Preinstallation Conference:  Conduct conference at Project site. 



1.6 WARRANTY 



A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of aluminum-framed systems that do not comply with requirements or that 
fail in materials or workmanship within specified warranty period. 



1. Warranty Period:  10 years from date of Substantial Completion. 



B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components on which finishes do not comply with requirements or that fail in 
materials or workmanship within specified warranty period.  Warranty does not include normal 
weathering. 



1. Warranty Period:  20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 



2.1 MANUFACTURERS 



A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. EFCO Corporation. 
2. Kawneer North America; an Alcoa company. (Basis of Design) 
3. Oldcastle. 
4. Traco. 
5. Tubelite. 
6. Vistawall Architectural Products; The Vistawall Group; a Bluescope Steel company. 
7. Special-Lite 
8. Or Approved Equal. 



2.2 MATERIALS 



A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 



1. Sheet and Plate:  ASTM B 209. 
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221. 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 



B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, complying 
with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 
pretreatment.  Select surface preparation methods according to recommendations in SSPC-
SP COM and prepare surfaces according to applicable SSPC standard. 



1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 



2.3 FRAMING SYSTEMS 



A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness 
required and reinforced as required to support imposed loads. 



1. Construction:  Thermally broken on exterior assemblies. 
2. Glazing System:  Retained mechanically with gaskets on four sides. 
3. Glazing Plane:  As indicated. 



B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 



C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 
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1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 



2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 



system. 



D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts, 
complying with ASTM A 123/A 123M or ASTM A 153/A 153M. 



E. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 



F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 
manufacturer for joint type. 



1. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 



2. Sealants used inside the weatherproofing system shall comply with the testing and 
product requirements of the California Department of Health Services' "Standard Practice 
for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 



2.4 GLAZING SYSTEMS 



A. Glazing:  As specified in Section 08 80 00 "Glazing." 



B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or 
extruded, of profile and hardness required to maintain watertight seal. 



C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 



2.5 ENTRANCE DOOR SYSTEMS 



A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation. 



1. Door Construction:  Minimum 0.125-inch- thick, extruded-aluminum tubular rail and stile 
members.  Mechanically fasten corners with reinforcing brackets that are deeply 
penetrated and fillet welded or that incorporate concealed tie rods. 
a. 2- to 2-1/4-inch overall thickness. 
b. Stile Width:  5 inches nominal. 
c. Bottom Rail Height:  10 inches. 



d. Thermal Construction:  High-performance plastic connectors separate aluminum 
members exposed to the exterior from members exposed to the interior. 



2. Door Design:  As indicated. 



a. Accessible Doors:  Smooth surfaced for width of door in area within 10 inches 
above floor or ground plane. 
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3. Glazing Stops and Gaskets:  Beveled or square, snap-on, extruded-aluminum stops and 
preformed gaskets. 



a. Provide nonremovable glazing stops on inside of door. 



2.6 ENTRANCE DOOR HARDWARE 



A. General:  Provide entrance door hardware  and entrance door hardware sets indicated in 
"Entrance Door Hardware Sets" Article for each entrance door to comply with requirements in 
this Section. 



1. Entrance Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and 
products complying with BHMA standard referenced. 



2. Sequence of Operation:  Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 



3. Opening-Force Requirements: 



a. Egress Doors:  Not more than 15 lbf to release the latch and not more than 30 lbfto 
set the door in motion and not more than 15 lbf to open the door to its minimum 
required width. 



b. Accessible Interior Doors:  Not more than 5 lbf to fully open door. 



B. Opening-Force Requirements: 



1. Delayed-Egress Locks:  Lock releases within 15 seconds after applying a force of not 
more than 15 lbf for not more than 3 seconds. 



2. Latches and Exit Devices:  Not more than 15 lbf required to release latch. 



C. Pivot Hinges:  BHMA A156.4, Grade 1. 



1. Offset-Pivot Hinges:  Provide top, bottom, and intermediate offset pivots at each door 
leaf. 



D. Butt Hinges:  BHMA A156.1, Grade 1, radius corner. 



1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove 
in hinge pin, prevents removal of pin while entrance door is closed. 



2. Exterior Hinges:  Stainless steel, with stainless-steel pin. 
3. Quantities: 



a. For doors up to 87 inches high, provide 3 hinges per leaf. 
b. For doors more than 87 and up to 120 inches high, provide 4 hinges per leaf. 



E. Continuous-Gear Hinges:  Manufacturer's standard with stainless-steel bearings between 
knuckles, fabricated to full height of door and frame. 



F. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1. 



G. Automatic and Self-Latching Flush Bolts:  BHMA A156.3, Grade 1. 
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H. Panic Exit Devices:  BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting 
agency acceptable to authorities having jurisdiction, for panic protection, based on testing 
according to UL 305. 



I. Cylinders:  As specified in Section 08 71 00 "Door Hardware." 



J. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for 
aluminum framing. 



K. Operating Trim:  BHMA A156.6. 



L. Removable Mullions:  BHMA A156.3, extruded aluminum. 



1. When used with panic exit devices, provide removable mullions listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for panic 
protection, based on testing according to UL 305.  Use only mullions that have been 
tested with exit devices to be used. 



M. Closers:  BHMA A156.4, Grade 1, with accessories required for a complete installation, sized as 
required by door size, exposure to weather, and anticipated frequency of use; adjustable to 
meet field conditions and requirements for opening force. 



N. Concealed Overhead Holders:  BHMA A156.8, Grade 1. 



O. Surface-Mounted Holders:  BHMA A156.16, Grade 1. 



P. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location 
indicated, with integral rubber bumper. 



Q. Weather Stripping:  Manufacturer's standard replaceable components. 



R. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed 
fasteners on mounting strip. 



S. Silencers:  BHMA A156.16, Grade 1. 



T. Thresholds:  BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch. 



U. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket anchored to 
frame hinge-jamb at center-pivoted doors. 



2.7 ACCESSORY MATERIALS 



A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos; formulated for 30-mil thickness per coat. 



2.8 FABRICATION 



A. Form or extrude aluminum shapes before finishing. 
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B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of 
finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 



C. Framing Members, General:  Fabricate components that, when assembled, have the following 
characteristics: 



1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Means to drain water passing joints, condensation within framing members, and moisture 



migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing to 



maintain required glazing edge clearances. 
6. Provisions for field replacement of glazing from interior. 
7. Fasteners, anchors, and connection devices that are concealed from view to greatest 



extent possible. 



D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 



E. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 



F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 



G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest 
extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 



H. After fabrication, clearly mark components to identify their locations in Project according to Shop 
Drawings. 



2.9 ALUMINUM FINISHES 



A. Color Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 



1. Color:  Manufacturer's standard dark bronze. 



PART 3 - EXECUTION 



3.1 INSTALLATION 



A. General: 



1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
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5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 
deterioration. 



6. Seal joints watertight unless otherwise indicated. 



B. Metal Protection: 



1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting 
contact surfaces with primer or applying sealant or tape, or by installing nonconductive 
spacers as recommended by manufacturer for this purpose. 



2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 



C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 



D. Set continuous sill members and flashing in full sealant bed as specified in Section 07 92 00 
"Joint Sealants" to produce weathertight installation. 



E. Install components plumb and true in alignment with established lines and grades, and without 
warp or rack. 



F. Install glazing as specified in Section 08 80 00 "Glazing." 



G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 



1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather 
stripping. 



2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 



3.2 FIELD QUALITY CONTROL 



A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections. 



B. Testing Services:  Testing and inspecting of representative areas to determine compliance of 
installed systems with specified requirements shall take place as follows.  Do not proceed with 
installation of the next area until test results for previously completed areas show compliance 
with requirements. 



1. Water Spray Test:  Before installation of interior finishes has begun, areas designated by 
Architect shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 



a. Test Area:  A minimum area of 75 feet by 1 story of aluminum-framed systems. 



C. Repair or remove work if test results and inspections indicate that it does not comply with 
specified requirements. 











NJ Schools Development Authority 
New Public School #20 JE-0010-C01 



Revision #4 - June 20, 2013 
 
 



ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 08 41 13 - 10 
February 6, 2013 
DCA Submission 



 



D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 



E. Aluminum-framed assemblies will be considered defective if they do not pass tests and 
inspections. 



F. Prepare test and inspection reports. 



END OF SECTION 08 41 13 








			PART 1 -  GENERAL


			1.1 SUMMARY


			A. Section Includes:


			1. Exterior and interior storefront framing.


			2. Storefront framing for window walls.


			3. Storefront framing for ribbon walls.


			4. Storefront framing for punched openings.


			5. Exterior and interior manual-swing entrance doors and door frame units.





			B. Refer to the drawings for exterior mock requirements affecting work of this section.





			1.2 PERFORMANCE REQUIREMENTS


			A. General Performance:  Aluminum-framed systems shall withstand the effects of the following performance requirements without exceeding performance criteria or failure due to defective manufacture, fabrication, installation, or other defects in const...


			1. Movements of supporting structure indicated on Drawings including, but not limited to, story drift and deflection from uniformly distributed and concentrated live loads.


			2. Dimensional tolerances of building frame and other adjacent construction.


			3. Failure includes the following:


			a. Deflection exceeding specified limits.


			b. Thermal stresses transferring to building structure.


			c. Framing members transferring stresses, including those caused by thermal and structural movements to glazing.


			d. Noise or vibration created by wind and by thermal and structural movements.


			e. Loosening or weakening of fasteners, attachments, and other components.


			f. Failure of operating units.








			B. Delegated Design:  Design aluminum-framed systems, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.


			C. Wind Loads:  Provide entrance and storefront systems, including anchorage, capable of withstanding wind-load design pressures calculated according to requirements of authorities having jurisdiction or the American Society of Civil Engineers" ASCE 7...


			D. Deflection of Framing Members:


			1. Deflection Normal to Wall Plane:  Limited to edge of glass in a direction perpendicular to glass plane shall not exceed L/175 of the glass edge length for each individual glazing lite or an amount that restricts edge deflection of individual glazin...


			2. Deflection Parallel to Glazing Plane:  Limited to L/360 of clear span or 1/8 inch, whichever is smaller.





			E. Structural-Test Performance:  Provide aluminum-framed systems tested according to ASTM E 330 as follows:


			1. When tested at 150 percent of positive and negative wind-load design pressures, systems, including anchorage, do not evidence material failures, structural distress, and permanent deformation of main framing members exceeding 0.2 percent of span.


			2. Test Durations:  10 seconds.





			F. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a minimum static-air-pressure difference of 1.57 lbf/s...


			G. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not evidence water penetration through fixed glazing and framing areas when tested according to ASTM E 331 at a minimum static-air-pressure difference of 20 percent o...





			1.3 SUBMITTALS


			A. Product Data:  For each type of product indicated.


			B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, and attachments to other work.


			1. Include details of provisions for system expansion and contraction and for drainage of moisture in the system to the exterior.





			C. Samples:  For each type of exposed finish required.


			D. Other Action Submittals:


			1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, detailing fabrication and assembly of entrance door hardware, as well as procedures and diagrams.





			E. Delegated-Design Submittal:  For aluminum-framed systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.


			F. Product test reports.


			G. Field quality-control reports.


			H. Warranties:  Sample of special warranties.





			1.4 CLOSEOUT SUBMITTALS


			A. Maintenance data.





			1.5 QUALITY ASSURANCE


			A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.


			B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.


			C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in systems similar to those indicated for this Project.


			D. Product Options:  Information on Drawings and in Specifications establishes requirements for systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of compon...


			E. Accessible Entrances:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, Accessibility Requirements: Conform to New Jersey Uniform Construction Code Barrier Fr...


			F. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single manufacturer.


			G. Preinstallation Conference:  Conduct conference at Project site.





			1.6 WARRANTY


			A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of aluminum-framed systems that do not comply with requirements or that fail in materials or workmanship within specified warranty period.


			1. Warranty Period:  10 years from date of Substantial Completion.





			B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components on which finishes do not comply with requirements or that fail in materials or workmanship within specified warranty period.  Warran...


			1. Warranty Period:  20 years from date of Substantial Completion.











			PART 2 -  PRODUCTS


			2.1 MANUFACTURERS


			A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:


			1. EFCO Corporation.


			2. Kawneer North America; an Alcoa company. (Basis of Design)


			3. Oldcastle.


			4. Traco.


			5. Tubelite.


			6. Vistawall Architectural Products; The Vistawall Group; a Bluescope Steel company.


			7. Special-Lite


			8. Or Approved Equal.








			2.2 MATERIALS


			A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.


			1. Sheet and Plate:  ASTM B 209.


			2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221.


			3. Extruded Structural Pipe and Tubes:  ASTM B 429.


			4. Structural Profiles:  ASTM B 308/B 308M.


			5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M.





			B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and pretreatment.  Select surface preparation methods according to recommenda...


			1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M.


			2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M.


			3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M.








			2.3 FRAMING SYSTEMS


			A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness required and reinforced as required to support imposed loads.


			1. Construction:  Thermally broken on exterior assemblies.


			2. Glazing System:  Retained mechanically with gaskets on four sides.


			3. Glazing Plane:  As indicated.





			B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.


			C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.


			1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration.


			2. Reinforce members as required to receive fastener threads.


			3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing system.





			D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts, complying with ASTM A 123/A 123M or ASTM A 153/A 153M.


			E. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials.


			F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by manufacturer for joint type.


			1. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


			2. Sealants used inside the weatherproofing system shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Smal...








			2.4 GLAZING SYSTEMS


			A. Glazing:  As specified in Section 08 80 00 "Glazing."


			B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or extruded, of profile and hardness required to maintain watertight seal.


			C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type.





			2.5 ENTRANCE DOOR SYSTEMS


			A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation.


			1. Door Construction:  Minimum 0.125-inch- thick, extruded-aluminum tubular rail and stile members.  Mechanically fasten corners with reinforcing brackets that are deeply penetrated and fillet welded or that incorporate concealed tie rods.


			a. 2- to 2-1/4-inch overall thickness.


			b. Stile Width:  5 inches nominal.


			c. Bottom Rail Height:  10 inches.


			d. Thermal Construction:  High-performance plastic connectors separate aluminum members exposed to the exterior from members exposed to the interior.





			2. Door Design:  As indicated.


			a. Accessible Doors:  Smooth surfaced for width of door in area within 10 inches above floor or ground plane.





			3. Glazing Stops and Gaskets:  Beveled or square, snap-on, extruded-aluminum stops and preformed gaskets.


			a. Provide nonremovable glazing stops on inside of door.











			2.6 ENTRANCE DOOR HARDWARE


			A. General:  Provide entrance door hardware  and entrance door hardware sets indicated in "Entrance Door Hardware Sets" Article for each entrance door to comply with requirements in this Section.


			1. Entrance Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products complying with BHMA standard referenced.


			2. Sequence of Operation:  Provide electrified door hardware function, sequence of operation, and interface with other building control systems indicated.


			3. Opening-Force Requirements:


			a. Egress Doors:  Not more than 15 lbf to release the latch and not more than 30 lbfto set the door in motion and not more than 15 lbf to open the door to its minimum required width.


			b. Accessible Interior Doors:  Not more than 5 lbf to fully open door.








			B. Opening-Force Requirements:


			1. Delayed-Egress Locks:  Lock releases within 15 seconds after applying a force of not more than 15 lbf for not more than 3 seconds.


			2. Latches and Exit Devices:  Not more than 15 lbf required to release latch.





			C. Pivot Hinges:  BHMA A156.4, Grade 1.


			1. Offset-Pivot Hinges:  Provide top, bottom, and intermediate offset pivots at each door leaf.





			D. Butt Hinges:  BHMA A156.1, Grade 1, radius corner.


			1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while entrance door is closed.


			2. Exterior Hinges:  Stainless steel, with stainless-steel pin.


			3. Quantities:


			a. For doors up to 87 inches high, provide 3 hinges per leaf.


			b. For doors more than 87 and up to 120 inches high, provide 4 hinges per leaf.








			E. Continuous-Gear Hinges:  Manufacturer's standard with stainless-steel bearings between knuckles, fabricated to full height of door and frame.


			F. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1.


			G. Automatic and Self-Latching Flush Bolts:  BHMA A156.3, Grade 1.


			H. Panic Exit Devices:  BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.


			I. Cylinders:  As specified in Section 08 71 00 "Door Hardware."


			J. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for aluminum framing.


			K. Operating Trim:  BHMA A156.6.


			L. Removable Mullions:  BHMA A156.3, extruded aluminum.


			1. When used with panic exit devices, provide removable mullions listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.  Use only mullions that h...





			M. Closers:  BHMA A156.4, Grade 1, with accessories required for a complete installation, sized as required by door size, exposure to weather, and anticipated frequency of use; adjustable to meet field conditions and requirements for opening force.


			N. Concealed Overhead Holders:  BHMA A156.8, Grade 1.


			O. Surface-Mounted Holders:  BHMA A156.16, Grade 1.


			P. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location indicated, with integral rubber bumper.


			Q. Weather Stripping:  Manufacturer's standard replaceable components.


			R. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed fasteners on mounting strip.


			S. Silencers:  BHMA A156.16, Grade 1.


			T. Thresholds:  BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with maximum height of 1/2 inch.


			U. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame hinge-jamb at center-pivoted doors.





			2.7 ACCESSORY MATERIALS


			A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos; formulated for 30-mil thickness per coat.





			2.8 FABRICATION


			A. Form or extrude aluminum shapes before finishing.


			B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.


			C. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:


			1. Profiles that are sharp, straight, and free of defects or deformations.


			2. Accurately fitted joints with ends coped or mitered.


			3. Means to drain water passing joints, condensation within framing members, and moisture migrating within the system to exterior.


			4. Physical and thermal isolation of glazing from framing members.


			5. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.


			6. Provisions for field replacement of glazing from interior.


			7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.





			D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops.


			E. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and for installing entrance door hardware.


			F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware.


			G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying finishes.


			H. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.





			2.9 ALUMINUM FINISHES


			A. Color Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.


			1. Color:  Manufacturer's standard dark bronze.











			PART 3 -  EXECUTION


			3.1 INSTALLATION


			A. General:


			1. Comply with manufacturer's written instructions.


			2. Do not install damaged components.


			3. Fit joints to produce hairline joints free of burrs and distortion.


			4. Rigidly secure nonmovement joints.


			5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration.


			6. Seal joints watertight unless otherwise indicated.





			B. Metal Protection:


			1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or applying sealant or tape, or by installing nonconductive spacers as recommended by manufacturer for this purpose.


			2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.





			C. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.


			D. Set continuous sill members and flashing in full sealant bed as specified in Section 07 92 00 "Joint Sealants" to produce weathertight installation.


			E. Install components plumb and true in alignment with established lines and grades, and without warp or rack.


			F. Install glazing as specified in Section 08 80 00 "Glazing."


			G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points.


			1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather stripping.


			2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door hardware according to entrance door hardware manufacturers' written instructions using concealed fasteners to greatest extent possible.








			3.2 FIELD QUALITY CONTROL


			A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections.


			B. Testing Services:  Testing and inspecting of representative areas to determine compliance of installed systems with specified requirements shall take place as follows.  Do not proceed with installation of the next area until test results for previo...


			1. Water Spray Test:  Before installation of interior finishes has begun, areas designated by Architect shall be tested according to AAMA 501.2 and shall not evidence water penetration.


			a. Test Area:  A minimum area of 75 feet by 1 story of aluminum-framed systems.








			C. Repair or remove work if test results and inspections indicate that it does not comply with specified requirements.


			D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.


			E. Aluminum-framed assemblies will be considered defective if they do not pass tests and inspections.


			F. Prepare test and inspection reports.
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SECTION 08 51 13 - ALUMINUM WINDOWS 



PART 1 - GENERAL 



1.1 SUMMARY 



A. Section includes aluminum windows for exterior locations. 



B. Refer to the drawings for exterior mockup requirements affecting work of this section. 



C. Refer to Section 08 80 00 "Glazing" for requirements affecting the Work of this Section. 



1.2 WINDOW PERFORMANCE REQUIREMENTS 



A. Product Standard:  AAMA/WDMA/CSA 101/I.S.2/A440. 



1. Minimum Performance Class:  AW. 
2. Minimum Performance Grade:  100. 



B. All exterior glazing to be laminated, blast-resistant glass, in conformance with Owner's design 
requirements. 



C. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the 
following loads, based on testing units of the minimum test size specified herein that pass 
AAMA/WDMA/CSA 101/I.S.2/A440: 



1. Uniform Load Structural Test:  150 psf (positive and negative). 



2. Uniform Load Deflection Test:  100 psf (positive and negative).  



D. Thermal Transmittance:  NFRC 100 maximum whole-window U-factor of 0.55 Btu/sq. ft. x h x 
deg F. 



E. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal 
performance according to AAMA 1503, showing a CRF of 47. 



1.3 SUBMITTALS 



A. Product Data:  For each type of product. 



B. Shop Drawings:  Include plans, elevations, sections, hardware, accessories, insect screens, 
operational clearances, and details of installation, including anchor, flashing, and sealant 
installation. 



C. Samples:  For each exposed product and for each color specified, 2 by 4 inches in size. 



D. Product Schedule:  For aluminum windows.  Use same designations indicated on Drawings. 
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E. Product test reports. 



F. Sample warranties. 



1.4 QUALITY ASSURANCE 



A. Mockups:  Build mockups to conform with requirements for exterior mockups on Drawings, to 
verify selections made under Sample submittals, and to demonstrate aesthetic effects and set 
quality standards for materials and execution. 



1.5 WARRANTY 



A. Manufacturer's Warranty:  Manufacturer agrees to repair or replace aluminum windows that fail 
in materials or workmanship within specified warranty period. 



1. Warranty Period: 



a. Window:  10 years from date of Substantial Completion. 
b. Glazing Units:  10 years from date of Substantial Completion. 
c. Aluminum Finish:  20 years from date of Substantial Completion. 



PART 2 - PRODUCTS 



2.1 MANUFACTURERS 



A. Manufacturers:  Subject to compliance with requirements, provide Series 4000i Double Hung 
Side Load as manufactured by Architectural Window Manufacturing Corporation as Basis of 
Design, or approved comparable products by one of the following: 



1. EFCO Corporation; a Pella company. 



2. Graham Architectural Products Corp. 



3. Kawneer North America; an Alcoa company. 



4. TRACO. 



5. Wausau Window and Wall Systems. 



6. Or Approved Equal. 



2.2 ALUMINUM WINDOWS 



A. Operating Types:  As indicated on Drawings. 



B. Frames and Sashes:  Thermally broken aluminum extrusions complying with 
AAMA/WDMA/CSA 101/I.S.2/A440. 
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C. Glass:  Clear annealed glass, ASTM C 1036.  Refer to Specification Section 08 80 00 
Glazing. 



1. Kind:  Fully tempered where indicated on Drawings. 



D. Insulating-Glass Units:  ASTM E 2190.   



1. Glass:  ASTM C 1036.  Refer to Specification Section 08 80 00 Glazing 



a. Tint:  Clear. 
b. Kind:  Fully tempered unless otherwise indicated. 



2. Filling:  Fill space between glass lites with air. 
3. Low-E Coating:  As indicated in Specification Section 08 80 00 Glazing. 



E. Glazing System:  Manufacturer's standard factory-glazing system that produces required 
shatter resistance and weathertight seal. 



F. Hardware, General:  Manufacturer's standard corrosion-resistant hardware sized to 
accommodate sash weight and dimensions. 



1. Exposed Hardware Color and Finish:  As selected by Architect from manufacturer's full 
range. 



G. Weather Stripping:   
1. Provide full-perimeter weather stripping for each operable sash unless otherwise 



indicated. 
2. Manufacturer's standard compression-type, permanently resilient seal under bumper or 



wiper action, fully concealed when window is closed, in conformance with 
AAMA.WDMA/CSA 101/I.S.2/A440. 



3. Manufacturer's standard sliding-type, woven pile or wool, polypropylene or nylon pile and 
resin impregnated backing fabric, in conformance with AAMA 701/702. 



H. Projected Window Hardware: 



1. Gear-Type Rotary Operators:  Complying with AAMA 901 when tested according to 
ASTM E 405, Method A.  Provide operators that function without requiring the removal of 
interior screens or using screen wickets. 



a. Type and Style:  As selected by Architect from manufacturer's full range of types 
and styles. 



2. Hinges:  Non-friction type, not less than two per sash. 
3. Lock:  Manufacturer's standard.. 
4. Limit Devices:  Limit clear opening to 5 inches for ventilation; with custodial key release. 



I. Hung Window Hardware: 



1. Counterbalancing Mechanism:  AAMA 902. 
2. Locks and Latches:  Operated from the inside only. 
3. Tilt Hardware:  Releasing tilt latch allows sash to pivot about horizontal axis. 



J. Fasteners:  Noncorrosive and compatible with window members, trim, hardware, anchors, and 
other components. 
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1. Exposed Fasteners:  Do not use exposed fasteners to the greatest extent possible.  For 
application of hardware, use fasteners that match finish hardware being fastened. 



2.3 ACCESSORIES 



A. Subsills:  Thermally broken, extruded-aluminum subsills in configurations indicated on 
Drawings. 



B. Column Covers:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 



C. Interior Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 



D. Panning Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 



E. Receptor System:  Two-piece, snap-together, thermally broken, extruded-aluminum receptor 
system that anchors windows in place. 



2.4 INSECT SCREENS 



A. General:  Fabricate insect screens to integrate with window frame.  Provide screen for each 
operable exterior sash.  Screen wickets are not permitted. 



1. Type and Location:  Half, outside for single-hung sashes, full interior for projection sash. 



B. Aluminum Frames:  Complying with SMA 1004 or SMA 1201. 



C. Glass-Fiber Mesh Fabric:  18-by-14 or 18-by-16 mesh complying with ASTM D 3656. 



1. Mesh Color:  Manufacturer's standard. 



2.5 POLE OPERATORS 



A. General:  Provide manufacturer's standard pole operators at rate of 1 per room that contains 
operable window hardware located more than 72 inches above finished floor. 
1. Tubular shaped, anodized aluminum. 
2. Rubber cap on butt end. 
3. Rubber tip on push pull hook matching window hardware configuration. 



2.6 FABRICATION 



A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling 
components and anchoring windows. 



B. Glaze aluminum windows in the factory. 



C. Weather strip each operable sash to provide weathertight installation. 



D. Provide weep holes and internal passages to conduct infiltrating water to exterior. 
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E. Provide water-shed members above side-hinged sashes and similar lines of natural water 
penetration. 



F. Provide mullions and cover plates, matching window units, complete with anchors for support to 
structure and installation of window units.  Allow for erection tolerances and provide for 
movement of window units due to thermal expansion and building deflections, as indicated.  
Provide mullions and cover plates capable of withstanding design wind loads of window units. 



G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to 
greatest extent possible.  Disassemble components only as necessary for shipment and 
installation. 



2.7 ALUMINUM FINISHES 



A. Anodic Finish:  Class I complying with AAMA 611. 



1. Color:  Dark bronze. 



PART 3 - EXECUTION 



3.1 INSTALLATION 



A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, 
and other components.  For installation procedures and requirements not addressed in 
manufacturer's written instructions, comply with installation requirements in ASTM E 2112. 



B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction to produce weathertight construction. 



C. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 



D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 



E. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for 
smooth operation and weathertight closure. 



F. Clean exposed surfaces immediately after installing windows.  Avoid damaging protective 
coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances. 



G. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period. 



END OF SECTION 08 51 13 
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SECTION 11 52 13 - PROJECTION SCREENS 



PART 1 - GENERAL 



1.1 SUMMARY 



A. Section Includes the purchase and installation of equipment including: 
1. Electrically operated projection screens and controls. 



1.2 SUBMITTALS 



A. Shop Drawings:  For projection screens.  Show layouts and types of projection screens.  Include 
the following: 



1. For electrically operated projection screens and controls: 



a. Location of screen centerline relative to ends of screen case. 
b. Location of wiring connections. 
c. Location of seams in viewing surfaces. 
d. Anchorage details. 
e. Wiring diagrams. 



2. For rigid rear-projection screens: 



a. Frame details. 
b. Anchorage details. 



B. Manufacturer's installation instructions. 



PART 2 - PRODUCTS 



2.1 ELECTRICALLY OPERATED PROJECTION SCREENS 



A. General:  Manufacturer's standard units consisting of case, screen, motor, controls, mounting 
accessories, and other components necessary for a complete installation. 



2.2 FRONT-PROJECTION SCREENS 



A. A. Material and Viewing Surface of Front-Projection Screens:  Provide screens 
manufactured from mildew- and flame-resistant fabric of type indicated for each type of 
screen specified and complying with the following requirements: 



1. Matte-white viewing surface with gain characteristics complying with FS GG-S-
00172D(1) for Type A screen surface. 



2. Material:  Vinyl-coated glass-fiber fabric. 
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3. Mildew Resistance:  Provide mildew-resistant screen fabrics as determined by 
FS 191A/5760. 



4. Fire-Test-Response Characteristics:  Provide projection-screen fabrics identical to 
materials that have been tested for flame resistance according to both small- and 
large-scale tests of NFPA 701. 



5. Seamless Construction:  Provide screens in sizes indicated without seams. 



6. Edge Treatment:  Without black masking borders. 



7. Size of Viewing Surface (electrically operated screen): 78” x 139” or as required to 
provide a 160” diagonal based upon a 16:9 HDTV format. 



B. Manufacturers: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, those manufactured by the 
following: 



1. Bretford Manufacturing, Inc. 



2. Da-Lite Screen Co., Inc. 



3. Draper Shade & Screen Co., Inc. 



4. Or Approved Equal. 



C. Accessories: Include accessories appropriate for mounting screens at ceiling, including 
case (recessed where ACT ceilings are present), screen, mounting accessories, and 
other components required for a complete installation. Include motor, controls, electric 
brake, and limit switches for electrically operated screens. 



D. Control Station:  Provde one control station to lower, raise, stop, and reverse projection 
screen at any point. Control station should include keyswitch with cover plate, accepting 
110V current, and operating by sustained contact. 



PART 3 - EXECUTION 



3.1 FRONT-PROJECTION SCREEN INSTALLATION 



A. Install front-projection screens at locations indicated to comply with screen manufacturer's 
written instructions. 



B. Install front-projection screens with screen cases in position and in relation to adjoining 
construction indicated.  Securely anchor to supporting substrate in a manner that produces a 
smoothly operating screen with vertical edges plumb and viewing surface flat when screen is 
lowered. 



1. Install low-voltage controls according to NFPA 70 and complying with manufacturer's 
written instructions. 



a. Wiring Method:  Install wiring in raceway except in accessible ceiling spaces and in 
gypsum board partitions where unenclosed wiring method may be used.  Use UL-
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listed plenum cable in environmental air spaces, including plenum ceilings.  
Conceal raceway and cables except in unfinished spaces. 



2. Test electrically operated units to verify that screen controls, limit switches, closures, and 
other operating components are in optimum functioning condition. 



END OF SECTION 11 52 13 








			PART 1 -  GENERAL


			1.1 SUMMARY


			A. Section Includes the purchase and installation of equipment including:


			1. Electrically operated projection screens and controls.








			1.2 SUBMITTALS


			A. Shop Drawings:  For projection screens.  Show layouts and types of projection screens.  Include the following:


			1. For electrically operated projection screens and controls:


			a. Location of screen centerline relative to ends of screen case.


			b. Location of wiring connections.


			c. Location of seams in viewing surfaces.


			d. Anchorage details.


			e. Wiring diagrams.





			2. For rigid rear-projection screens:


			a. Frame details.


			b. Anchorage details.








			B. Manufacturer's installation instructions.








			PART 2 -  PRODUCTS


			2.1 ELECTRICALLY OPERATED PROJECTION SCREENS


			A. General:  Manufacturer's standard units consisting of case, screen, motor, controls, mounting accessories, and other components necessary for a complete installation.





			2.2 FRONT-PROJECTION SCREENS


			A. A. Material and Viewing Surface of Front-Projection Screens:  Provide screens manufactured from mildew- and flame-resistant fabric of type indicated for each type of screen specified and complying with the following requirements:


			1. Matte-white viewing surface with gain characteristics complying with FS GG-S-00172D(1) for Type A screen surface.


			2. Material:  Vinyl-coated glass-fiber fabric.


			3. Mildew Resistance:  Provide mildew-resistant screen fabrics as determined by FS 191A/5760.


			4. Fire-Test-Response Characteristics:  Provide projection-screen fabrics identical to materials that have been tested for flame resistance according to both small- and large-scale tests of NFPA 701.


			5. Seamless Construction:  Provide screens in sizes indicated without seams.


			6. Edge Treatment:  Without black masking borders.


			7. Size of Viewing Surface (electrically operated screen): 78” x 139” or as required to provide a 160” diagonal based upon a 16:9 HDTV format.





			B. Manufacturers: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, those manufactured by the following:


			1. Bretford Manufacturing, Inc.


			2. Da-Lite Screen Co., Inc.


			3. Draper Shade & Screen Co., Inc.


			4. Or Approved Equal.





			C. Accessories: Include accessories appropriate for mounting screens at ceiling, including case (recessed where ACT ceilings are present), screen, mounting accessories, and other components required for a complete installation. Include motor, controls...


			D. Control Station:  Provde one control station to lower, raise, stop, and reverse projection screen at any point. Control station should include keyswitch with cover plate, accepting 110V current, and operating by sustained contact.








			PART 3 -  EXECUTION


			3.1 FRONT-PROJECTION SCREEN INSTALLATION


			A. Install front-projection screens at locations indicated to comply with screen manufacturer's written instructions.


			B. Install front-projection screens with screen cases in position and in relation to adjoining construction indicated.  Securely anchor to supporting substrate in a manner that produces a smoothly operating screen with vertical edges plumb and viewing...


			1. Install low-voltage controls according to NFPA 70 and complying with manufacturer's written instructions.


			a. Wiring Method:  Install wiring in raceway except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used.  Use UL-listed plenum cable in environmental air spaces, including plenum ceilings.  Conceal ra...





			2. Test electrically operated units to verify that screen controls, limit switches, closures, and other operating components are in optimum functioning condition.
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SECTION 21 00 00 - BASIC FIRE SUPPRESSION REQUIREMENTS 



PART 1 - GENERAL 



1.1 RELATED DOCUMENTS 



A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this and the other mechanical Sections. 



1.2 IBC SEISMIC CERTIFICATION 



A. All components included herein are designed, manufactured and independently tested, rated 
and certified to meet the seismic compliance standards of the International Building Code 
(IBC). Components designated for use in systems that are life safety, toxic, high hazard, 
combustible or flammable shall meet the on line, anchorage and load path requirements for life 
safety as defined in IBC 2009 - Chapter 16 - Structural Design (including Section 1613 - 
Earthquake Loads), ASCE (American Society of Civil Engineers) Standard 7 - Minimum Design 
Loads for Buildings and Other Structures, and IBC 2009 - Chapter 17 - Structural Tests and 
Special Sections. All components used as part of a system other than the above shall meet as 
a minimum, all load path and anchorage standards for components as outlined in the IBC. 



B. All completed component assemblies shall be clearly labeled for field inspection. Labels shall 
include the manufacturer’s identification, model number, serial number and definitive 
information describing the product’s performance characteristics and the approved agency’s 
identification. 



C. In addition to all seismic requirements for IBC Certification listed elsewhere in the project 
specification, manufacturer’s submittals shall include: 



1. Certificate of Compliance from the Independent Certifying Agency clearly indicating that 
components supplied on this project are included in the component manufacturer’s 
Certificate of Compliance. 



2. Clear installation instructions including all accessory components that are part of the 
overall component installation. 



1.3 SUMMARY 



A. This Section includes general administrative and procedural requirements for mechanical 
installations.  The following administrative and procedural requirements are included in this 
Section to expand the requirements specified in Division 1: 



1. Submittals. 
2. Coordination drawings. 
3. Record documents. 
4. Maintenance manuals. 
5. Rough-ins. 
6. Mechanical installations. 
7. Cutting and patching. 
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B. Related Sections:  The following sections contain requirements that relate to this Section: 



1. Section "BASIC FIRE SUPPRESSION MATERIALS AND METHODS," for materials and 
methods common to the remainder of Mechanical Sections, plus general related 
specifications including: 



a. Access to mechanical installations. 
b. Excavation for mechanical installations within the building boundaries, and from 



building to utilities connections. 



1.4 QUALITY ASSURANCE 



A. Manufacturer's Qualifications: 



1. Firms regularly engaged in manufacture of Mechanical System products of types, 
materials, and sizes required, whose products have been in satisfactory use in similar 
service for not less than 5 years, except as otherwise specified in the other Sections. 



B. Contractor Qualifications: 



1. Firm with at least 3 years of successful installation experience on projects with 
Mechanical Systems similar to that required for project, except as otherwise specified in 
the other Sections. 



1.5 SUBMITTALS 



A. General:  Follow the procedures specified in Division 01 and in this Section. 



B. Increase, by the quantity listed below, the number of mechanical related shop drawings, 
product data, and samples submitted, to allow for required distribution plus two copies of each 
submittal required, which will be retained by the Consulting Engineer. 



1. Shop Drawings - Final Submittal:  1 additional blue- or black-line prints. 
2. Product Data:  1 additional copy of each item. 
3. Samples:  1 additional set. 



C. Additional copies may be required by individual sections of these specifications. 



1.6 SHOP DRAWINGS 



A. The term "Shop Drawings" shall be considered to mean Contractor's plans for materials and 
equipment, which become an integral part of the project.  Shop drawings, shall consist of 
fabrication, erection, and setting drawings and schedule drawings, manufacturer's scale 
drawings and wiring and control drawings.  Catalog cuts, pamphlets, descriptive literature, and 
performance and test reports shall be considered only as supportive to required Shop 
Drawings. 



B. Prior to production, facility work or other related activities the Contractor shall not proceed with 
the fabrication, procurement of equipment or materials, or facility charges/modifications, until 
such items have been approved by Owner.  The Contractor shall be responsible for and bear 
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all cost of damages, which may result from ordering any materials or proceeding with any part 
of work prior to the completion of the review of necessary Shop Drawings, by the Owner or by 
his agent.  The Owner's approval will be for the purpose of minimizing changes and project 
delays in the field, and shall in no way relieve the Contractor of full responsibility for providing 
complete, safe, reliable, operating and coordinated work (system/equipment/facilities) which is 
in compliance with these contractual documents. 



C. Drawings and schedules shall be checked and coordinated with the work of all trades involved 
before they are submitted for review by the Engineer, and shall bear the Contractor's stamp 
and approval as evidence of such checking and coordination.  Drawings or schedules 
submitted without this stamp of approval will be returned to the Contractor for resubmission, 
without review. 



D. The Contractor shall submit elevation and plan drawings for all mechanical equipment, piping 
and ductwork including location dimension of all connections: utility supply, controls and status 
connections.  The base dimensions and weights shall also be provided. 



E. All electrical interconnections shall be diagrammed on drawings including motors, control 
panels, pressure and level switches, and motorized actuators. 



F. The Contractor shall submit a complete identification list of all mechanical and electrical 
components, materials, manufacturer, model number, rating and serial number. 



G. The Contractor shall submit for review complete mechanical unit/subsystem performance data. 



H. The Contractor shall submit for review a complete set of wiring diagrams.  The drawings shall 
include elementary control diagrams and separate wiring diagrams for mechanical units or 
subsystems. 



I. A comprehensive description of operation shall be provided. 



1.7 PRODUCT DATA 



A. Requirements: 



1. Product data shall include all catalog cuts, performance curves, test reports, equipment 
lists, material lists, diagrams, pictures, and descriptive material.  All product data shall 
be submitted on either 8.5 x 11 or folded 11 x 17 inches size paper.  The product 
information shall cover all items including mechanical devices, mounting components, 
wiring, accessories, and spare parts.  The submittal information shall show the standard 
and optional product features, as well as all performance data and specifications and 
engineering details for all mechanical units installed under this contract.  Specification 
sheets shall determine adequate compliance with the contractual requirements. 



2. The Contractor shall mark all product data and  manufacturer's literature with the 
submittal information, and note what items is being furnished. The Contractor shall mark 
what option and supplies are being furnished with each item.  Do not yellow or hi-lite.  
Mark only with arrows or circling by black pen.  At least one original manufacturers 
product data sheet must be submitted, the balance can be copies.  When manuals are 
being submitted, the Contractor shall mark submittal information on both the cover and 
title page.  If the manual being submitted contains more than just one item, each item 
must be marked, and only the contract name and number shall be marked on the cover 
title page. 
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B. Submittal Quality: 



1. All submittals shall be submitted in a readable and legible quality.  Any submittal that the 
Engineer considers not acceptable quality will be returned to the Contractor for 
replacement without review. 



2. Facsimile (fax) transmittals or copies of fax transmittals are not acceptable as 
submittals. 



3. Xerographic copies must be of good quality and at least one original must be included 
with each submittal.  All copies shall be on 20 lb. white bond paper. 



1.8 FIRE DEPARTMENT APPROVALS 



A. FIRE DEPARTMENT CONNECTIONS: 



1. A letter from the Jersey City Fire Department indicating its acceptance of the type 
and location of fire department connections must be submitted with the required 
Automatic Fire Sprinkler System shop drawings and hydraulic calculations 
submittal, for review and release by the New Jersey Department of Community 
Affairs, the Authority Having Jurisdiction for this project. 



2. A letter from the Jersey City Fire Department indicating its acceptance of the type 
and thread used for fire department connections and hose stations must be 
submitted with the required Automatic Fire Sprinkler System shop drawings and 
hydraulic calculations submittal, for review and release by the New Jersey 
Department of Community Affairs, the Authority Having Jurisdiction for this 
project. 



B. FIRE ALARMS: 



1. A letter from the Jersey City Fire Department indicating its acceptance of the 
location of fire alarm remote annunciator panels must be submitted with the 
required Fire Alarm/Detection System shop drawing submittal, for review and 
release by the New Jersey Department of Community Affairs, the Authority Having 
Jurisdiction for this project. 



C. SITE ACCESS: 



1. A letter from the Jersey City Fire Department indicating its acceptance of the use 
of knox lock boxes to contain devices to allow Jersey City Fire Department 
personnel and apparatus to open the gates and gain access to the school site 
when responding to emergency situations and the locations of these knox lock 
boxes must be submitted at the time of the required Automatic Fire Sprinkler 
System or Fire Alarm/Detection System shop drawing submittal, for review and 
release by the New Jersey Department of Community Affairs, the Authority Having 
Jurisdiction for this project. 



1.9 SHOP DRAWING REVIEW 



A. Coordinate the timely submittal of all necessary information.  All drawings, product data, lists, 
samples, test reports, manuals, and other required information shall be submitted in sufficient 
time to allow the Engineer at least 14 days for review.  The submittal review process includes, 
in part, any necessary correlation, and check of, related and interdependent parts of the work.  
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Scheduling of submittals shall allow time for review, correction, resubmittal, and final review 
prior to their need for the ordering of equipment, the fabrication of materials, or actual 
construction, assembly, or erection.  No claim for extra cost, damage, or extension of time shall 
be made because of a failure to submit said information sufficiently in advance. 



B. Do not perform any work covered by submittal(s) prior to review of all related submittals by the 
Engineer. 



C. No partial submittals will be reviewed.  A submittal or resubmittal not complete will be returned 
to the Contractor for resubmittal. 



1.10 COORDINATION DRAWINGS 



A. Prepare coordination drawings in accordance with Division 01 to a scale of 1/4"=1'-0" or larger; 
detailing major elements, components, and systems of mechanical equipment and materials in 
relationship with other systems, installations, and building components.  Indicate locations 
where space is limited for installation and access and where sequencing and coordination of 
installations are of importance to the efficient flow of the Work, including (but not necessarily 
limited to) the following: 



1. Indicate the proposed locations of piping, ductwork, equipment, and materials.  Include 
the following: 
 
a. Clearances for installing and maintaining insulation. 
b. Clearances for servicing and maintaining equipment, including space for 



equipment disassembly required for periodic maintenance. 
c. Equipment connections and support details. 
d. Exterior wall and foundation penetrations. 
e. Fire-rated wall and floor penetrations. 
f. Sizes and location of required concrete pads and bases. 
g. Valve stem movement. 



2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the 
building during construction. 
 
a. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, 



and ceilings and their relationship to other penetrations and installations. 
b. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets 



and inlets, light fixtures, communication systems components, sprinklers, and 
other ceiling-mounted items. 



1.11 RECORD DOCUMENTS 



A. Prepare record documents in accordance with the requirements in Division 01 for closeout.  In 
addition to the requirements specified in Division 1, indicate the following installed conditions: 



1. Mains and branches of piping systems, with valves and control devices located and 
numbered, concealed unions located, and with items requiring maintenance located (i.e., 
traps, strainers, expansion compensators, tanks, etc.).  Valve location diagrams, 
complete with valve tag chart.  Refer to Section "IDENTIFICATION FOR FIRE 











NJ Schools Development Authority  JE-0010-C01 
New Public School #20  



Revision #4 – June 20, 2013 
 



 
BASIC FIRE SUPPRESSION REQUIREMENTS  21 00 00 - 6 
 February 6, 2013 
 DCA Submission 



SUPPRESSION PIPING AND EQUIPMENT."  Indicate actual inverts and horizontal 
locations of underground piping. 



2. Equipment locations (exposed and concealed), dimensioned from prominent building 
lines. 



3. Approved substitutions, Contract Modifications, and actual equipment and materials 
installed. 



4. Contract Modifications, actual equipment and materials installed. 



1.12 MAINTENANCE MANUALS 



A. Prepare maintenance manuals in accordance with Division 01.  In addition to the requirements 
specified in Division 1, include the following information for equipment items: 



1. Description of function, normal operating characteristics and limitations, performance 
curves, engineering data and tests, and complete nomenclature and commercial 
numbers of replacement parts. 



2. Manufacturer's printed operating procedures to include start-up, break-in, and routine 
and normal operating instructions; regulation, control, stopping, shutdown, and 
emergency instructions; and summer and winter operating instructions. 



3. Maintenance and troubleshooting; disassembly, repair, and reassembly; aligning and 
adjusting instructions. 



4. Servicing instructions and lubrication charts and schedules. 
5. No equipment system will be approved without prior submittal and approval of 



Operations and Maintenance Manuals. 



1.13 DELIVERY, STORAGE, AND HANDLING 



A. Deliver products to the project properly identified with names, model numbers, types, grades, 
compliance labels, and other information needed for identification. 



PART 2 - PRODUCTS (Not Applicable). 



PART 3 - EXECUTION 



3.1 ROUGH-IN 



A. Verify final locations for rough-ins with field measurements and with the requirements of the 
actual equipment to be connected. 



B. Refer to equipment specifications in Divisions 2 through 33 for rough-in requirements. 



3.2 MECHANICAL INSTALLATIONS 



A. General:  Sequence, coordinate, and integrate the various elements of mechanical systems, 
materials, and equipment.  Comply with the following requirements: 
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1. Coordinate mechanical systems, equipment, and materials installation with other building 
components. 



2. Verify all dimensions by field measurements. 
3. Arrange for chases, slots, and openings in other building components during progress of 



construction, to allow for mechanical installations. 
4. Coordinate the installation of required supporting devices and sleeves to be set in 



poured-in-place concrete and other structural components, as they are constructed. 
5. Sequence, coordinate, and integrate installations of mechanical materials and equipment 



for efficient flow of the Work.  Give particular attention to large equipment requiring 
positioning prior to closing in the building. 



6. Where mounting heights are not detailed or dimensioned, install systems, materials, and 
equipment to provide the maximum headroom possible.   



7. Coordinate connection of mechanical systems with exterior underground utilities and 
services.  Comply with requirements of governing regulations, franchised service 
companies, and controlling agencies.  Provide required connection for each service. 



8. Install systems, materials, and equipment to conform with approved submittal data, 
including coordination drawings, to greatest extent possible.  Conform to arrangements 
indicated by the Contract Documents, recognizing that portions of the Work are shown 
only in diagrammatic form.  Where coordination requirements conflict with individual 
system requirements, refer conflict to the Architect. 



9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to 
other building systems and components, where installed exposed in finished spaces. 



3.3 CUTTING AND PATCHING 



A. General:  Perform cutting and patching in accordance with Division 01.  In addition to the 
requirements specified in Division 1, the following requirements apply: 



1. Protection of Installed Work:  During cutting and patching operations, protect adjacent 
installations. 



B. Perform cutting, fittings, and patching of mechanical equipment and materials required to: 



1. Uncover work to provide for installation of ill-timed Work. 
2. Remove and replace defective Work. 
3. Remove and replace Work not conforming to requirements of the Contract Documents. 
4. Remove samples of installed Work as specified for testing. 
5. Install equipment and materials in existing structures. 
6. Upon written instructions from the Architect, uncover and restore Work to provide for 



Architect/Engineer observation of concealed work. 



C. Cut, remove and legally dispose of selected equipment, components, and materials as 
indicated, including but not limited to removal of piping, plumbing fixtures and trim, and other 
items made obsolete by the new Work. 



D. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to 
be removed. 



E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of 
dust and dirt to adjacent areas. 
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F. Patch existing finished surfaces and building components using new materials matching 
existing materials and experienced Installers.  Installers' qualifications refer to the materials 
and methods required for the surface and building components being patched. 



G. Patch finished surfaces and building components using new materials specified for the original 
installation and experienced Installers.  Installers' qualifications refer to the materials and 
methods required for the surface and building components being patched. 



END OF SECTION 21 00 00 
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			2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the building during construction.


			a. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.


			b. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and inlets, light fixtures, communication systems components, sprinklers, and other ceiling-mounted items.











			1.11 RECORD DOCUMENTS


			A. Prepare record documents in accordance with the requirements in Division 01 for closeout.  In addition to the requirements specified in Division 1, indicate the following installed conditions:


			1. Mains and branches of piping systems, with valves and control devices located and numbered, concealed unions located, and with items requiring maintenance located (i.e., traps, strainers, expansion compensators, tanks, etc.).  Valve location diagra...


			2. Equipment locations (exposed and concealed), dimensioned from prominent building lines.


			3. Approved substitutions, Contract Modifications, and actual equipment and materials installed.


			4. Contract Modifications, actual equipment and materials installed.








			1.12 MAINTENANCE MANUALS


			A. Prepare maintenance manuals in accordance with Division 01.  In addition to the requirements specified in Division 1, include the following information for equipment items:


			1. Description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, and complete nomenclature and commercial numbers of replacement parts.


			2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and normal operating instructions; regulation, control, stopping, shutdown, and emergency instructions; and summer and winter operating instructions.


			3. Maintenance and troubleshooting; disassembly, repair, and reassembly; aligning and adjusting instructions.


			4. Servicing instructions and lubrication charts and schedules.


			5. No equipment system will be approved without prior submittal and approval of Operations and Maintenance Manuals.








			1.13 DELIVERY, STORAGE, AND HANDLING


			A. Deliver products to the project properly identified with names, model numbers, types, grades, compliance labels, and other information needed for identification.








			PART 2 -  PRODUCTS (Not Applicable).


			PART 3 -  EXECUTION


			3.1 ROUGH-IN


			A. Verify final locations for rough-ins with field measurements and with the requirements of the actual equipment to be connected.


			B. Refer to equipment specifications in Divisions 2 through 33 for rough-in requirements.





			3.2 MECHANICAL INSTALLATIONS


			A. General:  Sequence, coordinate, and integrate the various elements of mechanical systems, materials, and equipment.  Comply with the following requirements:


			1. Coordinate mechanical systems, equipment, and materials installation with other building components.


			2. Verify all dimensions by field measurements.


			3. Arrange for chases, slots, and openings in other building components during progress of construction, to allow for mechanical installations.


			4. Coordinate the installation of required supporting devices and sleeves to be set in poured-in-place concrete and other structural components, as they are constructed.


			5. Sequence, coordinate, and integrate installations of mechanical materials and equipment for efficient flow of the Work.  Give particular attention to large equipment requiring positioning prior to closing in the building.


			6. Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment to provide the maximum headroom possible.


			7. Coordinate connection of mechanical systems with exterior underground utilities and services.  Comply with requirements of governing regulations, franchised service companies, and controlling agencies.  Provide required connection for each service.


			8. Install systems, materials, and equipment to conform with approved submittal data, including coordination drawings, to greatest extent possible.  Conform to arrangements indicated by the Contract Documents, recognizing that portions of the Work are...


			9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building systems and components, where installed exposed in finished spaces.








			3.3 CUTTING AND PATCHING


			A. General:  Perform cutting and patching in accordance with Division 01.  In addition to the requirements specified in Division 1, the following requirements apply:


			1. Protection of Installed Work:  During cutting and patching operations, protect adjacent installations.





			B. Perform cutting, fittings, and patching of mechanical equipment and materials required to:


			1. Uncover work to provide for installation of ill-timed Work.


			2. Remove and replace defective Work.


			3. Remove and replace Work not conforming to requirements of the Contract Documents.


			4. Remove samples of installed Work as specified for testing.


			5. Install equipment and materials in existing structures.


			6. Upon written instructions from the Architect, uncover and restore Work to provide for Architect/Engineer observation of concealed work.





			C. Cut, remove and legally dispose of selected equipment, components, and materials as indicated, including but not limited to removal of piping, plumbing fixtures and trim, and other items made obsolete by the new Work.


			D. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to be removed.


			E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust and dirt to adjacent areas.


			F. Patch existing finished surfaces and building components using new materials matching existing materials and experienced Installers.  Installers' qualifications refer to the materials and methods required for the surface and building components bei...


			G. Patch finished surfaces and building components using new materials specified for the original installation and experienced Installers.  Installers' qualifications refer to the materials and methods required for the surface and building components ...
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SECTION 26 07 21 - FIRE ALARM 



PART 1 - GENERAL 



1.1 SUMMARY 



A. This Section includes fire alarm systems with manual stations, detectors, signal 
equipment, controls, and devices. 



1.2 DEFINITIONS 



A. FACP:  Fire alarm control panel. 



B. LED:  Light-emitting diode. 



C. Definitions in NFPA 72 apply to fire alarm terms used in this Section. 



1.3 SYSTEM DESCRIPTION 



A. General:  Noncoded, zoned system with manual and automatic alarm initiation; and 
hard-wired for signal transmission, using separate individual circuits for each zone of 
alarm initiation and notification appliances. 



B. General:  Noncoded, addressable system with manual and automatic alarm initiation; 
and multiplexed signal transmission dedicated to fire alarm service only. 



C. General:  Noncoded, addressable-analog system with manual and automatic alarm 
initiation; automatic sensitivity control and alarm verification of certain smoke detectors; 
and multiplexed signal transmission dedicated to fire alarm service only. 



D. Zoned, noncoded, analog addressable, microprocessor-based fire detection and alarm 
system with manual and automatic alarm initiation, automatic sensitivity control and 
alarm verification of smoke detectors, and alarm tone generation with live microphone 
override. 



E. Signal transmission using hardwired separate individual circuits for each zone or circuit 
of alarm indication and combination of hardwired and multiplex signal transmission for 
alarm, trouble and supervisory initiating, monitoring and control circuits. 



F. Minimum of two evacuation circuits. Circuit one shall distribute a temporal code 3 
pattern tone alarm signal to the audio amplifiers. Circuit two shall distribute a pre-
recorded announcement to the amplifiers after three rounds of a temporal code 3 
pattern tone alarm signal. Microphone for live announcements shall override both 
circuits. 
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1.4 SUBMITTALS 



A. Wiring diagrams, battery sizing calculations and floor plans shall be developed and 
signed by a technician having NICET Level 3 Fire Alarm Certification minimum and the 
proposed fire alarm system manufacturer’s certification, and shall be submitted by the 
contractor to the state or local building code reviewing agency as well as to the 
Architect, Engineer and Authority Having Jurisdiction (AHJ). Proof of certification shall 
be included with the submittal. 



B. Product Data:  For each type of product indicated. 



C. Shop Drawings:  Show details of graphic annunciator. 



D. Wiring Diagrams:  Detail wiring and differentiate between manufacturer-installed and 
field-installed wiring.  Include diagrams for equipment and for system with all terminals 
and interconnections identified. Make all diagrams Project Specific and distinguish 
between existing and new wiring. 



E. Battery:  Sizing calculations. 



F. Floor Plans:  Indicate final outlet locations and routings of raceway connections. 



G. Device Address List:  Coordinate with final system programming. 



H. System Operation Description:  Detailed description for this Project, including method 
of operation and supervision of each type of circuit and sequence of operations for 
manually and automatically initiated system inputs and outputs.  Manufacturer's 
standard descriptions for generic systems are not acceptable. 



I. Coordination Drawings:  Plans, sections, and elevations drawn to scale and 
coordinating installation of smoke detectors in ducts and access to them.  Show the 
following near each duct smoke provision of detector installation: 



1. Size and location of ducts, including lining. 
2. Size and location of piping. 
3. Size and arrangement of structural elements. 
4. Size and location of duct smoke detector, including air-sampling elements. 



J. Operating Instructions:  For mounting at the FACP. 



K. Product Certificates:  Signed by manufacturers of system components certifying that 
products furnished comply with requirements. 



L. Installer Certificates:  Signed by manufacturer certifying that installers comply with 
requirements. 



M. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements.  Comply with NFPA 72. 



N. Maintenance Data:  For fire alarm systems to include in maintenance manuals 
specified in General Requirements Specification Sections.  Comply with NFPA 72. 
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O. Submissions to Authorities Having Jurisdiction:  In addition to distribution requirements 
for Submittals specified in General Requirements Specification Sections Section 
"Submittals," make an identical submission to authorities having jurisdiction.  Include 
copies of annotated Contract Drawings as needed to depict component locations to 
facilitate review.  Resubmit if required to make clarifications or revisions to obtain 
approval.  On receipt of comments from authorities having jurisdiction, submit them to 
Architect for review. 



P. The following documents shall be submitted to the authority responsible for enforcing 
the International Building Code for review and approval prior to installation of the fire 
alarm system. 



1. A floor plan. 
2. Locations of alarm-initiating and notification appliances. 
3. Alarm control and trouble signaling equipment. 
4. Annunciation. 
5. Power connection. 
6. Battery calculations. 
7. Conductor type and sizes. 
8. Voltage drop calculations. 
9. Manufacturers, model numbers and listing information for equipment, devices 



and materials. 
10. Details of ceiling height and construction. 
11. The interface of fire safety control functions. 



Q. Certificate of Completion:  Comply with NFPA 72. 



R. NICET and Manufacturer’s Certification: Indicating the names and technical level of 
achievement awarded to the personnel responsible for the layout and installation of the 
system. 



S. Provide programming manuals and diskette copies in ASCII or RTF format of the 
software for microprocessor or computer based systems for the Owner’s use in 
modifying, upgrading or expanding the system. 



T. Before receiving final payment and after the system has been tested, inspected, and 
approved by the Authority Having Jurisdiction, the Authorized System vendor shall turn 
over a disc copy and hard copy of the approved program and changes to the program 
for the specific project directly to the Owner. The information shall be complete in all 
respects and contain all actions, rules, and other information needed to change, alter, 
or add to the system at a future date by a licensed Factory Certified vendor of the 
installed system. This information shall not be distributed to anyone not certified by the 
Manufacturer and proof of Certification shall be presented to the Owner, in writing, 
before the information is exchanged. 



U. The Owner, as well as the system vendor, shall maintain a copy of the latest database. 
As changes are made, the Owner shall receive the latest database and the vendor of 
record shall maintain a copy. 



V. The disc copy of the program shall be turned over to the Owner in a sealed envelope 
with the following or similar verbiage: 
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1. COMPANY NAME acknowledges that all data included on the enveloped disc is 
100% complete. Data enclosed contains all software required to provide a 100% 
functioning system as required by the contract specifications and as tested and 
approved by the Authority Having Jurisdiction on DATE. 



2. The Owner shall not distribute the enclosed software disc to any company or 
individual not Authorized and Certified by the System Manufacturer. The 
enclosed software is licensed and protected by copyright of the SYSTEM 
MANUFACTURER. 



1.5 FIRE DEPARTMENT APPROVALS 



A. FIRE ALARMS: 



1. A letter from the Jersey City Fire Department indicating its acceptance of 
the location of fire alarm remote annunciator panels must be submitted 
with the required Fire Alarm/Detection System shop drawing submittal, for 
review and release by the New Jersey Department of Community Affairs, 
the Authority Having Jurisdiction for this project. 



B. SITE ACCESS: 



1. A letter from the Jersey City Fire Department indicating its acceptance of 
the use of knox lock boxes to contain devices to allow Jersey City Fire 
Department personnel and apparatus to open the gates and gain access to 
the school site when responding to emergency situations and the locations 
of these knox lock boxes must be submitted at the time of the required 
Automatic Fire Sprinkler System or Fire Alarm/Detection System shop 
drawing submittal, for review and release by the New Jersey Department of 
Community Affairs, the Authority Having Jurisdiction for this project. 



1.6 QUALITY ASSURANCE 



A. Equipment, materials and system engineering shall be provided by a direct Factory 
Authorized Systems Distributor. The on site management of the fire alarm portion of 
the project shall be the responsibility of a Factory Trained and Authorized Engineered 
Systems Distributor to ensure proper specification adherence, installation, final 
connection, test, turnover, warranty compliance, and service. 



B. Manufacturer Qualifications:  A firm experienced in manufacturing systems similar to 
those indicated for this Project and with a record of successful in-service performance. 



C. Source Limitations:  Obtain fire alarm system components through one source from a 
single manufacturer. 



D. Compliance with Local Requirements:  Comply with applicable building code, local 
ordinances and regulations, and requirements of authorities having jurisdiction. 



E. Comply with NFPA 72. 



F. UL Compliance and Labeling: Comply with provisions of UL Standards for Safety 
pertaining to fire alarm systems and provide products that are UL listed and labeled. 
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G. Comply with the following: 



1. 268 Smoke Detectors for Fire Protective Signaling Systems. 
2. 268A Smoke Detectors for Duct Application. 
3. 464 Audible Signal Appliances. 
4. 521 Heat Detectors for Fire Protective Signaling Systems. 
5. 864 Control Units for Fire Protective Signaling Systems. 
6. 1481 Power Supplies for Fire Protective Signaling Systems. 
7. 1638 Visual Signaling Appliances. 



1.7 EXTRA MATERIALS 



A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 



1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 10 percent of the 
amount installed, but in no case less than two (2) units or more than ten (10) 
units. 



2. Lamps for Strobe Units:  Quantity equal to 10 percent of the amount installed, but 
in no case less than two (2) units or more than ten (10) units. 



3. Manual Pull Stations: Quantity equal to 10 percent of the amount installed, but in 
no case less than one (1) unit or more than ten (10) units. 



4. Area Smoke Detectors, Photoelectric or Ionization Type: Quantity equal to 10 
percent of the amount installed, but in no case less than one (1) unit or more 
than ten (10) units. 



5. Heat Detectors, Combination Type: Quantity equal to 10 percent of the amount 
installed, but in no case less than one (1) unit or more than ten (10) units. 



6. Detector Bases:  Quantity equal to 2 percent of the amount installed, but in no 
case less than two (2) units or more than ten (10) units. 



7. Combination Audible and Visible Fire Alarm Signals: Quantity equal to 10 percent 
of amount of each type installed but in no case less than two (2) units or more 
than ten (10) units. 



8. Visible Fire Alarm Signals: Quantity equal to 10 percent of amount installed but in 
no case less than two (2) units or more than ten (10) units. 



9. Addressable Interface devices: Quantity equal to 10 percent of amount installed 
but in no case less than two (2) units or more than ten (10) units 



10. Printer Ribbons:  Six (6) spares. 
11. Keys and Tools:  One (1) extra set for access to locked or tamper-proofed 



components. 



B. Provide all labor, materials and programming to furnish and install the following 
additional devices where directed by the Owner, Architect, Engineer or Authority 
Having Jurisdiction during construction and prior to final acceptance. Include 50 feet of 
wiring, connection to the addressable loop, and programming. The unused devices 
shall be turned over to the owner and the owner credited the amount of labor for their 
installation. 



1. Manual Fire Alarm Pull Stations: Quantity equal to 10 percent of amount of each 
type installed but in no case less than five (5) units or more than ten (10) units. 
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2. Combination rate-of-rise and fixed 135 degree F. heat detectors: Quantity equal 
to 10 percent of amount of each type installed but in no case less than five (5) 
units or more than ten (10) units. 



3. Photoelectric Area Smoke Detectors: Quantity equal to 10 percent of amount of 
each type installed but in no case less than five (5) units or more than ten (10) 
units. 



4. Detector Bases:  Quantity equal to 10 percent of the amount installed, but in no 
case less than five (5) units or more than ten (10) units. 



5. Combination Audible and Visible Fire Alarm Signals: Quantity equal to 10 percent 
of amount of each type installed but in no case less than five (5) units or more 
than ten (10) units. 



6. Visible Fire Alarm Signals: Quantity equal to 10 percent of amount of each type 
installed but in no case less than five (5) units or more than ten (10) units. 



7. Addressable Interface devices: Quantity equal to 10 percent of amount installed 
but in no case less than five (5) units or more than ten (10) units. Include 
connection to device being monitored or controlled. 



PART 2 - PRODUCTS 



2.1 MANUFACTURERS 



A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 



1. Faraday; Siemens Building Technologies, Inc. 
2. Federal Signal Corporation. 
3. Fire Control Instruments, Inc.; a Honeywell company. 
4. Fire Lite Alarms; a Honeywell company. 
5. Gamewell; a Honeywell company. 
6. GE Infrastructure; a unit of General Electric Company. 
7. Gentex Corporation. 
8. Harrington Signal, Inc. 
9. NOTIFIER; a Honeywell company. 
10. Siemens Building Technologies, Inc.; Fire Safety Division. 
11. Silent Knight; a Honeywell company. 
12. SimplexGrinnell LP; a Tyco International company. 
13. Or Approved Equal. 



B. Basis of Design: Subject to compliance with requirements provide a Fire Alarm System 
and Components as provided by Edwards Systems Technology and obtained through 
a factory authorized distributor and as indicated on the Drawings and in the 
Specifications complete with all wiring, cutting, patching, supports, etc. as specified. 



2.2 FUNCTIONAL DESCRIPTION OF SYSTEM 



A. Control of System:  By the FACP. 



B. System Supervision:  Automatically detect and report open circuits, shorts, and 
grounds of wiring for initiating device, signaling line, and notification-appliance circuits. 
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C. Priority of Signals:  Automatic alarm response functions resulting from an alarm signal 
from one zone or device are not altered by subsequent alarm, supervisory, or trouble 
signals.  An alarm signal is the highest priority.  Supervisory and trouble signals have 
second- and third-level priority.  Higher-priority signals take precedence over signals of 
lower priority, even when the lower-priority condition occurs first.  Annunciate and 
display all alarm, supervisory, and trouble signals regardless of priority or order 
received. 



D. Noninterference:  A signal on one zone shall not prevent the receipt of signals from 
other zones. 



E. System Reset:  All zones are manually resettable from the FACP after initiating 
devices are restored to normal. 



F. Transmission to Remote Alarm Receiving Station:  Automatically route alarm, 
supervisory, and trouble signals to a remote alarm station by means of a digital alarm 
communicator transmitter, receiver, and two separate telephone lines. 



G. System Alarm Capability during Circuit Fault Conditions:  Class A.  System wiring and 
circuit arrangement prevent alarm capability reduction when a single ground or open 
circuit occurs in an initiating device circuit, signal line circuit, or notification-appliance 
circuit. 



1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, 
Class A. 



a. Initiating Device Circuits:  Style D. 
b. Notification Appliance Circuits:  Style Z. 
c. Signaling Line Circuits:  Style 6. 
d. Install no more than 50 addressable devices on each signaling line circuit. 



H. System Alarm Capability during Circuit Fault Conditions:  Class A (enhanced).  System 
wiring and circuit arrangement prevent alarm capability reduction when an open circuit, 
ground or wire-to-wire short occurs, or an open circuit and a ground occur at the same 
time in an initiating device circuit, signal line circuit, or notification-appliance circuit. 



1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, 
Class A. 



a. Initiating Device Circuits:  Style E. 
b. Notification Appliance Circuits:  Style Z. 
c. Signaling Line Circuits:  Style 7. 
d. Install no more than 50 addressable devices on each signaling line circuit. 



I. Loss of primary power at the FACP initiates a trouble signal at the FACP.  The FACP 
indicates when the fire alarm system is operating on the secondary power supply. 



J. Loss of primary power at the FACP initiates a trouble signal at the FACP and the 
annunciator.  An emergency power light is illuminated at both locations when the 
system is operating on the secondary power supply. 
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K. Basic Alarm Performance Requirements:  Unless otherwise indicated, operation of a 
manual station, automatic alarm operation of a flame or heat detector, operation of a 
sprinkler flow device, or verified automatic alarm operation of a smoke detector initiates 
the following: 



L. Basic Alarm Performance Requirements:  Unless otherwise indicated, operation of a 
manual station, automatic alarm operation of a smoke or flame or heat detector, or 
operation of a sprinkler flow device initiates the following: 



1. Notification-appliance operation. 
2. Identification at the FACP and the remote annunciator of the zone originating the 



alarm. 
3. Identification at the FACP and the remote annunciator of the device originating 



the alarm. 
4. Transmission of an alarm signal to the remote alarm receiving station. 
5. Unlocking of electric door locks in designated egress paths. 
6. Release of fire and smoke doors held open by magnetic door holders. 
7. Recall of elevators, chairlifts and stairlifts. 
8. Shutdown of fans and other air-handling equipment serving zone where alarm 



was initiated. 
9. Transmit a signal to a local standalone automatic temperature control panel for 



fan shutdown. 
10. Closing of smoke dampers in air ducts of system serving zone where alarm was 



initiated. 
11. Recording of the event in the system memory. 
12. Recording of the event by the system printer. 



M. Alarm Silencing, System Reset and Indication:  Controlled by switches in the FACP. 



N. Alarm Silencing, System Reset and Indication:  Controlled by switches in the FACP 
and the remote annunciator. 



1. Silencing-switch operation halts alarm operation of notification appliances and 
activates an "alarm silence" light.  Display of identity of the alarm zone or device 
is retained. 



2. Subsequent alarm signals from other devices or zones reactivate notification 
appliances until silencing switch is operated again. 



3. When alarm-initiating devices return to normal and system reset switch is 
operated, notification appliances operate again until alarm silence switch is reset. 



O. Automatic timed cutout shall silence the audible alarm after three rounds of the 
temporal code have been sounded. The visible alarm signals shall continue to operate 
until the FACP is reset. 



P. Operation of the City Disconnect / Drill Switch initiates a trouble signal at the FACP 
and annunciator, records the event in the system memory, and prints a record of the 
event on the system printer. 



Q. Water-flow alarm switch operation initiates the following: 



1. Notification-appliance operation. 
2. Flashing of the device location-indicating light for the device that has operated. 











NJ Schools Development Authority  JE-0010-C01 
New Public School #20  
 Revision #4 - June 20, 2013 



 
FIRE ALARM  26 07 21 - 9 
 February 6, 2013 
 DCA Submission 
 
 



R. Operating a heat detector in the elevator shaft shuts down elevator power by operating 
a shunt trip in a circuit breaker feeding the elevator. 



S. Water-flow alarm for connection to sprinkler in an elevator shaft and elevator machine 
room shuts down elevators associated with the location without time delay. 



1. A field-mounted relay actuated by the fire detector or the FACP closes the shunt 
trip circuit and operates building notification appliances and annunciator. 



T. Smoke detection for zones or detectors with alarm verification initiates the following: 



1. Audible and visible indication of an "alarm verification" signal at the FACP. 
2. Activation of a listed and approved "alarm verification" sequence at the FACP 



and the detector. 
3. Recording of the event by the system printer. 
4. General alarm if the alarm is verified. 
5. Cancellation of the FACP indication and system reset if the alarm is not verified. 



U. Smoke detector operation for a duct mounted smoke detector in a supply or return duct 
of an air handling unit causes the following: 



1. Audible and visible indication of an “alarm verification” signal at the FACP. 
2. Activation of a listed and approved “alarm verification” sequence at the FACP 



and the detector. 
3. Recording of the event on the system printer. 
4. General alarm initiation if the alarm is verified. 
5. FACP indication cancellation and reset if alarm if the alarm is not verified. 
6. Stops the supply and return fan if the alarm is verified. 



V. Carbon Monoxide detector operation initiates the following: 



1. A supervisory, audible and visible “carbon monoxide” signal indication and device 
location at the FACP and annunciator. 



2. A remote audible and visible supervisory alarm signal at a continuously attended 
location within the premises. 



3. Recording the event on the system printer. 
4. Transmission of supervisory and trouble signals to remote alarm receiving 



station. 



W. Sprinkler valve-tamper switch operation initiates the following: 



1. A supervisory, audible, and visible "valve-tamper" signal indication at the FACP 
and the annunciator. 



2. Flashing of the device location-indicating light for the device that has operated. 
3. Recording of the event by the system printer. 
4. Transmission of supervisory signal to remote alarm receiving station. 



X. Fire-pump power failure, including a dead-phase, phase-reversal, or fire pump running 
condition, initiates the following: 



1. A supervisory, audible, and visible "fire-pump power failure" or "fire pump 
running" signal indication at the FACP and the annunciator. 
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2. Recording of the event by the system printer. 
3. Transmission of trouble signal to remote alarm receiving station. 



Y. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system initiates 
the following: 



1. A supervisory, audible, and visible "sprinkler trouble" signal indication at the 
FACP and the annunciator. 



2. Flashing of the device location-indicating light for the device that has operated. 
3. Recording of the event by the system printer. 
4. Transmission of trouble signal to remote central station. 



Z. Remote Detector Sensitivity Adjustment:  Manipulation of controls at the FACP causes 
the selection of specific addressable smoke detectors for adjustment, display of their 
current status and sensitivity settings, and control of changes in those settings.  Same 
controls can be used to program repetitive, scheduled, automated changes in 
sensitivity of specific detectors.  Sensitivity adjustments and sensitivity-adjustment 
schedule changes are recorded in system memory and are printed out by the system 
printer. 



AA. Removal of an alarm-initiating device or a notification appliance initiates the following: 



1. A "trouble" signal indication at the FACP and the annunciator for the device or 
zone involved. 



2. Recording of the event by the system printer. 
3. Transmission of trouble signal to remote alarm receiving station. 



BB. Printout of Events:  On receipt of the signal, print alarm, supervisory, and trouble 
events.  Identify zone, device, and function.  Include type of signal (alarm, supervisory, 
or trouble), and date and time of occurrence.  Differentiate alarm signals from all other 
printed indications.  Also print system reset event, including the same information for 
device, location, date, and time.  Commands initiate the printout of a list of existing 
alarm, supervisory, and trouble conditions in the system and a historical log of events. 



CC. FACP Alphanumeric Display:  Plain-English-language descriptions of alarm, 
supervisory, and trouble events; and addresses and locations of alarm-initiating or 
supervisory devices originating the report.  Display monitoring actions, system and 
component status, system commands, programming information, and data from the 
system's historical memory. 



2.3 MANUAL PULL STATIONS 



A. Description:  Fabricated of metal or plastic, and finished in red with molded, raised-
letter operating instructions of contrasting color. 



1. Single-action mechanism initiates an alarm. 
2. Double-action mechanism requires two actions, such as a push and a pull, to 



initiate an alarm. 
3. Station Reset:  Key or wrench operated; double pole, double throw; switch rated 



for the voltage and current at which it operates. 
4. Indoor Protective Shield:  Factory-fabricated clear plastic enclosure, hinged at 



the top to permit lifting for access to initiate an alarm.  Lifting the cover actuates 
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an integral battery-powered audible horn intended to discourage false alarm 
operation. 



5. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure, 
hinged at the top to permit lifting for access to initiate an alarm. 



6. Integral Addressable Module:  Arranged to communicate manual-station status 
(normal, alarm, or trouble) to the FACP. 



2.4 SMOKE DETECTORS 



A. General:  Include the following features: 



1. Operating Voltage:  24-V dc, nominal. 
2. Self-Restoring:  Detectors do not require resetting or readjustment after actuation 



to restore them to normal operation. 
3. Plug-in Arrangement:  Detector and associated electronic components are 



mounted in a module that connects in a tamper-resistant manner to a fixed base 
with a twist-locking plug connection.  Terminals in the fixed base accept building 
wiring. 



4. Integral Visual-Indicating Light:  LED type.  Indicates detector has operated. 
5. Sensitivity:  Can be tested and adjusted in-place after installation. 
6. Integral Addressable Module:  Arranged to communicate detector status (normal, 



alarm, or trouble) to the FACP. 
7. Remote Controllability:  Unless otherwise indicated, detectors are analog-



addressable type, individually monitored at the FACP for calibration, sensitivity, 
and alarm condition, and individually adjustable for sensitivity from the FACP. 



B. Photoelectric Smoke Detectors:  Include the following features: 



1. Sensor:  LED or infrared light source with matching silicon-cell receiver. 
2. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot (0.008 and 0.011 



percent/mm) smoke obscuration when tested according to UL 268A. 
3. Integral Thermal Detector:  Fixed-temperature type with 135 deg F (57 deg C) 



setting. 



C. Ionization Detector:  Include the following features: 



1. Responsive to both visible and invisible products of combustion. 
2. Self-compensating for changes in environmental conditions. 



D. Beam-Type Smoke Detector:  Each detector consists of a separate transmitter and 
receiver with the following features: 



1. Adjustable Sensitivity:  More than a six-level range, minimum. 
2. Linear Range of Coverage:  600 feet (180 m), minimum. 
3. Tamper Switch:  Initiates trouble signal at the central FACP when either 



transmitter or receiver is disturbed. 
4. Separate Color-Coded LEDs:  Indicate normal, alarm, and trouble status.  Any 



detector trouble, including power loss, is reported to the central FACP as a 
composite "trouble" signal. 



E. Remote Air-Sampling Detector System:  Includes air-sampling pipe network, a laser-
based photoelectric detector, a sample transport fan, and a control unit. 
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1. Pipe Network:  Electrical metallic tubing connects control unit with designated 
sampling holes. 



2. Smoke Detector:  Particle-counting type with continuous laser beam.  Sensitivity 
adjustable to a minimum of three preset values. 



3. Sample Transport Fan:  Centrifugal type, creating a minimum static of 0.05 
inches (1.3 mm) of water at all sampling ports. 



4. Control Unit:  Single or multizone unit as indicated.  Provides same system 
power supply, supervision, and alarm features as specified for the central FACP 
plus separate trouble indication for airflow and detector problems. 



5. Signals to the Central FACP:  Any type of local system trouble is reported to the 
central FACP as a composite "trouble" signal.  Alarms on each system zone are 
individually reported to the central FACP as separately identified zones. 



F. Duct Smoke Detector: Photoelectric Type. 



1. Utilizing a light scattering type photoelectric sensor to sense changes in air 
samples from its surroundings and suitable for direct insertion into ducts up to 
36” x 36” with air velocities up to 5000 feet per minute. 



2. Provide duct housing assemblies for ducts exceeding 36” x 36”. Provide air 
sampling inlet tubes and air exhaust tubes. Protect sensing chamber from 
damage and insects. Support both ends of tubes. 



3. Include relay with contacts rated to interrupt fan motor control circuit or smoke 
damper power circuit. 



G. Duct Smoke Detector:  Ionization type. 



1. Sampling Tube:  Design and dimensions as recommended by the manufacturer 
for the specific duct size, air velocity, and installation conditions where applied. 



2. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 



2.5 OTHER DETECTORS 



A. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg 
F (57 deg C) or rate of rise of temperature that exceeds 15 deg F (8.3 deg C) per 
minute, unless otherwise indicated. 



1. Mounting:  Adapter plate for outlet box mounting. 
2. Mounting:  Plug-in base for outlet box mounting, interchangeable with smoke 



detector bases. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, 



alarm, or trouble) to the FACP. 



B. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a 
fixed temperature of 135 deg F for normal operation or 190 deg F (88 deg C) for high 
temperature operation. 



1. Mounting:  Adapter plate for outlet box mounting. 
2. Mounting:  Plug-in base for outlet box mounting, interchangeable with smoke 



detector bases. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, 



alarm, or trouble) to the FACP. 



C. Continuous Linear Heat-Detector System:  Consists of detector cable and control unit. 
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1. Detector Cable:  Comply with UL 521.  Rated detection temperature 155 deg F 
(68 deg C).  Listed for "regular" service and a standard environment.  Cable 
includes two steel actuator wires twisted together with spring pressure, wrapped 
with protective tape, and finished with PVC outer sheath.  Each actuator wire is 
insulated with heat-sensitive material that reacts with heat to allow the cable twist 
pressure to short circuit wires at the location of elevated temperature. 



2. Control Panel:  Two-zone or multizone unit as indicated.  Provides same system 
power supply, supervision, and alarm features as specified for the central FACP. 



3. Signals to the Central FACP:  Any type of local system trouble is reported to the 
central FACP as a composite "trouble" signal.  Alarms on each detection zone 
are individually reported to the central FACP as separately identified zones. 



4. Integral Addressable Module:  Arranged to communicate detector status (normal, 
alarm, or trouble) to the FACP. 



D. Flame Detector:  Ultraviolet type with solid-state amplifier-switching circuit set for 10-
second delay, unless otherwise indicated. 



1. Mounting:  Adapter plate for outlet box mounting. 
2. Mounting:  Plug-in base, interchangeable with smoke detector bases. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, 



alarm, or trouble) to the FACP. 



E. Remote Addressable Modules: High temperature, waterproof and explosion proof units 
may be provided with remotely mounted external addressable interface units. 



F. Carbon Monoxide Detector: U. L. Listed to Standard 2075 including the following 
features: 



1. Operating Voltage: 24 vdc supervised power supply from the fire alarm system. 
2. Mounting: Surface or semi-flush mounting to standard outlet boxes. 
3. Features: Test and reset switch; Green LED for normal operation; Red LED for 



alarm indication; SPST alarm relay; SPST trouble relay. 
4. Activates alarm contacts at multiple levels of exposure to carbon monoxide 



based on time-weighted averages of the gas present. 
5. Alarm contacts activate a supervisory condition on the fire alarm system and 



local audible and visible signal via remote addressable module. 
6. Activates trouble contacts upon failure of the detector or loss of operating power. 
7. Trouble contacts activate a trouble condition on the fire alarm system via remote 



addressable module. 



2.6 NOTIFICATION APPLIANCES 



A. Description:  Equip for mounting as indicated and have screw terminals for system 
connections. 



1. Combination Devices:  Factory-integrated audible and visible devices in a single-
mounting assembly. 



B. Bells:  Electric-vibrating, 24-V dc, under-dome type; with provision for housing the 
operating mechanism behind the bell.  When operating, bells provide a sound-pressure 
level of 94 dB, measured 10 feet (3 m) from the bell.  10-inch (254-mm) size, unless 
otherwise indicated.  Bells are weatherproof where indicated. 
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C. Horns: Electric vibrating polarized type 24 volt d.c. with operating mechanism mounted 
behind a grille. Horns shall produce a minimum sound pressure level (SPL) of 92 dBA 
average anechoic @ 10 ft. and 88 dBA reverberant @ 10 ft. 



D. High Decibel Horns: Electronic projector polarized type 24 volt d.c. surface mounted 
with adjustable mounting bracket. Horns shall produce a minimum sound pressure 
level of 110 dBA at 10 ft. Horns shall be weatherproof and listed for outdoor use where 
applicable. 



E. Chimes: Electronic polarized solid-state 24 volt d. c. mounted behind a grille. Chimes 
shall produce a sound pressure level (SPL) of 83 dBA average anechoic @ 10 ft. and 
52 dBA reverberant @ 10 ft. in vibrating mode. 



F. Visible Alarm Devices:  Xenon strobe lights listed under UL 1971 with clear or nominal 
white polycarbonate lens.  Mount lens on an aluminum faceplate.  The word "FIRE" is 
engraved in minimum 1-inch- (25-mm-) high letters on the lens. 



1. Rated Light Output: Generally, 15 candela in corridors; 110 candela elsewhere 
unless otherwise indicated. Comply with the minimum intensities indicated in the 
CABO/ANSI A117.1-1998 “Room spacing allocation” and “Corridor spacing 
allocation” tables for the quantity and locations on devices indicated on the 
drawings. Where the required intensities cannot be obtained from the indicated 
devices, provide additional devices evenly distributed to meet the required 
intensities. 



G. Voice/Tone Speakers: 



1. Speakers: Low profile, low inrush, UL 1480 or UL 1971 listed, with 1/8, 1/4, 1/2, 
1, 2, 4 and 8 watt taps producing 96 dBA @ 10 ft. for speakers and 93 dBA @ 10 
ft. for combination speaker/strobes. 



2. Horn Loudspeakers: Red, surface mounted, adjustable mounting bracket, UL 
1480 listed, producing 102 dBA at 15 watts at 10 ft. with minimum of three power 
taps in 3 dB decreasing increments. 



3. Mounting:  Flush, semirecessed, surface, or surface-mounted; bidirectional as 
indicated. 



4. Matching Transformers:  Tap range matched to the acoustical environment of the 
speaker location. 



2.7 FIREFIGHTERS' TELEPHONES 



A. Comply with NFPA 72 requirements for two-way telephone communication service. 



B. Wall Mounted Phone Jacks: Telephone jacks mounted on single gang plate for use 
with portable phones. Plates shall be engraved "FIRE EMERGENCY PHONE" on the 
front oft the plate. 



C. Pluggable Phones: Provide five (5) emergency telephones constructed of Red Cycolac 
type T thermal ABS material with five foot coiled line cord and jack attached. Store 
phones in cabinet in or at the FACP. 
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D. Telephone Storage Rack: Sufficient to hold the quantity of phones provided. May be 
included in the FACP or a separate matching cabinet with hinged locking front door 
with glass vision panel. 



1. Exterior Identification:  "Firefighters' Telephone." 
2. Interior Identification:  Station number and location. 
3. Size:  To accommodate handset and cord. 



2.8 REMOTE DEVICE LOCATION-INDICATING LIGHTS AND IDENTIFICATION PLATES 



A. Description:  LED indicating light near each smoke detector that may not be readily 
visible, and each sprinkler water-flow switch and valve-tamper switch.  Light is 
connected to flash when the associated device is in an alarm or trouble mode.  Lamp 
is flush mounted in a single gang wall plate.  A red, laminated, phenolic-resin 
identification plate at the indicating light identifies, in engraved white letters, device 
initiating the signal and room where the smoke detector or valve is located.  For water-
flow switches, the identification plate also designates protected spaces downstream 
from the water-flow switch. 



2.9 MAGNETIC DOOR HOLDERS 



A. Description:  Units are equipped for wall or floor mounting as indicated and are 
complete with matching doorplate. 



1. Electromagnet:  Requires no more than 3 W to develop 25-lbf (111-N) holding 
force. 



2. Wall-Mounted Units:  Flush mounted, unless otherwise indicated. 
3. Rating:  24-V ac or dc. 
4. Rating:  120-V ac. 



B. Material and Finish:  Match door hardware. 



2.10 CENTRAL FACP 



A. Cabinet:  Lockable steel enclosure.  Arrange interior components so operations 
required for testing or for normal maintenance of the system are performed from the 
front of the enclosure.  If more than one unit is required to form a complete control 
panel, fabricate with matching modular unit enclosure to accommodate components 
and to allow ample gutter space for field wiring and interconnecting panels. 



1. Identify each enclosure with an engraved, red, laminated, phenolic-resin 
nameplate with lettering not less than 1 inch (25 mm) high.  Identify individual 
components and modules within cabinets with permanent labels. 



2. Mounting:  Flush. 
3. Mounting:  Surface. 



B. Alarm and Supervisory Systems:  Separate and independent in the FACP.  Alarm-
initiating zone boards consist of plug-in cards.  Construction requiring removal of field 
wiring for module replacement is unacceptable. 
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C. Control Modules:  Include types and capacities required to perform all functions of fire 
alarm systems. 



D. Indications:  Local, visible, and audible signals announce alarm, supervisory, and 
trouble conditions.  Each type of audible alarm has a different sound. 



E. Indicating Lights and System Controls:  Individual LED devices identify zones 
transmitting signals.  Zone lights distinguish between alarm and trouble signals, and 
indicate the type of device originating the signal.  Manual switches and push-to-test 
buttons do not require a key to operate.  Controls include the following: 



1. Alarm acknowledge switch. 
2. Alarm silence switch. 
3. System reset switch. 
4. LED test switch. 



F. Notification Appliance Circuits (NAC):  



1. The audible signal portion of each NAC shall sound the ANSI S3-41 Audible 
Emergency Evacuation Signal three-pulse temporal pattern for a minimum of 180 
seconds after which it shall be capable of being selected for continuous sounding 
with a silencing switch. 



2. The audible signal portion of each NAC shall be capable of selecting continuous, 
temporal 3-3-3, or march time signaling, 60 beats per minute. 



3. The visible signal portion of each NAC shall be for use with synchronized strobe 
lights. 



G. Resetting Controls:  Prevent the resetting of alarm, supervisory, or trouble signals 
while the alarm or trouble condition still exists. 



H. Alphanumeric Display and System Controls:  Arranged for interface between human 
operator at the FACP and addressable system components, including annunciation 
and supervision.  Display alarm, supervisory, and component status messages and the 
programming and control menu. 



1. Display:  Liquid-crystal type, 40 characters, minimum. 
2. Keypad:  Arranged to permit entry and execution of programming, display, and 



control commands. 



I. Alphanumeric Display and System Controls:  Arranged for interface between human 
operator at the FACP and addressable system components, including annunciation, 
supervision, and control. Display alarm, supervisory, and component status messages 
and the programming and control menu. 



1. Display:  A minimum of 80 characters; alarm, supervisory, and component status 
messages; and indicate control commands to be entered into the system for 
control of smoke detector sensitivity and other parameters. 



2. Keypad:  Arranged to permit entry and execution of programming, display, and 
control commands. 



J. Voice Alarm:  An emergency communication system, includes central voice alarm 
system components complete with microphones, preamplifiers, amplifiers, and tone 
generators.  Features include the following: 
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1. Digital integrated audio system multiplexing two independent audio channels 
over a single pair of wires. The system shall include distributed audio amplifiers, 
one for each speaker circuit, for the ultimate in system survivability. 



2. A local temporal code 3 tone at each amplifier to allow evacuation signals to be 
broadcast in the protected premises. 



3. A digital message unit which provides a local temporal code 3 tone followed by 
up to 24 minutes of pre-recorded emergency messaging. The message 
contained in the fully digital message unit shall be recordable in the field on a 
computer. 



4. A fully integrated Emergency Communications System including a paging 
microphone, digital message playback unit, and 2 fully digitized and multiplexed 
Audio Channels.  



5. The system shall have paging control switches and LEDs to support specific 
zone selection as shown on the plans. A minimum of two zones shall be 
provided; one interior and one exterior. The zone control / displays shall confirm 
amplifier selection and annunciate amplifier and amplifier circuit trouble. 



6. The system shall automatically deliver a preannounce tone of 1000 Hz for three 
seconds when the emergency operator presses the microphone talk key. A ready 
to page LED shall flash during the preannounce and turn steady when the 
system is ready for the user’s page delivery. 



7. The system shall include a page deactivation timer, which activates for 3 
seconds when the emergency user releases the microphone talk key. Should the 
user subsequently press the microphone key during the deactivation period a 
page can be delivered immediately.  Should the timer complete its cycle the 
system shall automatically restore emergency signalling and any subsequent 
paging will be preceded by the pre-announce tone. A VU display shall display 
voice level to the emergency operator. 



8. Each audio power amplifier shall have integral audio signal de-multiplexers, 
allowing the amplifier to select any one of two digitized audio channels.  The 
channel selection shall be directed by the system software.  



9. Each amplifier output shall include a dedicated, supervised 25/70 Vrms speaker 
circuit, which is suitable for connection of emergency speaker appliances.  Each 
amplifier shall also include a notification appliance circuit rated at 24Vdc @ 3.5A 
for connection of visible (strobe) appliances.  This circuit shall be fully 
programmable and it shall be possible to define the circuit for the support of 
audible, visible, or ancillary devices. 



10. Standby audio amplifiers shall be provided that automatically sense the failure of 
a primary amplifier, and automatically program themselves to select and de-
multiplex the same audio information channel of the failed primary amplifier, and 
fully replace the function of the failed amplifier. 



K. Firefighters' Telephone Control Module:  Controls firefighters' two-way telephone 
communication system.  Arrange system to use dedicated, two-way, supervised voice 
communication links between the FACP and remote firefighters' telephone stations 
throughout the building.  Supervised telephone lines shall be connected to talk circuits 
by controls in this module.  Controls provide the ability to disconnect phones from talk 
circuits if too many phones are in use simultaneously.  The module includes the 
following: 



1. Audible Pulse and Tone Generator, and High-Intensity Lamp:  When a remote 
telephone is activated, it causes the audible signal to sound and the high-
intensity lamp to flash. 
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2. Selector panel controls simultaneous operation of telephones in selected zones 
and permits up to six phones to be operated simultaneously.  Ground faults and 
open or shorted telephone lines are indicated on the panel front by individual 
LEDs.  Zone-selector switches with associated LED indicators permit the 
firefighter to activate selected telephone zones.  LED indicators display elevator 
recall status. 



L. Instructions:  Printed or typewritten instruction card mounted behind a plastic or glass 
cover in a stainless steel or aluminum frame.  Include interpretation and describe 
appropriate response for displays and signals.  Briefly describe the functional operation 
of the system under normal, alarm, and trouble conditions. 



2.11 REMOTE ANNUNCIATOR 



A. Description:  Duplicate annunciator functions of the FACP for alarm, supervisory, and 
trouble indications.  Also duplicate manual switching functions of the FACP, including 
acknowledging, silencing, reset, and test. 



1. Mounting:  Flush or surface cabinet as indicated, NEMA 250, Class 1 indoors; 
Class 3R outdoors. 



B. Display Type and Functional Performance:  Individual LED for each type of alarm and 
supervisory device, and LEDs to indicate "normal power" and "trouble." 



1. An alarm or supervisory signal causes the illumination of a zone light, floor light, 
and device light. 



2. System trouble causes the illumination of all lights above and also the trouble 
light. 



3. Additional LEDs indicate normal and emergency power modes for the system. 
4. A test switch tests LEDs mounted on the panel.  Switch does not require key 



operation. 
5. Graphics:  Integrate LED displays with graphic display panel to form a graphic 



annunciator. 



C. Display Type and Functional Performance:  Alphanumeric display same as the FACP.  
Controls with associated LEDs permit acknowledging, silencing, resetting, and testing 
functions for alarm, supervisory, and trouble signals identical to those in the FACP. 



D. Graphic Display Panel for Remote Annunciator:  Wall-mounted engraved panel 
indicating the building floor plan with a "You Are Here" designation.  Engrave zone, 
area, and floor designations on the face of the panel. 



1. Materials:  Satin-finished stainless steel or brushed aluminum. 
2. Floor Plan and Zone Boundary Lines:  Engraved in the surface and filled with 



colored paint.  Floor plan lines are black and 1/4 inch (6 mm) wide; zone 
boundaries are red and 1/8 inch (3 mm) wide. 



3. Engraved Legends:  1/4-inch- (6-mm-) high minimum, in letters filled with red 
paint. 



4. Mounting:  Integral with lamp-type annunciator.  Locate zone lamps in the floor 
plan zones they represent. 



5. Mounting:  Adjacent to remote annunciator. 











NJ Schools Development Authority  JE-0010-C01 
New Public School #20  
 Revision #4 - June 20, 2013 



 
FIRE ALARM  26 07 21 - 19 
 February 6, 2013 
 DCA Submission 
 
 



2.12 EMERGENCY POWER SUPPLY 



A. General:  Components include valve-regulated, recombinant lead acid battery; 
charger; and an automatic transfer switch. 



1. Battery Nominal Life Expectancy:  10 years, minimum. 



B. General:  Components include nickel-cadmium battery, charger, and an automatic 
transfer switch. 



1. Battery Nominal Life Expectancy:  20 years, minimum. 



C. Battery Capacity:  Comply with NFPA 72. 



1. Magnetic door holders are not served by emergency power.  Magnetic door 
holders are released when normal power fails. 



D. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  Provide 
capacity for 150 percent of the connected system load while maintaining batteries at 
full charge.  If batteries are fully discharged, the charger recharges them completely 
within four hours.  Charger output is supervised as part of system power supply 
supervision. 



E. Integral Automatic Transfer Switch:  Transfers the load to the battery without loss of 
signals or status indications when normal power fails. 



2.13 ADDRESSABLE INTERFACE DEVICE 



A. Description:  Microelectronic monitor module listed for use in providing a multiplex 
system address for listed fire and sprinkler alarm-initiating devices with normally open 
contacts. 



B. Integral Relay:  Capable of providing a direct signal to the elevator controller to initiate 
elevator recall or to a circuit breaker shunt trip for power shutdown. 



2.14 DIGITAL ALARM COMMUNICATOR TRANSMITTER 



A. Listed and labeled under UL 864 and NFPA 72. 



B. Functional Performance:  Unit receives an alarm, supervisory, or trouble signal from 
the FACP panel, and automatically captures one or two telephone lines and dials a 
preset number for a remote central station.  When contact is made with the central 
station(s), the signal is transmitted.  The unit supervises up to two telephone lines.  
Where supervising two lines, if service on either line is interrupted for longer than 45 
seconds, the unit initiates a local trouble signal and transmits a signal indicating loss of 
telephone line to the remote alarm receiving station over the remaining line.  When 
telephone service is restored, unit automatically reports that event to the central 
station.  If service is lost on both telephone lines, the local trouble signal is initiated. 
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C. Secondary Power:  Integral rechargeable battery and automatic charger.  Battery 
capacity is adequate to comply with NFPA 72 requirements. 



D. Self-Test:  Conducted automatically every 24 hours with report transmitted to central 
station. 



2.15 RADIO ALARM TRANSMITTER 



A. Listed and labeled under NFPA 72 and NFPA 1221.  Comply with 47 CFR 90. 



B. Description:  Manufacturer's recognized commercial product; factory assembled, wired, 
and tested; and ready for installation and operation. 



1. Packaging:  A single, modular, NEMA 250, Type 1 metal enclosure with a 
tamper-resistant flush tumbler lock. 



2. Signal Transmission Mode and Frequency:  VHF or UHF 2-W power output, 
coordinated with operating characteristics of the established remote alarm 
receiving station designated by Owner. 



3. Normal Power Input:  120-V ac. 
4. Secondary Power:  Integral-sealed, rechargeable, 12-V battery and charger.  



Comply with NFPA 72 requirements for battery capacity. 
5. Antenna:  Omnidirectional, coaxial half-wave, dipole type with driving point 



impedance matched to transmitter and antenna cable output impedance.  Wind-
load strength of antenna and mounting hardware and supports shall withstand 
100 mph (160 km/h) with a gust factor of 1.3 without failure. 



6. Antenna Cable:  Coaxial cable with impedance matched to the transmitter output 
impedance. 



7. Antenna-Cable Connectors:  Weatherproof. 
8. Alarm Interface Devices:  Circuit boards, modules, and other auxiliary devices, 



integral to the transmitter, matching fire alarm and other system outputs to 
message generating inputs of the transmitter that produce required message 
transmissions. 



C. Functional Performance:  Unit receives an alarm, supervisory, or trouble signal from 
the FACP, or from its own internal sensors or controls, and automatically transmits 
signal along with a unique code that identifies the transmitting station to the remote 
alarm receiving station.  The message transmitted corresponds to standard 
designations for the fire-reporting system to which the signal is being transmitted and 
includes separately designated messages in response to the following events or 
conditions: 



1. Transmitter Low-Battery Condition:  Sent when battery voltage is below 85 
percent of rated value. 



2. System Test Message:  Initiated by a manual test switch within the transmitter 
cabinet or automatically, at an optionally preselected time, once every 24 hours 
with transmission time controlled by a programmed timing device integral to 
transmitter controls. 



3. Transmitter Trouble Message:  Actuated by failure, in excess of one-minute 
duration, of the transmitter normal power source or derangement of the wiring of 
the transmitter or any alarm input interface circuit or device connected to it. 



4. Local Fire Alarm System Trouble Message:  Initiated by events or conditions that 
cause a trouble signal to be indicated on the building system. 
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5. Local Fire Alarm System Alarm Message:  Actuated when the building system 
goes into an alarm state.  Identifies zone or device that initiated the alarm. 



6. Local Alarm System Supervisory Alarm Message:  Actuated when the building 
alarm system indicates a supervisory alarm. 



2.16 SYSTEM PRINTER 



A. Description:  Listed and labeled as an integral part of the fire alarm system. 



2.17 GUARDS FOR PHYSICAL PROTECTION 



A. Guards shall be heavy gauge welded wire mesh painted to match the device or clear 
perforated or slotted ultraviolet stabilized, high impact, injection molded virgin 
polycarbonate. 



B. Guards shall not impair the normal viewing, audibility, physical operation or testing of 
the equipment. 



C. Pull Station Protective Covers shall be Mini Stopper Model STI-6600 Protective Lexan 
Covers or approved equal. Covers shall contain an integral battery and battery 
operated horn. The horn shall sound whenever the cover is lifted to access the pull 
station. Where Stopper covers are indicated as weatherproof, provide a Model SUB-
317 weatherproof gasket or provide Models STI-6525 or 6535 outdoor rated covers. 



2.18 FIRE ALARM WIRE AND CABLE  



A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 



1. Comtran Corporation. 
2. Draka Cableteq USA. 
3. Genesis Cable Products; Honeywell International, Inc. 
4. Rockbestos-Suprenant Cable Corp. 
5. West Penn Wire. 
6. Or approved equal. 



B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with 
NFPA 70, Article 760. 



C. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG and also 
size as recommended by system manufacturer. 



1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, 
Classification CI, for power-limited fire alarm signal service Type FPL.  NRTL 
listed and labeled as complying with US 1424 and UL 2196 for a 2-hour rating. 



D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, 
color-coded insulation. 



1. Low-Voltage Circuits:  No. 16 AWG, minimum. 
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2. Line-Voltage Circuits:  No. 12 AWG, minimum. 
3. Multi conductor Armored Cable:  NFPA 70, Type MC, copper conductors, Type 



TFN/THHN conductor insulation, copper drain wire, copper armor with outer 
jacket with red identifier stripe, NTRL listed for fire alarm and cable tray 
installation, plenum rated, and complying with requirements in UL 2196 for a 2-
hour rating. 



PART 3 - EXECUTION 



3.1 EQUIPMENT INSTALLATION 



A. Connect the FACP with a disconnect switch with lockable handle or cover. 



B. Manual Pull Stations:  Mount semiflush in recessed back boxes. 



C. Water-Flow Detectors and Valve Supervisory Switches:  Connect for each sprinkler 
valve station required to be supervised. 



D. Ceiling-Mounted Smoke Detectors:  Not less than 4 inches (100 mm) from a sidewall to 
the near edge.  For exposed solid-joist construction, mount detectors on the bottom of 
joists.  On smooth ceilings, install not more than 30 feet (9 m) apart in any direction. 



E. Wall-Mounted Smoke Detectors:  At least 4 inches (100 mm), but not more than 12 
inches (300 mm), below the ceiling. 



F. Smoke Detectors near Air Registers:  Install no closer than 60 inches (1520 mm). 



G. Duct Mounted Smoke Detectors: Securely installed in ductwork in accordance with 
manufacturer's instructions and in such a manner as to obtain a representative sample 
of the air stream. Wherever possible locate just after a bend or air inlet to avoid 
stratification and a minimum of 6 duct widths downstream from the bend or inlet. 
Smoke detectors in classroom A/C units will be provided by others and shall be wired 
into the fire alarm system by the electrical contractor [through an interface module]. 



H. Heat Detectors in Elevator Shafts:  Coordinate temperature rating and location with 
sprinkler rating and location. 



I. Audible Alarm-Indicating Devices:  Where ceiling heights permit, install top of 
appliance not less than 90 inches above the finished floor and not less than 6 inches 
(150 mm) below the ceiling.  Install bells and horns on flush-mounted back boxes with 
the device-operating mechanism concealed behind a grille.  Combine audible and 
visible alarms at the same location into a single unit. 



J. Voice / Tone Speakers: Generally audible signals shall be flush mounted multi-tap 
voice/tone speakers. 



1. In boiler rooms, mechanical equipment rooms, etc. and outdoors audible signals 
shall be surface mounted supervised horn speakers. 



K. Horns: Generally audible signals shall be flush mounted electric vibrating horns. 
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1. In boiler rooms, mechanical equipment rooms, etc. and outdoors audible signals 
shall be surface mounted high decibel horns. 



L. Chimes: In spaces such as individual classrooms, kindergartens, small group 
instruction rooms, offices, etc. audible signals shall be electronic chimes. 



M. Visual Alarm Indicating Devices: Install with bottom of appliance not less than 80 
inches (2030 mm) and no greater than 96 inches (2440 mm) above the finished floor. 



N. Combination Audible/Visual Indicating Devices: Install with top of appliance not less 
than 90 inches (2280 mm) and bottom of appliance not greater than 96 inches (2440 
mm) above the finished floor. 



O. Device Location-Indicating Lights:  Locate in public space near the device they 
monitor. 



P. FACP:  Surface mount with tops of cabinets not more than 72 inches (1830 mm) above 
the finished floor. 



Q. Annunciator:  Install with the top of the panel not more than 72 inches (1830 mm) 
above the finished floor. 



R. Antenna for Radio Alarm Transmitter:  Mount to building structure where indicated.  
Use mounting arrangement and substrate connection that will resist 100-mph (160-
km/h) wind load with a 1.3 gust factor without damage. 



S. Elevators:  The Electrical Contractor shall engage a licensed elevator contractor to 
perform the work in the machine room, shafts and cars. Alarm and communications 
cables to the cars shall be plenum rated cable and shall be fastened to the traveling 
cables with approved fasteners. Audible and visual alarm signals and firefighter 
intercommunication jacks shall be flush mounted in the front panels or designated side 
panels of each car. Panels shall be removed for cutting. Cars shall be taken out of 
service one at a time while the work is being done. Audible signals shall be provided 
with concealed attenuating device to mute the sound level. 



3.2 WIRING INSTALLATION 



A. Wiring Method: Install line voltage wiring in metal raceway according to Electrical 
Specification Sections Sections. Conceal raceway except in unfinished spaces and as 
indicated. 



B. Install low voltage fire alarm cables concealed within building spaces; run cables in 
metal raceway where run exposed less than eight feet from finished floor. 



C. Do not install conductors, wires or cables of any other system in the same raceway or 
cable with fire alarm power supply circuits, non-power limited fire alarm circuits or 
power limited fire alarm circuits. 



D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors 
as recommended by the manufacturer.  Install conductors parallel with or at right 
angles to sides and back of the enclosure.  Bundle, lace, and train conductors to 
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terminal points with no excess.  Connect conductors that are terminated, spliced, or 
interrupted in any enclosure associated with the fire alarm system to terminal blocks.  
Mark each terminal according to the system's wiring diagrams.  Make all connections 
with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug 
connectors. 



E. Make splices and connections in low voltage fire alarm cables in metal boxes with 
covers. 



F. Make cable connections to fire alarm devices using metal boxes and cable connectors 
so there is no strain on the wiring termination. 



G. Cable Taps:  Use numbered terminal strips in junction, pull and outlet boxes, cabinets, 
or equipment enclosures where circuit connections are made.  



H. Do not make taps or splices in supervised, hard-wired nonaddressable circuits. 



I. Color-Coding:  Color-code fire alarm conductors differently from the normal building 
power wiring.  Use one color-code for alarm circuit wiring and a different color-code for 
supervisory circuits.  Color-code audible alarm-indicating circuits differently from alarm-
initiating circuits.  Use different colors for visible alarm-indicating devices.  Paint fire 
alarm system junction boxes and covers red. 



J. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  
Separate risers in close proximity to each other with a minimum one-hour-rated wall, 
so the loss of one riser does not prevent the receipt or transmission of signal from 
other floors or zones. 



K. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the 
FACP and the transmitter.  Install number of conductors and electrical supervision for 
connecting wiring as needed to suit monitoring function. 



3.3 GUARDS FOR PHYSICAL PROTECTION 



A. Provide protective guards on all fire alarm devices in cafeterias, multipurpose rooms, 
gymnasiums, weight rooms, locker rooms, boiler rooms, mechanical rooms, loading 
docks, receiving areas, pipe spaces, pipe tunnels, stages, storage rooms, shops and 
shafts, on the building exterior, and other spaces and areas where [devices are] 
subject to damage or accidental operation from sports, physical activities, general 
housekeeping, maintenance, or the movement of supplies, materials, furniture and 
equipment. 



B. Provide pull station protective covers on all fire alarm pull stations that are located in 
common areas or otherwise subject to false alarm. 



C. Guards are not required where the physical construction of the equipment provides 
adequate protection against damage. 



D. Install guards after finish painting is completed. 
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3.4 IDENTIFICATION 



A. Identify system components, wiring, cabling, and terminals according to Electrical 
Specification Sections Section "Basic Electrical Materials and Methods." 



B. Identify system components, wiring, cabling, and terminals according to Electrical 
Specification Sections Section "Electrical Identification." 



C. Install instructions frame in a location visible from the FACP. 



D. Paint power-supply disconnect switch red and label "FIRE ALARM." 



3.5 GROUNDING 



A. Ground cable shields and equipment according to system manufacturer's written 
instructions to eliminate shock hazard and to minimize, to the greatest extent possible, 
ground loops, common-mode returns, noise pickup, cross talk, and other impairments. 



B. Signal Ground Terminal:  Locate at main equipment rack or cabinet.  Isolate from 
power system and equipment grounding. 



C. Install grounding electrodes of type, size, location, and quantity as indicated.  Comply 
with installation requirements in Electrical Specification Sections Section "Grounding." 



D. Ground equipment and conductor and cable shields.  For audio circuits, minimize, to 
the greatest extent possible, ground loops, common-mode returns, noise pickup, cross 
talk, and other impairments.  Provide 5-ohm ground at main equipment location.  
Measure, record, and report ground resistance. 



E. Ground radio alarm transmitter system and equipment as recommended by the 
manufacturer. 



3.6 FIELD QUALITY CONTROL 



A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect field-assembled components and connections and to supervise pretesting, 
testing, and adjustment of the system.  Report results in writing. 



B. Pretesting:  After installation, align, adjust, and balance the system and perform 
complete pretesting.  Determine, through pretesting, the compliance of the system with 
requirements of Drawings and Specifications.  Correct deficiencies observed in 
pretesting.  Replace malfunctioning or damaged items with new ones, and retest until 
satisfactory performance and conditions are achieved.  Prepare forms for systematic 
recording of acceptance test results. 



C. Report of Pretesting:  After pretesting is complete, provide a letter certifying the 
installation is complete and fully operable, including the names and titles of witnesses 
to preliminary tests. 
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D. Final Test Notice:  Provide a minimum of 10 days' notice in writing when the system is 
ready for final acceptance testing. 



E. Minimum System Tests:  Test the system according to procedures outlined in NFPA 
72. Test the fire alarm control panels, annunciators, and each new or relocated alarm 
initiating, indicating or interfacing device in the presence of the Contractor, Owner's 
Architect's and Engineer's Representative, and the Local Fire Subcode Official. 
Minimum required tests are as follows: 



1. Verify the absence of unwanted voltages between circuit conductors and ground. 
2. Test all conductors for short circuits using an insulation-testing device. 
3. With each circuit pair, short circuit at the far end of the circuit and measure the 



circuit resistance with an ohmmeter.  Record the circuit resistance of each circuit 
on record drawings. 



4. Verify that the control unit is in the normal condition as detailed in the 
manufacturer's operation and maintenance manual. 



5. Test initiating and indicating circuits for proper signal transmission under open 
circuit conditions.  One connection each should be opened at not less than 10 
percent of initiating and indicating devices.  Observe proper signal transmission 
according to class of wiring used. 



6. Test each initiating and indicating device for alarm operation and proper 
response at the control unit.  Test smoke detectors with actual products of 
combustion. 



7. Test the system for all specified functions according to the approved operation 
and maintenance manual.  Systematically initiate specified functional 
performance items at each station, including making all possible alarm and 
monitoring initiations and using all communications options.  For each item, 
observe related performance at all devices required to be affected by the item 
under all system sequences.  Observe indicating lights, displays, signal tones, 
and annunciator indications.  Observe all voice audio for routing, clarity, quality, 
freedom from noise and distortion, and proper volume level. 



8. Test Both Primary and Secondary Power:  Verify by test that the secondary 
power system is capable of operating the system for the period and in the 
manner specified. 



F. Retesting:  Correct deficiencies indicated by tests and completely retest work affected 
by such deficiencies.  Verify by the system test that the total system meets 
Specifications and complies with applicable standards. 



G. Report of Tests and Inspections:  Provide a written record of inspections, tests, and 
detailed test results in the form of a test log.  Submit log on the satisfactory completion 
of tests. 



H. Tag all equipment, stations, and other components at which tests have been 
satisfactorily completed. 



3.7 CLEANING AND ADJUSTING 



A. Cleaning:  Remove paint splatters and other spots, dirt, and debris.  Touch up 
scratches and marred finish to match original finish.  Clean unit internally using 
methods and materials recommended by manufacturer. 
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3.8 DEMONSTRATION 



A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel as specified below: 



1. Train Owner's maintenance personnel on procedures and schedules for starting 
and stopping, troubleshooting, servicing, adjusting, and maintaining equipment 
and schedules.  Provide a minimum of 8 hours' training. 



2. Training Aid:  Use the approved final version of the operation and maintenance 
manual as a training aid. 



3. Schedule training with Owner, through Architect, with at least seven days' 
advance notice. 



3.9 ON-SITE ASSISTANCE 



A. Occupancy Adjustments:  When requested within one year of date of Substantial 
Completion, provide on-site assistance in adjusting sound levels, controls, and 
sensitivities to suit actual occupied conditions.  Provide up to three requested visits to 
Project site for this purpose. 



END OF SECTION 26 07 21 
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SECTION 26 24 16 - PANELBOARDS 



PART 1 - GENERAL 



1.1 SUMMARY 



A. Section Includes: 



1. Distribution panelboards. 
2. Panelboards. 
3. Loadcenters. 



1.2 DEFINITIONS 



A. SVR:  Suppressed voltage rating. 



B. TVSS:  Transient voltage surge suppressor. 



1.3 PERFORMANCE REQUIREMENTS 



A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7, IEEE 344 and Section "Electrical Supports and Seismic 
Restraints".  



1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and units that are part of 
an emergency or standby power system will be fully operational after the seismic event." 



1.4 SUBMITTALS 



A. Product Data:  For each type of panelboard, switching and overcurrent protective device, 
transient voltage suppression device, accessory, and component indicated.  Include dimensions 
and manufacturers' technical data on features, performance, electrical characteristics, ratings, 
and finishes. 



B. Shop Drawings:  For each panelboard and related equipment. 



1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings. 



2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 



protective devices and auxiliary components. 
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C. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective 
devices, accessories, and components will withstand seismic forces defined in Electrical 
Specification Section "Electrical Supports and Seismic Restraints." Include the following: 



1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 



2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 



3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 



D. Field Quality-Control Reports: 



1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 



requirements. 



E. Panelboard Schedules:  For installation in panelboards.  



F. Operation and Maintenance Data:  For panelboards and components to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in General Requirements 
Section "Operation and Maintenance Data," include the following: 



1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 



2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments. 



G. Trip Settings: Submit manufacturer’s literature covering the following information, as applicable, 
for each circuit breaker for which adjustable trip settings are required. 



1. Switchboard or panelboard identification. 
2. Circuit number or circuit breaker identification. 
3. Size of circuit beaker – frame amps. 
4. Size of rating plug – trip amps. 



1.5 QUALITY ASSURANCE 



A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer. 



B. Product Selection for Restricted Space:  Drawings may indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items.  
Comply with indicated maximum dimensions. 



C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 



D. Comply with NEMA PB 1. 
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E. Comply with NFPA 70. 



1.6 DELIVERY, STORAGE, AND HANDLING 



A. Remove loose packing and flammable materials from inside panelboards. 



B. Handle and prepare panelboards for installation according to NEMA PB 1. 



1.7 PROJECT CONDITIONS 



A. Environmental Limitations: 



1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period. 



2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated: 



a. Ambient Temperature:  Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F 
(plus 40 deg C). 



b. Altitude:  Not exceeding 6600 feet (2000 m). 



B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 



1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 



1.8 COORDINATION 



A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 



1.9 EXTRA MATERIALS 



A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 



1. Keys:  Six spares for each type of panelboard cabinet lock. 
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PART 2 - PRODUCTS 



2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 



A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Electrical Specification Section "Electrical Supports and Seismic Restraints." 



B. Enclosures:  Flush- and surface-mounted cabinets. 



1. Rated for environmental conditions at installed location. 



a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 



2. Front:  Secured to box with concealed trim clamps.  Standard hinged and locked door 
within front cover. For surface-mounted fronts, match box dimensions; for flush-mounted 
fronts, overlap box. 



3. Skirt for Surface-Mounted Panelboards:  Where indicated, same gage and finish as 
panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor. 



4. Gutter Extension and Barrier:  Where indicated, same gage and finish as panelboard 
enclosure; integral with enclosure body.  Arrange to isolate individual panel sections. 



5. Finishes: 



a. Panels and Trim:  Steel and galvanized steel, factory finished immediately after 
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish 
consisting of prime coat and thermosetting topcoat. 



b. Back Boxes:  Galvanized steel where flush-mounted or surface-mounted in 
unfinished spaces; Same finish as panels and trim where surface-mounted in 
finished spaces. 



6. Directory Card:  Inside panelboard door, mounted in  metal frame with transparent 
protective cover. 



C. Phase, Neutral, and Ground Buses: 



1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding 



conductors; bonded to box. 
3. Isolated Ground Bus:  Where indicated, adequate for branch-circuit isolated ground 



conductors; insulated from box. 
4. Extra-Capacity Neutral Bus:  Where indicated, neutral bus rated 200 percent of phase 



bus and UL listed as suitable for nonlinear loads. 
5. Split Bus:  Where indicated, vertical buses divided into individual vertical sections. 



D. Conductor Connectors:  Suitable for use with conductor material and sizes. 



1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs Mechanical type. 
3. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 
4. Feed-Through Lugs:  Where indicated, mechanical type, suitable for use with conductor 



material.  Locate at opposite end of bus from incoming lugs or main device. 
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5. Subfeed (Double) Lugs:  Where indicated, mechanical type suitable for use with 
conductor material.  Locate at same end of bus as incoming lugs or main device. 



6. Gutter-Tap Lugs:  Where indicated, mechanical type suitable for use with conductor 
material.  Locate at same end of bus as incoming lugs or main device. 



7. Extra-Capacity Neutral Lugs:  Where indicated, rated 200 percent of phase lugs mounted 
on extra-capacity neutral bus. 



E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load 
centers with one or more main service disconnecting and overcurrent protective devices. 



F. Arc Flash Warning Label: Labeled "DANGER – ARC FLASH HAZARD” with the Approach 
Boundary, PPE and Incident Energy Levels indicated based on the short circuit rating of the 
equipment. 



G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 



2.2 PANELBOARD SHORT-CIRCUIT RATING 



A. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Series-connected ratings are not acceptable. 



B. Unless otherwise indicated the minimum RMS symmetrical short circuit ratings shall be as 
follows: 



1. Main Distribution Panels. 



a. 480Y/277 volt systems; 100,000 amperes RMS symmetrical. 



2. All other panelboards. 



a. 480Y/277 volt systems. 



1) Up to 225 amps; 65,000 amperes RMS symmetrical. 
2) Over 225 amps; 100,000 amperes RMS symmetrical. 



b. 208Y/120 volt systems. 



1) Up to 400 amps; 65,000 amperes RMS symmetrical. 
2) Over 400 amps; 100,000 amperes RMS symmetrical. 



c. 208Y/120 volt systems derived from dry type step down transformers. 



1) Any ampacity. 



a) 6 kva - 45 kva; 10,000 amperes RMS symmetrical. 
b) 75 kva - 150 kva; 22,000 amperes RMS symmetrical. 
c) 225 kva - 300 kva; 42,000 amperes RMS symmetrical. 
d) Above 500 kva; 100,000 amperes RMS symmetrical. 



3. Loadcenters – Commercial 
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a. Same as "panelboards". 



2.3 DISTRIBUTION PANELBOARDS 



A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 



1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5.  Other "Approved" manufacturer in accordance with Electrical Specification Section 



"Special Requirements". 



B. Panelboards:  NEMA PB 1, "Panelboards Rated 600 Volts or Less". 



C. Doors:  All distribution panel boards shall have door–in-door construction. Doors shall be 
secured with vault-type latch with tumbler lock; keyed alike. 



1. Provide two latches, keyed alike. 



D. Mains:  Circuit breaker or Lugs only as indicated. 



E. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers; plug-in circuit breakers where 
individual positive-locking device requires mechanical release for removal. 



2.4 PANELBOARDS 



A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 



1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5.  Other "Approved" manufacturer in accordance with Electrical Specification Section 



"Special Requirements". 



B. Panelboards:  NEMA PB 1, "Panelboards Rated 600 Volts or Less". 



C. Mains:  Circuit breaker or lugs only as indicated. 



D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 
adjacent units. 



E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 



F. Double Width and Multiple Section Panelboards: Where more than 42 poles are indicated, or 
where otherwise indicated, provide two or more panelboards butted together side by side. 
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Boxes shall be same size and shall be chase nippled or close nippled together. Fronts to be 
same height and shall not overlap. 



G. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box 
equipped with ground and neutral terminal buses. 



2.5 OVERCURRENT PROTECTIVE DEVICES 



A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 



1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5.  Other "Approved" manufacturer in accordance with Electrical Specification Section 



"Special Requirements". 



B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with  interrupting capacity to meet 
available fault currents as indicated. 



C. Generally, all molded-case circuit breakers shall be thermal-magnetic unless indicated 
otherwise. 



1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 
and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 



D. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 



1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials. 
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 



lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) 
lighting circuits. 



4. Ground-Fault Protection:  Where indicated, Integrally mounted relay and trip unit with 
adjustable pickup and time-delay settings, push-to-test feature, and ground-fault 
indicator. 



2.6 ACCESSORY COMPONENTS AND FEATURES 



A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective 
device test, inspection, maintenance, and operation. 



B. Portable Test Set:  For testing functions of solid-state trip devices without removing from 
panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays. 
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PART 3 - EXECUTION 



3.1 EXAMINATION 



A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 



B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or 
have been subjected to water saturation. 



C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 



D. Proceed with installation only after unsatisfactory conditions have been corrected. 



3.2 INSTALLATION 



A. Install panelboards and accessories according to NEMA PB 1.1. 



B. Equipment Mounting:  Install floor-mounted panelboards on concrete bases, 4-inch (100-mm) 
nominal thickness.  Comply with requirements for concrete base specified in other Sections." 



1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of base. 



2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base 
and anchor into structural concrete floor. 



3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 



4. Install anchor bolts to elevations required for proper attachment to panelboards. 
5. Attach panelboard to the vertical finished or structural surface behind the panelboard. 



C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 



D. Comply with mounting and anchoring requirements specified in Electrical Specification Section 
"Electrical Supports and Seismic Restraints." 



E. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated or 
required to maintain a maximum of 78 inches maximum to top of operating handle in any 
position. 



F. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 



G. Install overcurrent protective devices not already factory installed. 



1. Set field-adjustable, circuit-breaker trip ranges. 



H. Install filler plates in unused spaces. 
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I. Recessed Panelboards: Stub four 1-inch (27-GRC) empty conduits from panelboard into 
accessible ceiling space or space designated to be ceiling space in the future.   



J. Surface Mounted Panelboards: Stub four 1-inch (27-GRC) empty conduits into raised floor 
space or below slab not on grade. 



K. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 



L. Do not use gutter space as pull or splice boxes for foreign circuits or circuits controlled by 
devices external to the panelboard. 



M. Comply with NECA 1. 



3.3 IDENTIFICATION 



A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with Electrical Specification Section "Identification for Electrical Systems." 



B. Create a directory to indicate installed circuit loads; incorporate Owner's final room 
designations.  Obtain approval before installing.  Use a computer or typewriter to create 
directory; handwritten directories are not acceptable. 



C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Electrical Specification Section "Identification for 
Electrical Systems." 



D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Electrical Specification 
Section "Identification for Electrical Systems." 



E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one 
or more service disconnecting and overcurrent protective devices. 



F. Arc Flash Warning Label: Labeled "DANGER – ARC FLASH HAZARD” with the Approach 
Boundary, PPE and Incident Energy Levels indicated based on the short circuit rating of the 
equipment unless an arc flash study is to be performed. 



3.4 FIELD QUALITY CONTROL 



A. Testing Agency:  Contractor shall engage the testing agency. 



B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 



C. Perform tests and inspections. 



1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 
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D. Acceptance Testing Preparation: 



1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. 



2. Test continuity of each circuit. 



E. Tests and Inspections: 



1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 



2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 



3. Perform the following infrared scan tests and inspections and prepare reports: 



a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each panelboard.  Remove 
front panels so joints and connections are accessible to portable scanner. 



b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each panelboard 11 months after date of Substantial Completion. 



c. Instruments and Equipment: 



1) Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values.  Provide calibration record 
for device. 



F. Panelboards will be considered defective if they do not pass tests and inspections. 



G. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results.  Include notation of deficiencies detected, 
remedial action taken and observations after remedial action. 



3.5 ADJUSTING 



A. Adjust moving parts and operable component to function smoothly, and lubricate as 
recommended by manufacturer. 



B. Set field-adjustable circuit-breaker trip ranges as indicated, as specified in Electrical 
Specification Section "Overcurrent Protective Device Coordination Study." 



C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. 



1. Measure as directed during period of normal system loading. 
2. Perform load-balancing circuit changes outside normal occupancy/working schedule of 



the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment. 



3. After circuit changes, recheck loads during normal load period.  Record all load readings 
before and after changes and submit test records. 



4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, 
is not acceptable.  Rebalance and recheck as necessary to meet this minimum 
requirement. 
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3.6 PROTECTION 



A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 
written instructions. 



END OF SECTION 26 24 16 








			PART 1 -  GENERAL


			1.1 SUMMARY


			A. Section Includes:


			1. Distribution panelboards.


			2. Panelboards.


			3. Loadcenters.








			1.2 DEFINITIONS


			A. SVR:  Suppressed voltage rating.


			B. TVSS:  Transient voltage surge suppressor.





			1.3 PERFORMANCE REQUIREMENTS


			A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions determined according to SEI/ASCE 7, IEEE 344 and Section "Electrical Supports and Seismic Restraints".


			1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and units that are part of an emergency or standby power system will be fully operational after...








			1.4 SUBMITTALS


			A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...


			B. Shop Drawings:  For each panelboard and related equipment.


			1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.


			2. Detail enclosure types and details for types other than NEMA 250, Type 1.


			3. Detail bus configuration, current, and voltage ratings.


			4. Short-circuit current rating of panelboards and overcurrent protective devices.


			5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.





			C. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective devices, accessories, and components will withstand seismic forces defined in Electrical Specification Section "Electrical Supports and Seismic Restr...


			1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.


			2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.


			3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.





			D. Field Quality-Control Reports:


			1. Test procedures used.


			2. Test results that comply with requirements.


			3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.





			E. Panelboard Schedules:  For installation in panelboards.


			F. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in General Requirements Section "Operation and Maintenance Data," include the following:


			1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.


			2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.





			G. Trip Settings: Submit manufacturer’s literature covering the following information, as applicable, for each circuit breaker for which adjustable trip settings are required.


			1. Switchboard or panelboard identification.


			2. Circuit number or circuit breaker identification.


			3. Size of circuit beaker – frame amps.


			4. Size of rating plug – trip amps.








			1.5 QUALITY ASSURANCE


			A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.


			B. Product Selection for Restricted Space:  Drawings may indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.


			C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


			D. Comply with NEMA PB 1.


			E. Comply with NFPA 70.





			1.6 DELIVERY, STORAGE, AND HANDLING


			A. Remove loose packing and flammable materials from inside panelboards.


			B. Handle and prepare panelboards for installation according to NEMA PB 1.





			1.7 PROJECT CONDITIONS


			A. Environmental Limitations:


			1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...


			2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:


			a. Ambient Temperature:  Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F (plus 40 deg C).


			b. Altitude:  Not exceeding 6600 feet (2000 m).








			B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:


			1. Ambient temperatures within limits specified.


			2. Altitude not exceeding 6600 feet (2000 m).








			1.8 COORDINATION


			A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...





			1.9 EXTRA MATERIALS


			A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


			1. Keys:  Six spares for each type of panelboard cabinet lock.











			PART 2 -  PRODUCTS


			2.1 GENERAL REQUIREMENTS FOR PANELBOARDS


			A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Electrical Specification Section "Electrical Supports and Seismic Restraints."


			B. Enclosures:  Flush- and surface-mounted cabinets.


			1. Rated for environmental conditions at installed location.


			a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.





			2. Front:  Secured to box with concealed trim clamps.  Standard hinged and locked door within front cover. For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.


			3. Skirt for Surface-Mounted Panelboards:  Where indicated, same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.


			4. Gutter Extension and Barrier:  Where indicated, same gage and finish as panelboard enclosure; integral with enclosure body.  Arrange to isolate individual panel sections.


			5. Finishes:


			a. Panels and Trim:  Steel and galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.


			b. Back Boxes:  Galvanized steel where flush-mounted or surface-mounted in unfinished spaces; Same finish as panels and trim where surface-mounted in finished spaces.





			6. Directory Card:  Inside panelboard door, mounted in  metal frame with transparent protective cover.





			C. Phase, Neutral, and Ground Buses:


			1. Material:  Hard-drawn copper, 98 percent conductivity.


			2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.


			3. Isolated Ground Bus:  Where indicated, adequate for branch-circuit isolated ground conductors; insulated from box.


			4. Extra-Capacity Neutral Bus:  Where indicated, neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.


			5. Split Bus:  Where indicated, vertical buses divided into individual vertical sections.





			D. Conductor Connectors:  Suitable for use with conductor material and sizes.


			1. Material:  Hard-drawn copper, 98 percent conductivity.


			2. Main and Neutral Lugs Mechanical type.


			3. Ground Lugs and Bus-Configured Terminators:  Mechanical type.


			4. Feed-Through Lugs:  Where indicated, mechanical type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.


			5. Subfeed (Double) Lugs:  Where indicated, mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.


			6. Gutter-Tap Lugs:  Where indicated, mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.


			7. Extra-Capacity Neutral Lugs:  Where indicated, rated 200 percent of phase lugs mounted on extra-capacity neutral bus.





			E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load centers with one or more main service disconnecting and overcurrent protective devices.


			F. Arc Flash Warning Label: Labeled "DANGER – ARC FLASH HAZARD” with the Approach Boundary, PPE and Incident Energy Levels indicated based on the short circuit rating of the equipment.


			G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.





			2.2 PANELBOARD SHORT-CIRCUIT RATING


			A. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals. Series-connected ratings are not acceptable.


			B. Unless otherwise indicated the minimum RMS symmetrical short circuit ratings shall be as follows:


			1. Main Distribution Panels.


			a. 480Y/277 volt systems; 100,000 amperes RMS symmetrical.





			2. All other panelboards.


			a. 480Y/277 volt systems.


			1) Up to 225 amps; 65,000 amperes RMS symmetrical.


			2) Over 225 amps; 100,000 amperes RMS symmetrical.





			b. 208Y/120 volt systems.


			1) Up to 400 amps; 65,000 amperes RMS symmetrical.


			2) Over 400 amps; 100,000 amperes RMS symmetrical.





			c. 208Y/120 volt systems derived from dry type step down transformers.


			1) Any ampacity.


			a) 6 kva - 45 kva; 10,000 amperes RMS symmetrical.


			b) 75 kva - 150 kva; 22,000 amperes RMS symmetrical.


			c) 225 kva - 300 kva; 42,000 amperes RMS symmetrical.


			d) Above 500 kva; 100,000 amperes RMS symmetrical.











			3. Loadcenters – Commercial


			a. Same as "panelboards".











			2.3 DISTRIBUTION PANELBOARDS


			A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:


			1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.


			2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.


			3. Siemens Energy & Automation, Inc.


			4. Square D; a brand of Schneider Electric.


			5.  Other "Approved" manufacturer in accordance with Electrical Specification Section "Special Requirements".





			B. Panelboards:  NEMA PB 1, "Panelboards Rated 600 Volts or Less".


			C. Doors:  All distribution panel boards shall have door–in-door construction. Doors shall be secured with vault-type latch with tumbler lock; keyed alike.


			1. Provide two latches, keyed alike.





			D. Mains:  Circuit breaker or Lugs only as indicated.


			E. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.





			2.4 PANELBOARDS


			A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:


			1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.


			2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.


			3. Siemens Energy & Automation, Inc.


			4. Square D; a brand of Schneider Electric.


			5.  Other "Approved" manufacturer in accordance with Electrical Specification Section "Special Requirements".





			B. Panelboards:  NEMA PB 1, "Panelboards Rated 600 Volts or Less".


			C. Mains:  Circuit breaker or lugs only as indicated.


			D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.


			E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.


			F. Double Width and Multiple Section Panelboards: Where more than 42 poles are indicated, or where otherwise indicated, provide two or more panelboards butted together side by side. Boxes shall be same size and shall be chase nippled or close nippled ...


			G. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.





			2.5 OVERCURRENT PROTECTIVE DEVICES


			A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:


			1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.


			2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.


			3. Siemens Energy & Automation, Inc.


			4. Square D; a brand of Schneider Electric.


			5.  Other "Approved" manufacturer in accordance with Electrical Specification Section "Special Requirements".





			B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with  interrupting capacity to meet available fault currents as indicated.


			C. Generally, all molded-case circuit breakers shall be thermal-magnetic unless indicated otherwise.


			1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.





			D. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:


			1. Standard frame sizes, trip ratings, and number of poles.


			2. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.


			3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.


			4. Ground-Fault Protection:  Where indicated, Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.








			2.6 ACCESSORY COMPONENTS AND FEATURES


			A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.


			B. Portable Test Set:  For testing functions of solid-state trip devices without removing from panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.








			PART 3 -  EXECUTION


			3.1 EXAMINATION


			A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.


			B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.


			C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.


			D. Proceed with installation only after unsatisfactory conditions have been corrected.





			3.2 INSTALLATION


			A. Install panelboards and accessories according to NEMA PB 1.1.


			B. Equipment Mounting:  Install floor-mounted panelboards on concrete bases, 4-inch (100-mm) nominal thickness.  Comply with requirements for concrete base specified in other Sections."


			1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of base.


			2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.


			3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.


			4. Install anchor bolts to elevations required for proper attachment to panelboards.


			5. Attach panelboard to the vertical finished or structural surface behind the panelboard.





			C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.


			D. Comply with mounting and anchoring requirements specified in Electrical Specification Section "Electrical Supports and Seismic Restraints."


			E. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated or required to maintain a maximum of 78 inches maximum to top of operating handle in any position.


			F. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.


			G. Install overcurrent protective devices not already factory installed.


			1. Set field-adjustable, circuit-breaker trip ranges.





			H. Install filler plates in unused spaces.


			I. Recessed Panelboards: Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.


			J. Surface Mounted Panelboards: Stub four 1-inch (27-GRC) empty conduits into raised floor space or below slab not on grade.


			K. Arrange conductors in gutters into groups and bundle and wrap with wire ties.


			L. Do not use gutter space as pull or splice boxes for foreign circuits or circuits controlled by devices external to the panelboard.


			M. Comply with NECA 1.





			3.3 IDENTIFICATION


			A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Electrical Specification Section "Identification for Electrical Systems."


			B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.


			C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Electrical Specification Section "Identification for Electrical Systems."


			D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Electrical Specification Section "Identification for Electrical Systems."


			E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one or more service disconnecting and overcurrent protective devices.


			F. Arc Flash Warning Label: Labeled "DANGER – ARC FLASH HAZARD” with the Approach Boundary, PPE and Incident Energy Levels indicated based on the short circuit rating of the equipment unless an arc flash study is to be performed.





			3.4 FIELD QUALITY CONTROL


			A. Testing Agency:  Contractor shall engage the testing agency.


			B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.


			C. Perform tests and inspections.


			1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.





			D. Acceptance Testing Preparation:


			1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.


			2. Test continuity of each circuit.





			E. Tests and Inspections:


			1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.


			2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.


			3. Perform the following infrared scan tests and inspections and prepare reports:


			a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard.  Remove front panels so joints and connections are accessible to portable scanner.


			b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each panelboard 11 months after date of Substantial Completion.


			c. Instruments and Equipment:


			1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.











			F. Panelboards will be considered defective if they do not pass tests and inspections.


			G. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken and observations after remedial action.





			3.5 ADJUSTING


			A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.


			B. Set field-adjustable circuit-breaker trip ranges as indicated, as specified in Electrical Specification Section "Overcurrent Protective Device Coordination Study."


			C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.


			1. Measure as directed during period of normal system loading.


			2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...


			3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.


			4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.








			3.6 PROTECTION


			A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions.
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SECTION 26 51 00 - INTERIOR LIGHTING 



PART 1 - GENERAL 



1.1 SUMMARY 



A. Section Includes: 



1. Interior lighting fixtures, lamps, and ballasts. 
2. Lighting fixtures mounted on exterior building surfaces and canopies. 



1.2 DEFINITIONS 



A. BF:  Ballast factor. 



B. CCT:  Correlated color temperature. 



C. CRI:  Color-rendering index. 



D. HID:  High-intensity discharge. 



E. LER:  Luminaire efficacy rating. 



F. Lumen:  Measured output of lamp and luminaire, or both. 



G. Luminaire:  Complete lighting fixture, including ballast housing if provided. 



1.3 SUBMITTALS 



A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include 
data on features, accessories, finishes, and the following: 



1. Physical description of lighting fixture, including dimensions. 
2. Emergency lighting units, including battery and charger. 
3. Ballast, including BF. 
4. Energy-efficiency data. 
5. Air and Thermal Performance Data:  For air-handling lighting fixtures.  Furnish data 



required in "Submittals" Article in HVAC Specification Section "Diffusers, Registers, and 
Grilles." 



6. Sound Performance Data:  For air-handling lighting fixtures.  Indicate sound power level 
and sound transmission class in test reports certified according to standards specified in 
HVAC Specification Section "Diffusers, Registers, and Grilles." 



7. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps. 
8. Photometric data and adjustment factors based on laboratory tests, complying with 



IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture type.  
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The adjustment factors shall be for lamps, ballasts, and accessories identical to those 
indicated for the lighting fixture as applied in this Project. 



a. Testing Agency Certified Data:  For indicated fixtures, photometric data shall be 
certified by a qualified independent testing agency.  Photometric data for remaining 
fixtures shall be certified by manufacturer. 



b. Manufacturer Certified Data:  Photometric data shall be certified by a 
manufacturer's laboratory with a current accreditation under the National Voluntary 
Laboratory Accreditation Program for Energy Efficient Lighting Products. 



B. Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, elevations, 
sections, details, and attachments to other work. 



1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 



2. Wiring Diagrams:  For power, signal, and control wiring. 



C. Samples:  For each lighting fixture in the Interior Lighting Fixture Schedule for which samples 
are indicated.  Each Sample shall include the following: 



1. Lamps and ballasts, installed. 
2. Cords and plugs. 
3. Pendant support system. 



D. Installation instructions. 



E. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved. Coordinate with Electrical Specification Section "Special Requirements". 



1. Lighting fixtures. 
2. Suspended ceiling components. 
3. Partitions and millwork that penetrate the ceiling or extends to within 12 inches (305 mm) 



of the plane of the luminaires. 
4. Ceiling-mounted projectors. 
5. Structural members to which suspension systems for lighting fixtures will be attached. 
6. Other items in finished ceiling may include the following: 



a. Air outlets and inlets. 
b. Speakers. 
c. Sprinklers. 
d. Smoke and fire detectors. 
e. Occupancy sensors. 
f. Access panels. 



7. Perimeter moldings. 



F. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 



G. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, from 
manufacturer. 
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H. Field quality-control reports. 



I. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, 
operation, and maintenance manuals. 



1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 



J. Submit power consumption and efficiency per ASHRAE 90.1 Table 9.6 for space by space and 
provide LPD for the entire school. These calculations shall be based on actual lighting fixtures 
proposed. The Lighting Power Density calculations shall meet NJ uniform construction code, 
latest NJ School Development Authority Model Schools Program-Material and Systems 
Standards and ASHRAE 90.1 requirements. 



1.4 QUALITY ASSURANCE 



A. Lighting fixtures shall comply with the requirements of NFPA70, ANSI, and NECA/IESNA 500.  



B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 
for Energy Efficient Lighting Products. 



C. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910, complying with the IESNA Lighting Measurements Testing & 
Calculation Guides. 



D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 



E. Comply with NFPA 70. 



F. FM Global Compliance:  Lighting fixtures for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global. 



G. Manufacturers Qualifications: Company specializing in manufacturing interior lighting products 
that meet the requirements of these standards with minimum of 10 years’ experience. 



H. Ballasts shall carry a five year full replacement warranty from date of manufacture. 



I. Ballasts shall comply with ANCI C6.441, C82.11,FCC rules, title 47CFR pt.18 for EMI/RFI and 
be manufactured in a factory certified to ISO 9002 quality standards. 



J. All lighting levels shall be based on current presiding codes and in accordance with 
recommendations of NJAC.6A:26-6.3, 6.4, ANSI/IES-RP3 and ASHRAE 90.1. 



K. All Luminaries shall meet IESNA Category 1, 2, or 5 for minimum dirt accumulation and 
Luminaries Dirt Depreciation (LLD) factors as applicable. Provide luminaries that do not collect 
dirt rapidly and are readily cleanable.  
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L. The Lighting levels shall meet latest NJ School Development Authority Model Schools Program-
Material and Systems Standards requirements. 



1.5 COORDINATION 



A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies. 



1.6 EXTRA MATERIALS 



A. Provide all labor, materials and programming to furnish and install the following additional 
lighting fixtures where directed by the Owner, Architect, Engineer or Authority Having 
Jurisdiction during construction and prior to final acceptance. Include 50 feet of wiring and 
connection to the nearest available exit lighting circuit or area lighting circuit. The unused 
lighting fixtures shall be turned over to the owner and the owner credited the amount of labor for 
their installation. 



1. Universal single- double-face exit lights: Quantity equal to 10 percent of the amount 
installed but in no case less than five (5) units or more than ten (10) units. 



2. Emergency battery packs with two heads: Quantity equal to 10 percent of the amount 
installed but in no case less than five (5) units or more than ten (10) units. 



PART 2 - PRODUCTS 



2.1 MANUFACTURERS 



A. Lighting Fixtures: Subject to compliance with requirements, provide one of the products 
indicated for each designation in the Lighting Fixture Schedule on the Drawings or indicated 
elsewhere on the drawings or in the specifications. Where one manufacturer is listed for 
standard products substitutions will be considered. Where one manufacturer is listed for 
specialty products provide products of that manufacturer. Where two or more manufacturers are 
listed for a product, provide products of one of those manufacturers. 



B. Lamps: Subject to compliance with requirements, provide lamps by General Electric, Phillips, 
Osram or other approved equal manufacturer. 



2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS 



A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 



B. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable. 



C. HID Fixtures (Metal Halide only):  Comply with UL 1598.  Where LER is specified, test 
according to NEMA LE 5B. 
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D. Metal Parts:  Free of burrs and sharp corners and edges. 



E. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent 
warping and sagging. 



F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 



G. Diffusers and Globes: 



1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing 
and other changes due to aging, exposure to heat, and UV radiation. 



a. Lens Thickness:  At least 0.125 inch (3.175 mm) minimum unless otherwise 
indicated. 



b. UV stabilized. 
c. Diffuser shall be prismatic K12. 



2. Glass:  Annealed crystal glass unless otherwise indicated. 



H. Fixture Types number of different fixture types shall be limited to as few as possible.  



I. Custom fixtures are not acceptable. 



J. All lighting fixture must be of a design that permits re-lamping by the custodian without the use 
of special tools or equipment with the exception of vandal proof fixtures 



K. Mercury Vapor, Low and High Pressure sodium lamps are not acceptable. 



L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 



1. Label shall include the following lamp and ballast characteristics: 



a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, 



triple, etc.), base type, and nominal wattage for fluorescent and compact 
fluorescent luminaires. 



c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 
HID luminaires. 



d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact 
fluorescent luminaires. 



e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 
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2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS 



A. General Requirements for Electronic Ballasts: 



1. Comply with UL 935 and with ANSI C82.11. 
2. Designed for type and quantity of lamps served. 
3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level 



control is indicated. 
4. Sound Rating:  Class A unless otherwise indicated. 
5. Total Harmonic Distortion Rating:  Less than 10 percent. 
6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
7. Operating Frequency:  42 kHz or higher unless otherwise indicated. 
8. Lamp Current Crest Factor:  1.7 or less unless otherwise indicated. 
9. BF:  0.88 or higher unless otherwise indicated. 
10. Power Factor:  0.98 or higher unless otherwise indicated. 
11. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C82.11 and shall 



be connected to maintain full light output on surviving lamps if one or more lamps fail. 



B. Ballasts shall carry a five year full replacement warranty from date of manufacture. 



C. Ballasts shall comply with ANCI C6.441, C82.11,FCC rules, title 47CFR pt.18 for EMI/RFI and 
be manufactured in a factory certified to ISO 9002 quality standards. 



D. Luminaires controlled by occupancy sensors shall have programmed-start ballasts. 



E. Electronic Programmed-Start Ballasts for T5, T8 and T5HO Lamps:  Comply with ANSI C82.11 
and the following: 



1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps. 
2. Automatic lamp starting after lamp replacement. 



F. Electromagnetic Ballasts:  Comply with ANSI C82.1; energy saving, high-power factor, Class P, 
and having automatic-reset thermal protection. 



1. Ballast Manufacturer Certification:  Indicated by label. 



G. Ballasts for Low-Temperature Environments: 



1. Temperatures 0 Deg F (Minus 17 Deg C) and Higher:  Electronic type rated for 0 deg F 
(minus 17 deg C) starting and operating temperature with indicated lamp types. 



2. Temperatures Minus 20 Deg F (Minus 29 Deg C) to 0 Deg F (Minus 17 Deg C):  
Electromagnetic type designed for use with indicated lamp types. 



2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS 



A. Description:  Electronic-programmed rapid-start type, complying with UL 935 and with 
ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be designed for 
full light output unless dimmer or bi-level control is indicated: 



1. Lamp end-of-life detection and shutdown circuit. 
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2. Automatic lamp starting after lamp replacement. 
3. Sound Rating:  Class A. 
4. Total Harmonic Distortion Rating:  Less than 10 percent. 
5. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
6. Operating Frequency:  42 kHz or higher. 
7. Lamp Current Crest Factor:  1.7 or less. 
8. BF:  0.95 or higher unless otherwise indicated. 
9. Power Factor:  0.98 or higher unless otherwise indicated. 
10. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on 



electromagnetic and radio-frequency interference for nonconsumer equipment. 



2.5 BALLASTS FOR HID LAMPS 



A. Electromagnetic Ballast for Metal-Halide Lamps:  Comply with ANSI C82.4 and UL 1029.  
Include the following features unless otherwise indicated: 



1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 
2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C) for single-lamp 



ballasts. 
3. Rated Ambient Operating Temperature:  104 deg F (40 deg C). 
4. Open-circuit operation that will not reduce average life. 
5. Low-Noise Ballasts:  Manufacturers' standard epoxy-encapsulated models designed to 



minimize audible fixture noise. 



B. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise 
indicated: 



1. Minimum Starting Temperature:  Minus 20 deg F (Minus 29 deg C) for single-lamp 
ballasts. 



2. Rated Ambient Operating Temperature:  130 deg F (54 deg C). 
3. Lamp end-of-life detection and shutdown circuit. 
4. Sound Rating:  Class A. 
5. Total Harmonic Distortion Rating:  Less than 10 percent unless indicated otherwise. 
6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
7. Lamp Current Crest Factor:  1.5 or less. 
8. Power Factor:  0.90 or higher. 
9. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on 



electromagnetic and radio-frequency interference for nonconsumer equipment. 
10. Protection:  Class P thermal cutout. 



2.6 FLUORESCENT LAMPS 



A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches (1220 mm), 2950 initial 
lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life 30,000 
hours unless otherwise indicated. 



B. T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches (610 mm), 2950 initial 
lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life of 
30,000 hours unless otherwise indicated. 
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C. T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches (1150 mm), 2900 
initial lumens (minimum), CRI 85 (minimum), color temperature 3000  K, and average rated life 
of 20,000 hours unless otherwise indicated. 



D. T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length of 45.2 inches (1150 
mm), 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average 
rated life of 35,000 hours unless otherwise indicated. 



E. Compact Fluorescent Lamps:  4-Pin, CRI 80 (minimum), color temperature 3500 K, average 
rated life of 10,000 hours at three hours operation per start, and suitable for use with dimming 
ballasts unless otherwise indicated. 



1. 13 W:  T4, double or triple tube, rated 900 initial lumens (minimum). 
2. 18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum). 
3. 26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum). 
4. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum). 
5. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum). 
6. 57 W:  T4, triple tube, rated 4300 initial lumens (minimum). 
7. 70 W:  T4, triple tube, rated 5200 initial lumens (minimum). 



2.7 TUBE GUARDS  



A. Tube guards shall be clear impact resistant plastic designed to contain the fragments of broken 
lamps. 



B. Tube guards shall not interfere with the proper seating of the lamps into their sockets. 



C. Select guards that are compatible with the lamps and are pliable enough to grip the lamp when 
turning them. 



D. Avoid overly rigid guards that require excessive force to turn the lamp because of slippage on 
the lamp surface. 



2.8 HID LAMPS 



A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and color temperature 4000 K 
unless otherwise indicated. 



B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature 4000 K unless 
otherwise indicated. 



C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature 4000 K 
unless otherwise indicated. 



2.9 SAFETY COATED LAMPS 



A. Where lamps are indicated to have a safety coating, the coating shall be applied to the lamps as 
follows: 
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1. Coatings shall ne plastic or Teflon. 
2. Coatings shall be factory applied. 
3. Coatings shall extend onto the lamp base(s) and shall form itself to the shape of the 



lamp. 
4. Coatings shall not interfere with the installation of the lamps into their sockets nor shall in 



interfere with the electrical contact between the base and socket. 
5. Coatings shall not reduce the lamp lumen output by more than 2 percent. 
6. Coatings shall contain all of the glass fragments, phosphors, metal parts, and chemical 



compounds within the coating form to prevent them from falling. 
7. Coated lamps shall meet FDA Food Code and USDA Food Safety and Inspection Service 



requirements. 



2.10 LIGHTING FIXTURE SUPPORT COMPONENTS 



A. Comply with Electrical Specification Section "Hangers and Supports for Electrical Systems" for 
channel- and angle-iron supports and nonmetallic channel and angle supports. 



B. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy.  
Finish same as fixture. 



C. Twin-Stem Hangers:  Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount 
a single fixture.  Finish same as fixture. 



D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm) unless 
otherwise indicated. 



E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless 
steel, 12 gage (2.68 mm) unless otherwise indicated . 



F. Rod Hangers:  3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod. 



G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with 
threaded attachment, cord, and locking-type plug. 



PART 3 - EXECUTION 



3.1 INSTALLATION 



A. Lighting fixtures: 



1. Set level, plumb, and square with ceilings and walls unless otherwise indicated. 
2. Install lamps in each luminaire. 



B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires 
for temporary lighting, install and energize the minimum number of luminaires necessary.  When 
construction is sufficiently complete, remove the temporary luminaires, disassemble, clean 
thoroughly, install new lamps, and reinstall. 
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C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that 
recommended by ballast manufacturer.  Verify, with ballast manufacturers, maximum distance 
between ballast and luminaire. 



D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element. 



1. Install ceiling support system rods or wires, independent of the ceiling suspension 
devices, for each fixture.  Locate not more than 6 inches (150 mm) from lighting fixture 
corners. 



2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each 
fixture corner with clips that are UL listed for the application. 



3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or 
center in acoustical panel, and support fixtures independently with at least two 3/4-inch 
(20-mm) metal channels spanning and secured to ceiling tees. 



4. Install at least one independent support rod or wire from structure to a tab on lighting 
fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor 
of 3. 



E. Suspended Lighting Fixture Support: 



1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging. 
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for 



suspension for each unit length of fixture chassis, including one at each end. 
4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to 



building structure. 



F. Air-Handling Lighting Fixtures:  Install with dampers closed and ready for adjustment. 



G. Tube Guards:  



1. Provide slip-on clear plastic tube guards on unprotected fluorescent lamps. 
2. Install tube guards according to manufacturer’s instructions. 
3. Check that guards do not extend over the contact pins or screw shell. 
4. Verify that socket pins and screw shells are properly seated. Do not rely on the guards to 



turn or insert the lamp; visually inspect each installation to verify proper lamp installation. 



H. Connect wiring according to Electrical Specification Section "Low-Voltage Electrical Power 
Conductors and Cables." 



3.2 IDENTIFICATION 



A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply 
with requirements for identification specified in Electrical Specification Section "Identification for 
Electrical Systems." 



3.3 FIELD QUALITY CONTROL 



A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 
transfer from normal power to battery and retransfer to normal. 
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B. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 



3.4 STARTUP SERVICE 



A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by 
Owner.  Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, for at least 
100 hours at full voltage. 



3.5 ADJUSTING 



A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting aimable luminaires to suit actual occupied conditions.  
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.  
Some of this work may be required after dark. 



1. Adjust aimable luminaires in the presence of Architect. 



END OF SECTION 26 51 00 








			PART 1 -  GENERAL


			1.1 SUMMARY


			A. Section Includes:


			1. Interior lighting fixtures, lamps, and ballasts.


			2. Lighting fixtures mounted on exterior building surfaces and canopies.








			1.2 DEFINITIONS


			A. BF:  Ballast factor.


			B. CCT:  Correlated color temperature.


			C. CRI:  Color-rendering index.


			D. HID:  High-intensity discharge.


			E. LER:  Luminaire efficacy rating.


			F. Lumen:  Measured output of lamp and luminaire, or both.


			G. Luminaire:  Complete lighting fixture, including ballast housing if provided.





			1.3 SUBMITTALS


			A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes, and the following:


			1. Physical description of lighting fixture, including dimensions.


			2. Emergency lighting units, including battery and charger.


			3. Ballast, including BF.


			4. Energy-efficiency data.


			5. Air and Thermal Performance Data:  For air-handling lighting fixtures.  Furnish data required in "Submittals" Article in HVAC Specification Section "Diffusers, Registers, and Grilles."


			6. Sound Performance Data:  For air-handling lighting fixtures.  Indicate sound power level and sound transmission class in test reports certified according to standards specified in HVAC Specification Section "Diffusers, Registers, and Grilles."


			7. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps.


			8. Photometric data and adjustment factors based on laboratory tests, complying with IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture type.  The adjustment factors shall be for lamps, ballasts, and accessories identic...


			a. Testing Agency Certified Data:  For indicated fixtures, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining fixtures shall be certified by manufacturer.


			b. Manufacturer Certified Data:  Photometric data shall be certified by a manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.








			B. Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, elevations, sections, details, and attachments to other work.


			1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.


			2. Wiring Diagrams:  For power, signal, and control wiring.





			C. Samples:  For each lighting fixture in the Interior Lighting Fixture Schedule for which samples are indicated.  Each Sample shall include the following:


			1. Lamps and ballasts, installed.


			2. Cords and plugs.


			3. Pendant support system.





			D. Installation instructions.


			E. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved. Coordinate with Electrical Specification...


			1. Lighting fixtures.


			2. Suspended ceiling components.


			3. Partitions and millwork that penetrate the ceiling or extends to within 12 inches (305 mm) of the plane of the luminaires.


			4. Ceiling-mounted projectors.


			5. Structural members to which suspension systems for lighting fixtures will be attached.


			6. Other items in finished ceiling may include the following:


			a. Air outlets and inlets.


			b. Speakers.


			c. Sprinklers.


			d. Smoke and fire detectors.


			e. Occupancy sensors.


			f. Access panels.





			7. Perimeter moldings.





			F. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures.


			G. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, from manufacturer.


			H. Field quality-control reports.


			I. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, operation, and maintenance manuals.


			1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.





			J. Submit power consumption and efficiency per ASHRAE 90.1 Table 9.6 for space by space and provide LPD for the entire school. These calculations shall be based on actual lighting fixtures proposed. The Lighting Power Density calculations shall meet N...





			1.4 QUALITY ASSURANCE


			A. Lighting fixtures shall comply with the requirements of NFPA70, ANSI, and NECA/IESNA 500.


			B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.


			C. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910, complying with the IESNA Light...


			D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


			E. Comply with NFPA 70.


			F. FM Global Compliance:  Lighting fixtures for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.


			G. Manufacturers Qualifications: Company specializing in manufacturing interior lighting products that meet the requirements of these standards with minimum of 10 years’ experience.


			H. Ballasts shall carry a five year full replacement warranty from date of manufacture.


			I. Ballasts shall comply with ANCI C6.441, C82.11,FCC rules, title 47CFR pt.18 for EMI/RFI and be manufactured in a factory certified to ISO 9002 quality standards.


			J. All lighting levels shall be based on current presiding codes and in accordance with recommendations of NJAC.6A:26-6.3, 6.4, ANSI/IES-RP3 and ASHRAE 90.1.


			K. All Luminaries shall meet IESNA Category 1, 2, or 5 for minimum dirt accumulation and Luminaries Dirt Depreciation (LLD) factors as applicable. Provide luminaries that do not collect dirt rapidly and are readily cleanable.


			L. The Lighting levels shall meet latest NJ School Development Authority Model Schools Program-Material and Systems Standards requirements.





			1.5 COORDINATION


			A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.





			1.6 EXTRA MATERIALS


			A. Provide all labor, materials and programming to furnish and install the following additional lighting fixtures where directed by the Owner, Architect, Engineer or Authority Having Jurisdiction during construction and prior to final acceptance. Incl...


			1. Universal single- double-face exit lights: Quantity equal to 10 percent of the amount installed but in no case less than five (5) units or more than ten (10) units.


			2. Emergency battery packs with two heads: Quantity equal to 10 percent of the amount installed but in no case less than five (5) units or more than ten (10) units.











			PART 2 -  PRODUCTS


			2.1 MANUFACTURERS


			A. Lighting Fixtures: Subject to compliance with requirements, provide one of the products indicated for each designation in the Lighting Fixture Schedule on the Drawings or indicated elsewhere on the drawings or in the specifications. Where one manuf...


			B. Lamps: Subject to compliance with requirements, provide lamps by General Electric, Phillips, Osram or other approved equal manufacturer.





			2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS


			A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.


			B. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.


			C. HID Fixtures (Metal Halide only):  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5B.


			D. Metal Parts:  Free of burrs and sharp corners and edges.


			E. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent warping and sagging.


			F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...


			G. Diffusers and Globes:


			1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.


			a. Lens Thickness:  At least 0.125 inch (3.175 mm) minimum unless otherwise indicated.


			b. UV stabilized.


			c. Diffuser shall be prismatic K12.





			2. Glass:  Annealed crystal glass unless otherwise indicated.





			H. Fixture Types number of different fixture types shall be limited to as few as possible.


			I. Custom fixtures are not acceptable.


			J. All lighting fixture must be of a design that permits re-lamping by the custodian without the use of special tools or equipment with the exception of vandal proof fixtures


			K. Mercury Vapor, Low and High Pressure sodium lamps are not acceptable.


			L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.


			1. Label shall include the following lamp and ballast characteristics:


			a. "USE ONLY" and include specific lamp type.


			b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, triple, etc.), base type, and nominal wattage for fluorescent and compact fluorescent luminaires.


			c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID luminaires.


			d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact fluorescent luminaires.


			e. ANSI ballast type (M98, M57, etc.) for HID luminaires.


			f. CCT and CRI for all luminaires.











			2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS


			A. General Requirements for Electronic Ballasts:


			1. Comply with UL 935 and with ANSI C82.11.


			2. Designed for type and quantity of lamps served.


			3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level control is indicated.


			4. Sound Rating:  Class A unless otherwise indicated.


			5. Total Harmonic Distortion Rating:  Less than 10 percent.


			6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better.


			7. Operating Frequency:  42 kHz or higher unless otherwise indicated.


			8. Lamp Current Crest Factor:  1.7 or less unless otherwise indicated.


			9. BF:  0.88 or higher unless otherwise indicated.


			10. Power Factor:  0.98 or higher unless otherwise indicated.


			11. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C82.11 and shall be connected to maintain full light output on surviving lamps if one or more lamps fail.





			B. Ballasts shall carry a five year full replacement warranty from date of manufacture.


			C. Ballasts shall comply with ANCI C6.441, C82.11,FCC rules, title 47CFR pt.18 for EMI/RFI and be manufactured in a factory certified to ISO 9002 quality standards.


			D. Luminaires controlled by occupancy sensors shall have programmed-start ballasts.


			E. Electronic Programmed-Start Ballasts for T5, T8 and T5HO Lamps:  Comply with ANSI C82.11 and the following:


			1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps.


			2. Automatic lamp starting after lamp replacement.





			F. Electromagnetic Ballasts:  Comply with ANSI C82.1; energy saving, high-power factor, Class P, and having automatic-reset thermal protection.


			1. Ballast Manufacturer Certification:  Indicated by label.





			G. Ballasts for Low-Temperature Environments:


			1. Temperatures 0 Deg F (Minus 17 Deg C) and Higher:  Electronic type rated for 0 deg F (minus 17 deg C) starting and operating temperature with indicated lamp types.


			2. Temperatures Minus 20 Deg F (Minus 29 Deg C) to 0 Deg F (Minus 17 Deg C):  Electromagnetic type designed for use with indicated lamp types.








			2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS


			A. Description:  Electronic-programmed rapid-start type, complying with UL 935 and with ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be designed for full light output unless dimmer or bi-level control is indicated:


			1. Lamp end-of-life detection and shutdown circuit.


			2. Automatic lamp starting after lamp replacement.


			3. Sound Rating:  Class A.


			4. Total Harmonic Distortion Rating:  Less than 10 percent.


			5. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better.


			6. Operating Frequency:  42 kHz or higher.


			7. Lamp Current Crest Factor:  1.7 or less.


			8. BF:  0.95 or higher unless otherwise indicated.


			9. Power Factor:  0.98 or higher unless otherwise indicated.


			10. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.








			2.5 BALLASTS FOR HID LAMPS


			A. Electromagnetic Ballast for Metal-Halide Lamps:  Comply with ANSI C82.4 and UL 1029.  Include the following features unless otherwise indicated:


			1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.


			2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C) for single-lamp ballasts.


			3. Rated Ambient Operating Temperature:  104 deg F (40 deg C).


			4. Open-circuit operation that will not reduce average life.


			5. Low-Noise Ballasts:  Manufacturers' standard epoxy-encapsulated models designed to minimize audible fixture noise.





			B. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise indicated:


			1. Minimum Starting Temperature:  Minus 20 deg F (Minus 29 deg C) for single-lamp ballasts.


			2. Rated Ambient Operating Temperature:  130 deg F (54 deg C).


			3. Lamp end-of-life detection and shutdown circuit.


			4. Sound Rating:  Class A.


			5. Total Harmonic Distortion Rating:  Less than 10 percent unless indicated otherwise.


			6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better.


			7. Lamp Current Crest Factor:  1.5 or less.


			8. Power Factor:  0.90 or higher.


			9. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.


			10. Protection:  Class P thermal cutout.








			2.6 FLUORESCENT LAMPS


			A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches (1220 mm), 2950 initial lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life 30,000 hours unless otherwise indicated.


			B. T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches (610 mm), 2950 initial lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life of 30,000 hours unless otherwise indicated.


			C. T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches (1150 mm), 2900 initial lumens (minimum), CRI 85 (minimum), color temperature 3000  K, and average rated life of 20,000 hours unless otherwise indicated.


			D. T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length of 45.2 inches (1150 mm), 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average rated life of 35,000 hours unless otherwise indicated.


			E. Compact Fluorescent Lamps:  4-Pin, CRI 80 (minimum), color temperature 3500 K, average rated life of 10,000 hours at three hours operation per start, and suitable for use with dimming ballasts unless otherwise indicated.


			1. 13 W:  T4, double or triple tube, rated 900 initial lumens (minimum).


			2. 18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum).


			3. 26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum).


			4. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum).


			5. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum).


			6. 57 W:  T4, triple tube, rated 4300 initial lumens (minimum).


			7. 70 W:  T4, triple tube, rated 5200 initial lumens (minimum).








			2.7 TUBE GUARDS


			A. Tube guards shall be clear impact resistant plastic designed to contain the fragments of broken lamps.


			B. Tube guards shall not interfere with the proper seating of the lamps into their sockets.


			C. Select guards that are compatible with the lamps and are pliable enough to grip the lamp when turning them.


			D. Avoid overly rigid guards that require excessive force to turn the lamp because of slippage on the lamp surface.





			2.8 HID LAMPS


			A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and color temperature 4000 K unless otherwise indicated.


			B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature 4000 K unless otherwise indicated.


			C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature 4000 K unless otherwise indicated.





			2.9 SAFETY COATED LAMPS


			A. Where lamps are indicated to have a safety coating, the coating shall be applied to the lamps as follows:


			1. Coatings shall ne plastic or Teflon.


			2. Coatings shall be factory applied.


			3. Coatings shall extend onto the lamp base(s) and shall form itself to the shape of the lamp.


			4. Coatings shall not interfere with the installation of the lamps into their sockets nor shall in interfere with the electrical contact between the base and socket.


			5. Coatings shall not reduce the lamp lumen output by more than 2 percent.


			6. Coatings shall contain all of the glass fragments, phosphors, metal parts, and chemical compounds within the coating form to prevent them from falling.


			7. Coated lamps shall meet FDA Food Code and USDA Food Safety and Inspection Service requirements.








			2.10 LIGHTING FIXTURE SUPPORT COMPONENTS


			A. Comply with Electrical Specification Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.


			B. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.


			C. Twin-Stem Hangers:  Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.


			D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm) unless otherwise indicated.


			E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 gage (2.68 mm) unless otherwise indicated .


			F. Rod Hangers:  3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.


			G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.








			PART 3 -  EXECUTION


			3.1 INSTALLATION


			A. Lighting fixtures:


			1. Set level, plumb, and square with ceilings and walls unless otherwise indicated.


			2. Install lamps in each luminaire.





			B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires for temporary lighting, install and energize the minimum number of luminaires necessary.  When construction is sufficiently complete, remove the tempora...


			C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that recommended by ballast manufacturer.  Verify, with ballast manufacturers, maximum distance between ballast and luminaire.


			D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element.


			1. Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each fixture.  Locate not more than 6 inches (150 mm) from lighting fixture corners.


			2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner with clips that are UL listed for the application.


			3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently with at least two 3/4-inch (20-mm) metal channels spanning and secured to ceiling tees.


			4. Install at least one independent support rod or wire from structure to a tab on lighting fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor of 3.





			E. Suspended Lighting Fixture Support:


			1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.


			2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.


			3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.


			4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to building structure.





			F. Air-Handling Lighting Fixtures:  Install with dampers closed and ready for adjustment.


			G. Tube Guards:


			1. Provide slip-on clear plastic tube guards on unprotected fluorescent lamps.


			2. Install tube guards according to manufacturer’s instructions.


			3. Check that guards do not extend over the contact pins or screw shell.


			4. Verify that socket pins and screw shells are properly seated. Do not rely on the guards to turn or insert the lamp; visually inspect each installation to verify proper lamp installation.





			H. Connect wiring according to Electrical Specification Section "Low-Voltage Electrical Power Conductors and Cables."





			3.2 IDENTIFICATION


			A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply with requirements for identification specified in Electrical Specification Section "Identification for Electrical Systems."





			3.3 FIELD QUALITY CONTROL


			A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to battery and retransfer to normal.


			B. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.





			3.4 STARTUP SERVICE


			A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by Owner.  Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, for at least 100 hours at full voltage.





			3.5 ADJUSTING


			A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting aimable luminaires to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal ...


			1. Adjust aimable luminaires in the presence of Architect.
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SECTION 27 42 00 – RADIO REPEATER SYSTEM 
 



PART 1 - GENERAL 



1.1 SECTION INCLUDES: 



A. UHF Antenna System 



1.2 SYSTEM DESCRIPTION 



A. Design Requirements: 



1. Furnish and install a UHF Radio Repeater System. 



2. Include all labor, materials, equipment and services required for complete 
installation and related work as specified in this Section including (but not limited to) 
connection of all circuits, apparatus, and equipment required to deliver completely 
operable system to the School District, ready for use.  



3. Pathway will be provided from the existing donor antenna location to the system 
head end. 



4. System design shall take into account: 



5. Potential sources of interference 



6. Actual building construction materials 



7. Expected traffic in every area and density will be provided to accommodate a 30% 
increase in capacity 



8. BDA shall be located to minimize disruptions to other systems 



9. Division 27 shall estimate RSSI signal levels at the donor location and provide a 
detailed system design that will meet the coverage and capacity requirements of the 
Authority Having Jurisdiction.  System shall be designed to provide better than -95 
dBm coverage to no less than 95% of the structure. 



10. The system shall consist of an NFPA 72-2010 rated Axell D-CSR 4004-A directional 
amplifier with a discrete distributed antenna system and donor antenna system.  
Areas that typically need to be evaluated for poor communications are: below grade 
rooms, parking garages, elevators and areas surrounded by metal and/or concrete. 
Radio Repeater System shall support the city’s First Responder radio network 
frequencies. It shall operate at the Fire Command Centre and elevators, elevator 
lobbies, emergency and standby power rooms, standpipe hose connection 
locations, the building engineer’s office, mechanical rooms, elevator equipment 
rooms, fire pump rooms, areas of refuge, entries into required exit stairways, rooms 
containing the main electrical service disconnecting means, stair enclosures, 
penthouses, and basements shall also be transparent to communication signals. 
Amplifiers shall be powered by a dedicated uninterruptible power source (UPS) with 
a minimum backup time of twelve (12) hours with all amplifiers at rated output. The 
UPS input circuit shall be a dedicated circuit and connected to the 
emergency/standby generator. The circuit shall be provided with a listed “lock on” 
device. 
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B. Performance Requirements: 



1. Provide fully integrated and operational system capable of forward and reverse 
operations.  



a. Ensure overall performance of system does not interfere with local cable service 
provider’s operations.  



b. Provide each part of system complete in detail and operable in unison with all 
other sections, providing a completely installed television distribution system and 
connections, as described in this Section.  



c. Provide all work, materials, and manner of placement in strict accordance with 
requirements of latest edition of National Electrical Code.  



d. Provide all materials listed as complying with available standards of 
Underwriter's laboratories or other similarly established standards and carry their 
label. Apply all materials in strict accordance with Underwriter's laboratories 
listing.  



e. All work described in this Section performed by Contractor or approved qualified 
subcontractor. 



f. The Radio Repeater System shall be FCC approved and amplify the cities two-
way radio signals to provide adequate radio coverage throughout the building or 
structure for the first responders. 



g. The system shall be provided in accordance with the applicable International 
Fire Code and its amendments. 



h. Provide necessary donor antenna(s) on the roof level. 



i. All cable entry points shall be grounded and lightning arrestors shall be installed 
per R-56 standard. 



j. All equipment shall be grounded per R-56 standard. 



k. Provide fire rated coaxial cable with connectors from the roof level down to 
system head end equipment. 



l. Provide plenum rated ½ inch coaxial cable with connectors for all horizontal 
runs.  All materials installed in the plenum including passive devices, hangers, 
and ties shall be plenum rated. 



m. Provide plenum rated fiber optic cable and connectors meeting manufacturer’s 
recommendations for all fiber runs. 



n. Fire stopping shall be installed at any new or existing firewall penetrations. 



o. All passive system components including but not limited to splitters, taps, 
directional couplers and indoor antennas shall support 450 MHz to 2500 MHz. 



p. All equipment and materials shall be installed according to manufacturers’ 
recommendations. 



q. All equipment and materials shall be new, not discontinued, and have at least a 
one year warranty.   
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r. All labor must be warranted for workmanship defects for a minimum period of 
one year 



s. Installation shall be coordinated with the owner to ensure their macro radio 
network is not disrupted. 



1.3 SUBMITTALS 



A. Product Data 



1. Submit manufacturer's latest publication, part numbers and quantity listings of all 
supplied components: 



a. Splitters and Directional Couplers 



b. Cable types 



c. Amplifiers 



d. Antennas 



e. Roof mounted antennas 



B. Shop Drawings: 



1. Contractor shall submit original specification sheets or clear copies of the same on 
all items.  Manufacturer’s name, make and model number shall appear on each 
sheet.  Submittals shall be indexed and presented in a neat and logical order in a 
binder.  Submittals shall contain installation, operation and programming manuals 
of the proposed equipment and systems to provide the Authority and Design 
consultant complete information as to system features, functions and capabilities. 



2. The Contractor shall submit line drawings of all systems showing major components 
of the systems.  Submit wiring diagrams showing typical connections for all systems 
and equipment. 



3. The Contractor shall submit to the Design consultant for approval, prior to the 
installation of any part of the video distribution system, design consultant drawings 
of the system showing the interconnections of all equipment with the designed video 
distribution system with calculated signal levels.  Specification sheets covering all 
component parts of the system shall be submitted along with the design consultant 
drawings.  The system and equipment as shown on the design consultant drawings 
and specification sheets shall meet all items of the specifications. 



4. System design documentation including design assumptions, power budgets, 
system block diagram, and floor plans showing cable routing, antenna locations, 
and equipment locations. 



5. Product data sheets for all electronic equipment, fiber and coaxial cable, splitters, 
couplers and antennas. 



6. Bill of materials including equipment and materials lead times. 



7. Four references for prior Public Safety in-building reinforcement system 
installations. 



8. Resumes for Design Engineer, Project Manager, and Installation Supervisor. 
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C. As-Built Drawings 



1. Provide riser drawings of complete system including all device locations and 
cabling. 



2. Provide 1/8” scale drawings in hardcopy and electronic format for review and 
acceptance by the architect and owner. 



1.4 QUALITY CRITERIA 



A. Qualifications 



1. All work in conjunction with this installation shall be in accordance with good design 
consultant practices.  The installation shall be in accordance with the latest 
requirements of the National Electrical Code, State and local codes, ordinances and 
regulations of any other governing body having jurisdiction. 



2. The Contractor shall submit a list to include at least five of the Contractor’s 
installations of the proposed Video Distribution systems, which have been in 
satisfactory operation for a minimum period of three years. 



3. All system equipment shall be limited to the products regularly produced and 
recommended for service ratings in accordance with design consultant data or other 
comprehensive literature made available and in effect at the time of bidding. 



4. The Contractor shall have been in the video distribution system integration 
installation business not less than 5 years prior to the bid date. 



5. The Contractor shall be an authorized distributor for the proposed equipment and 
system with full manufacturer’s warranty privileges. 



6. The Contractor shall maintain a complete inventory of all parts necessary for 
satisfactory service and maintenance of the proposed system. 



7. The Contractor shall provide equipment of one manufacturer for the system and 
bulletin board components of the video distribution system unless specifically 
approved in writing by the Design consultant. 



B. Regulatory Requirements 



1. Regulations, Standards and Publications: 



a. NFPA 70, “National Electrical Code 2002” Articles 810 and 820 



b. ANSI- TIA/EIA – 568B “Telecommunications Standard for Pathways” 



c. IEEE Standard No: 205-2001 



d. BICSI Telecommunications Distribution Methods Manual (TDMM), 12th Edition 



2. System wiring shall be in accordance with good design consultant practices as 
established by the EIA and NEC.  Wiring shall meet all established State and local 
electrical codes.  All wiring shall test free from grounds and shorts. 



1.5 QUALITY ASSURANCE 



A. Conditions for Consideration of "Or Equal" Products:  Where products are specified by 
name and accompanied by the term "or equal”, the proposed "or equal" product will be 
considered when the following conditions are satisfied.  If all the following conditions are 
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not satisfied, Design Consultant will return requests without action, except to record 
noncompliance with these requirements: 



1. Proposed product does not require extensive revisions to the Contract Documents. 



2. With the exception of the product name or number and manufacturer's  name, 
proposed product conforms with requirements indicated on the Drawings and in the 
Specifications in every respect and will produce indicated results. 



3. Proposed product t is fully documented and properly submitted. 



4. Proposed product has received necessary approvals of authorities having 
jurisdiction. 



5. Proposed product is compatible with AND has been coordinated with other portions 
of the Work. 



6. Proposed product provides specified warranty. 



7. If proposed product involves more than one contractor, proposed product has been 
coordinated with other portions of the Work, is uniform and consistent, is compatible 
with other products, and is acceptable to all contractors involved. 



8. Submission is accompanied with detailed comparison of significant qualities of 
proposed product with those named in the Specifications.  Significant qualities 
include attributes such as performance, weight, size, durability, visual effect, and 
specific features and requirements indicated. 



9. Submission is accompanied with a list of similar installations for completed projects 
with project names and addresses and names and addresses of design consultants 
and authorities, if requested. 



10. Submission is accompanied with proposed product's Manufacturer signed written 
statement on Manufacturer's letterhead, certifying that manufacturer complies with 
requirements in the Contract Documents. 



1.6 DELIVERY, STORAGE AND HANDLING 



A. Deliver all materials in good condition, store in a dry place, off ground, and keep dry at 
all times. 



B. Materials should be clearly marked with project name, number and Contractor’s name. 



C. If equipment is dropped and damaged, it is to be replaced at the contractor’s expense. 



1.7 WARRANTY 



A. The Contractor shall warrant the equipment to be new and free from defects in materials 
and workmanship and will, within two years from the date of acceptance, repair or 
replace all or any part of the equipment found to be defective.  Warranty maintenance, 
shall be provided by the Contractor during normal working hours at no expense to the 
Authority. 



B. At the completion of the job and before final acceptance, the Contractor shall guarantee 
in writing that the systems are properly adjusted and shall warrant the systems free from 
defects for a period of two (2) years from the date of Final Acceptance by the Authority.  
In addition, the Contractor shall provide a guaranteed service response time of not more 
than 48 hours from the time of receipt of a trouble call.  Service and maintenance during 
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the two-year warranty period shall include all parts and labor and shall be at no additional 
cost to the Authority. 



1.8 AUTHORITY’S INSTRUCTIONS 



A. A comprehensive installation, operation, programming and instruction manual shall be 
supplied as part of the system.  The manual shall provide complete service information, 
including schematics, layout drawings, and interconnecting diagrams showing the 
location of all the outlets, cable taps, cable routes, and other installed components.  
Include final "as built" one line system drawings.  Include for this particular project parts 
lists to permit quick and efficient maintenance and repair of the equipment by qualified 
technicians. Manuals shall include 8-1/2" x 11" device location/cabling route drawings 
provided in CAD format (AutoDesk - AutoCad 2004 or later).  Manuals shall include a 
copy of the operations manuals.  Manuals shall be indexed and neatly bound in a 
hardcover three ring binder.  Three (3) copies of this manual shall be provided to the 
Authority upon project completion.  Contractor shall retain a minimum of one (1) copy for 
their permanent records. 



1.9 COMMISIONING 



A. Authority reserves the right to determine the final approval of the system at the time of 
scheduled job completion. Failure to meet the installation schedule or provide the 
"precise functional equivalent" shall result in the removal of the system at the 
Contractor's expense 



B. The Contractor shall furnish 3 - four (4) hour sessions of in service training with the 
system. Operating manuals and user guides shall be provided at the time of the training.  
Provide a minimum of three operating manuals. 



1.10 MAINTENANCE 



A. The Contractor or his subcontractor shall show satisfactory evidence, upon request, that 
he maintains a fully equipped service organization, capable of furnishing adequate 
inspection and service to the system, including standard replacement parts.  He or his 
agent shall be prepared to offer a service contract for the maintenance of the system 
after the guarantee period 



B. Diagrams: The Contractor shall furnish three complete sets of operating instructions, 
including cable diagrams, and other information necessary for proper installation, 
operation and maintenance of the system components.  As-built drawings of the system 
shall be supplied.  These drawings shall include signal levels measured throughout the 
system as they were at the acceptance date of the system. 



C. Service Calls: Provide 8 hours of service calls on system in school after final acceptance 
to make any adjustments necessary to keep system at peak operating condition. Service 
calls performed as requested by the School District. Warranty work is not included in the 
service call time. 



D. Service Contract: Equipment Supplier: Accredited by proposed equipment 
manufacturers and prepared to offer service contract for system maintenance on 
completion of guarantee period and provide names, locations, and size of 10 recent 
successful installations in area; 24 hours per day service, with 24 hour non-emergency 
service response time provided, and including 1 hour emergency call response time on 
365-day-per-year, 24 hours per day basis. 



PART 2 -  PRODUCTS 
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2.1 MANUFACTURERS 



A. Radio Repeater System:  Axell Wireless and LMR shall be the basis of design 



1. Alternate Manufacturers: 



a. Motorola 



b. Nexedge 



c. Or Approved Equal 



2.2 UHF ANTENNA SYSTEM 



A. Coaxial Cable and Connectors  



1. LMR-400 or approved equal. 



B. Plenum Rated Air-Dielectric Coaxial Cable 



1.  RFS ICA12-50JPL ½” ClearFill  or approved equal for in-building applications. 



C. Amplifiers 



1. Basis of Design: Axell D-CSR-4004-A 



2. Alternate Manufacturers: 



a. Motorola 



b. Nexedge 



c. Or Approved Equal 



D. Exterior Antenna 



1. Commscope DB499A Antenna Yagi or approved equal. 



E. 450-470 MHz Antenna 



1. Laird Technologies or approved equal. 



PART 3 - EXECUTION 



3.1 ACCEPTABLE INSTALLERS 



A. Contractor must be a licensed installer for the county or district for which the contract is 
registered.  Contractor is responsible for the necessary permit to do the job.  The 
contractor must have a minimum of three years installation with a school district and 
provide references for said work.  



3.2 EXAMINATION 



A. Site Verifications of Conditions 



1. Contractor is subject to random examinations by the design firm for verification of 
conditions on the installation. 



3.3 INSTALLATION 
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A. Equipment and Distribution: 



1. Where not provided as part of the electrical work or the data/voice work, the 
Contractor shall furnish and install necessary conduit, raceways, pull boxes, outlet 
boxes and cable to provide a complete system as herein specified.  All wiring shall 
be tested for continuity and freedom of all grounds and short-circuits.  All outlet 
boxes shall be as specified for other wiring devices; size as required by equipment 
manufacturer. 



2. Cables shall be installed in pathways, as detailed on the drawings and/or as 
specified, above non-accessible ceilings, where exposed, and wherever it may be 
subject to physical damage. Where not provided as part of the electrical work or the 
data/voice work, the Contractor shall provide a raceway (conduit) from each outlet 
to above the accessible ceiling.  Otherwise, cable shall be installed above 
accessible suspended tile ceilings and attached to building structure with approved 
bridle rings or J hooks, cable is not permitted to rest on ceiling.  The cable routes 
used shall avoid steam lines, power wiring and other utilities that may adversely 
affect the system's performance or result in damage to the cable.  If the routes 
required place the cable in proximity to these utilities, the cable shall be suitably 
protected.  Under no circumstances shall cable be run in hangers used for pipes or 
electric conduits nor shall the cable be supported in any way by attachment to these 
pipes, conduits or ceiling hangers. 



3. During the installation work, improper bending, stretching, twisting, kinking, pinching 
or any other improper handling must not deform the cable.  All cable runs shall 
contain "S" loops or other means to accommodate expansion and contraction.  
Coaxial cables shall not bend at any point of installation to a radius of less than ten 
times the diameter of the cable or less than the value recommended by the cable 
manufacturer.  Cable connected to electronic equipment in the system shall be 
tagged to show its function and the location of its other end.  All labels shall be of 
durable material and securely fastened to the cable. 



4. All cables shall be fastened securely with suitable hardware so as to avoid sharp 
bends and to prevent rubbing against sharp corners and in a manner to prevent 
injury or physical distortion. 



5. All connections shall be made with suitable connectors only at a known point or 
where otherwise indicated on the drawings to facilitate later system servicing.  
There shall be no splicing of coaxial cables. 



6. All coaxial cables shall be installed in a manner to prevent sharp bends and 
pressure points that may cause the cable to lose its concentricity due to core 
migration.  Particular care shall be taken where bridle rings are used. 



7. Wiring for all wall-mounted equipment shall be concealed in raceway (conduit) from 
outlet to above removable ceilings, unless noted otherwise. 



8. Wiring installed above removable ceilings shall be installed on bridle rings.  No 
cables shall be installed on roof or exterior of building. 



9. Amplifiers and Multi-Taps properly mounted to painted backboard, neatly arranged 
in orderly fashion and accurately identified.  



10. Equipment cabinet(s) anchored to wall or floor utilizing an approved method.  



11. All head-end equipment securely installed within equipment cabinet(s) by screws, 
bolts, nuts, etc or by method approved by Design Consultant. All holes intended for 
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equipment mounting used for securing equipment to rack. Provide all exposed 
hardware in same color and type, preferably matching cabinet finish (i.e. black 
cabinet-black rack screws).  



12. Provide accurate documentation listing all equipment install under this section.  This 
includes; equipment manuals, part numbers, serial numbers, warranties, and 
location of equipment.  If information is found inaccurate during the one-year 
warranty period, Contractor is requires to re-verify all equipment information at no 
additional cost to client.  



13. As-built system design documentation including design assumptions, power 
budgets, system block diagram, and floor plans showing cable routing, antenna 
locations, and equipment locations. 



14. Product data sheets for all electronic equipment, fiber and coaxial cable, splitters, 
couplers and antennas. 



15. Final bill of materials. 



16. Test results of as-built system verifying system meets design requirements 
including: 



17. Results of test showing RSSI and MOS scores measured at discrete points within a 
50’ or less grid pattern verifying >95% coverage at -95 dBm or greater. 



18. RSSI levels at each interior antenna. 



19. BDA commissioning documentation including date of commission, actual off-air 
downlink levels at the donor antenna and BDA, isolation between the donor 
antenna(s) and the DAS, and BDA gain and AGC settings. 



20. Training for up to four personnel on the system, not to exceed two hours.  Training 
manuals shall include product data sheets, as-built system documentation, and 
system testing and commissioning documentation. 



3.4 FIELD QUALITY CONTROL 



A. Site Tests and Inspections: 



1. Test every location for signal level:  



2. Test all head-end equipment for proper frequency, audio/video carrier levels, and 
RF level outputs. Adjust all levels per manufacturer’s recommendations.  



3. Perform all testing required for each building during same day.  



4. Perform tests to all systems under direct supervision of manufacturer's 
representatives or accredited agencies for all specified equipment and services.  



5. Submit all test results in tabular format with reference to or backed up by 
equipment/riser diagram that accurately represents installed system.  



6. Submit written test report from authorized representative of equipment 
manufacturer stating that system has been tested and is in working order prior to 
final inspection by Design Consultant.  



7. Upon completion of the installation of the equipment, the video Contractor shall 
provide to the Design consultant a signed statement from the equipment supplier 
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that the system has been wired, tested, and functions properly according to the 
specifications. 



8. The testing agency making the measurements shall be identified, and the data must 
be signed and dated by the testing technician. 



9. The Contractor shall furnish all equipment and personnel required for the test. 



3.5 DEMONSTRATION  



A. School District Training: Provide minimum 8 hours of training for School District 
personnel per building used at School District sole discretion and scheduled by School 
District to fit School District needs.  



1. Training scheduled by School District in blocks of 2-8 hours.  



2. Include all per diem, travel costs, etc., in cost of training.  



3. Begin training after design consultant deems system physically complete and fully 
operation. Service time not deemed as training.  



4. Include following minimum content in training:  



a. General systems overview describing sub-systems and their relationships with 
each other.  



b. Specifics on sub-systems and how to maintain them to ensure reliable 
operations.  



c. Operation of equipment to perform intended tasks, including (but not limited to) 
remote origination, camera operation, television operation, cable patching, fuse 
replacement and so forth.  



d. Provide written documentation for all training attendees to supplement training 
(i.e. diagrams, training outlines/highlights, etc.).  



 
 
END OF SECTION 27 42 00 
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SECTION 32 31 00 - ALUMINUM CANTILEVER SLIDING GATE 
 
PART 1 - GENERAL 



1.1 WORK INCLUDED 



The contractor shall provide all labor, materials, and appurtenances necessary for installation of the in-
dustrial cantilever gate system defined herein at the Jersey City PS-20 project. 



1.2 RELATED WORK 



A.  Section 31 20 00 - Earth Moving 



B.  Section 03 30 00 - Cast-in-Place Concrete 



1.3 SYSTEM DESCRIPTION 



The manufacturer shall supply a total industrial ornamental aluminum cantilever gate system of the Basis 
of Design Ameristar® TransPort II design Classicstyle, or similar product by Elite Fence Products 
Inc., or approved equal.  The system shall include all components (i.e., tracks, uprights, bracing, pickets, 
hardware, fittings and fasteners) required. 



1.4 QUALITY ASSURANCE 



The contractor shall provide laborers and supervisors who are thoroughly familiar with the type of con-
struction involved and materials and techniques specified. 



1.5 REFERENCES 



ASTM B117 - Practice for Operating Salt-Spray (Fog) Apparatus.  



ASTM B221 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles and Tubes.  



ASTM D523 - Test Method for Specular Gloss.  



ASTM D822 - Practice for Conducting Tests on Paint and Related Coatings and Materials using Fil-
tered Open-Flame Carbon-Arc Light and Water Exposure Apparatus.  



ASTM D1654 - Test Method for Evaluation of Painted or Coated Specimens Subjected to Corrosive 
Environments.  



ASTM D2244 - Test Method for Calculation of Color Differences from Instrumentally Measured Color 
Coordinates.  



ASTM D2794 - Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation 
(Impact).  
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ASTM D3359 - Test Method for Measuring Adhesion by Tape Test.   



ASTM F1184 – Industrial & Commercial Horizontal Slide Gates 



1.6 SUBMITTAL 



The manufacturer’s submittal package consisting of gate elevations, hardware details, and installation 
details, shall be submitted prior to installation.  



1.7 PRODUCT HANDLING AND STORAGE 



Upon receipt at the job site, all materials shall be checked to ensure that no damage occurred during 
shipping or handling.  Materials shall be stored in such a manner to ensure proper ventilation and drain-
age, and to protect against damage, weather, vandalism, and theft. 



PART 2 - MATERIALS 



2.1 MANUFACTURER 



A. Basis of Design: All industrial ornamental aluminum cantilever gates shall conform to the Ameristar® 
TransPort II gate system, Classic  style, manufactured by Ameristar Fence Products. 



B. Alternate Manufacturers: 
 1. Elite Fence Products, Inc. 
 2. Or Approved Equal. 



2.2 MATERIAL 



A.  The materials used for cantilever gate framing (i.e., uprights, diagonal braces and pickets or pales) 
shall be manufactured from ASTM B221 aluminum (designation 6063-T-6) with a yield strength of 25,000 
PSI, a tensile strength of 30,000 PSI and a standard mill finish. The rails shall be manufactured from 
ASTM B221 aluminum (designation 6063-T-6) with minimum yield strength of 25,000 PSI, a tensile 
strength of 30,000 PSI and a standard mill finish.   



B. Material for diagonal bracing and uprights shall be 2” sq. x ¼” aluminum.    Material for pickets shall be 
1” x 1/8” wall aluminum.   



C.  Internal roller truck assembly shall be self-aligning swivel ball-and-socket type running on four bearing 
wheels.  Internal roller truck assembly shall be affixed to the hanger bracket by means of a 5/8” diameter 
industrial-grade rod end/center bolt, with a minimum static load rating of 10,000 pounds.  Attachment of 
the center bolt to the truck body shall be by means of a swivel joint to ensure equivalent and consistent 
loading on all bearing wheels and internal track surfaces throughout the travel of the gate. 



D.  Provide knox lock box at all gates to provide emergency access keys for emergency respond-
ers.  Locate knox lock box at location of pedestal card reader for gate. 



2.3 FABRICATION 
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A. Pickets, enclosed track, uprights and diagonal bracing shall be pre-drilled and labeled for easy assem-
bly.  All components shall be precut to specified lengths. 



B. Top and bottom rail extrusions shall be mechanically fastened to vertical uprights and reinforced with 
diagonal braces, as required by drawing. 



C.  The color shall be Black. The stratification-coated framework shall be capable of meeting the perfor-
mance requirements for each quality characteristic shown in Table 1. 



Table 1 – Coating Performance Requirements 



Quality Characteristics  ASTM Test Method  Performance Requirements  



Adhesion  D3359 – Method B  Adhesion (Retention of Coating) 
over 90% of test area (Tape and 
knife test).  



Corrosion Resistance  B117, D714 & D1654  Corrosion Resistance over 3,500 
hours (Scribed per D1654; failure 
mode is accumulation of 1/8” coat-
ing loss from scribe or medium #8 
blisters).  



Impact Resistance  D2794  Impact Resistance over 60 inch lb. 
(Forward impact using 0.625” ball).  



Weathering Resistance  D822 D2244, D523 (60˚ Method)  Weathering Resistance over 1,000 
hours (Failure mode is 60% loss of 
gloss or color variance of more than 
3 delta-E color units).  



PART 3 - EXECUTION 



3.1 PREPARATION 



A.  All new gate installations shall be laid out by the contractor in accordance with the construction plans. 



B.  All hardware shall be installed in accordance with the manufacturer installation instructions.  Cantile-
ver gates shall be installed so they comply with current ASTM F2200 & UL325 standards. 



C.  Gate stops shall be installed on each track in a way that conforms to current ASTM F2200 standards. 



3.2 GATE INSTALLATION  



Gate post shall be spaced according to specified gate elevation shown on the detail sheets.  Posts shall 
be set in concrete footers having a minimum depth of 48” with a minimum diameter of 12”. The “Earth  
Moving” and “Cast-in-Place Concrete” sections of this specification shall govern material requirements for 
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the concrete footer. Posts setting by other methods such as plated posts or grouted core-drilled footers 
are permissible only if shown by engineering analysis to be sufficient in strength for the intended applica-
tion. 



3. 3 CLEANING  



The contractor shall clean the jobsite of excess materials; post-hole excavations shall be scattered uni-
formly away from posts. 



END OF SECTION 32 31 00  
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SECTION 26 56 00 - EXTERIOR LIGHTING 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes: 


1. Exterior luminaires with lamps and ballasts. 


B. Related Sections: 


1. Electrical Specification Section "Interior Lighting" for exterior luminaires normally 
mounted on exterior surfaces of buildings. 


1.2 DEFINITIONS 


A. CCT:  Correlated color temperature. 


B. CRI:  Color-rendering index. 


C. HID:  High-intensity discharge. 


D. LER:  Luminaire efficacy rating. 


E. Luminaire:  Complete lighting fixture, including ballast housing if provided. 


1.3 SUBMITTALS 


A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting 
unit designation.  Include data on features, accessories, finishes, and the following: 


1. Physical description of luminaire, including materials, dimensions, effective projected 
area, and verification of indicated parameters. 


2. Details of attaching luminaires and accessories. 
3. Details of installation and construction. 
4. Luminaire materials. 
5. Photometric data based on laboratory tests of each luminaire type, complete with 


indicated lamps, ballasts, and accessories. 


a. Testing Agency Certified Data:  For indicated luminaires, photometric data shall be 
certified by a qualified independent testing agency.  Photometric data for remaining 
luminaires shall be certified by manufacturer. 


b. Manufacturer Certified Data:  Photometric data shall be certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 


6. Photoelectric relays. 
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7. Ballasts, including energy-efficiency data. 
8. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data. 
9. Means of attaching luminaires to supports, and indication that attachment is suitable for 


components involved. 


B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 


1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 


2. Design calculations, certified by a qualified professional engineer, indicating strength of 
screw foundations and soil conditions on which they are based. 


3. Wiring Diagrams:  For power, signal, and control wiring. 


C. Samples:  For products designated for sample submission in the Lighting Fixture Schedule.  
Each Sample shall include lamps and ballasts. 


D. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 


E. Field quality-control reports. 


F. Operation and Maintenance Data:  For luminaries to include in emergency, operation, and 
maintenance manuals. 


1.4 QUALITY ASSURANCE 


A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 
for Energy Efficient Lighting Products. 


B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910. 


C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 


D. Comply with IEEE C2, "National Electrical Safety Code." 


E. Comply with NFPA 70. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Lighting Fixtures: Subject to compliance with requirements, provide one of the products 
indicated for each designation in the Lighting Fixture Schedule on the Drawings or indicated 
elsewhere on the drawings or in the specifications. Where one manufacturer is listed for 
standard products substitutions will be considered. Where one manufacturer is listed for 
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specialty products provide products of that manufacturer. Where two or more manufacturers are 
listed for a product provide products of one of those manufacturers. 


B. Lamps: Subject to compliance with requirements, provide lamps by General Electric, Phillips, 
Osram or other approved equal manufacturer. 


2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 


A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations 
by an NRTL acceptable to authorities having jurisdiction. 


1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to 
NEMA LE 5A. 


2. LER Tests Fluorescent Fixtures:  Where LER is specified, test according to NEMA LE 5 
and NEMA LE 5A as applicable. 


3. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B. 


B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 
distribution patterns indicated for luminaires. 


C. Metal Parts:  Free of burrs and sharp corners and edges. 


D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and 
support to prevent warping and sagging. 


E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform 
in use.  Provide filter/breather for enclosed luminaires. 


F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.  Doors shall be removable for cleaning or 
replacing lenses.  Designed to disconnect ballast when door opens. 


G. Exposed Hardware Material:  Stainless steel. 


H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation. 


I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field. 


J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 


1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 


K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors. 
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L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 


1. Label shall include the following lamp and ballast characteristics: 


a. "USES ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple), 


base type, and nominal wattage for fluorescent and compact fluorescent 
luminaires. 


c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 
HID luminaires. 


d. Start type (preheat, rapid start, instant start) for fluorescent and compact 
fluorescent luminaires. 


e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 


2.3 FLUORESCENT BALLASTS AND LAMPS 


A. Ballasts for Low-Temperature Environments: 


1. Temperatures Minus 10 Deg F (Minus 23 Deg C) and Higher:  Electronic type rated for 
Minus 10 Deg F (minus 23 Deg C) starting and operating temperature with indicated lamp 
types. 


2. Temperatures Minus 10 Deg F (Minus 23 Deg C) and Higher:  Electromagnetic type 
designed for use with indicated lamp types. 


B. Ballast Characteristics: 


1. Power Factor:  90 percent, minimum. 
2. Sound Rating:  Class A unless otherwise indicated. 
3. Total Harmonic Distortion Rating:  Less than 10 percent. 
4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, 


Class P, automatic-reset thermal protection. 
5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum. 
6. Transient-Voltage Protection:  Comply with IEEE C62.41.1 and IEEE C62.41.2, 


Category A or better. 


C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast 
provided at temperatures minus 20 deg F (minus 29 deg C) and higher. 


2.4 BALLASTS FOR HID LAMPS 


A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction 
of average lamp life.  Include the following features unless otherwise indicated: 


1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 
2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C). 
3. Normal Ambient Operating Temperature:  104 deg F (40 deg C). 
4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current 


ratings as recommended by ballast manufacturer. 
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B. Auxiliary, Instant-On, Quartz System:  Factory-installed feature automatically switches quartz 
lamp on when fixture is initially energized and when momentary power outages occur.  System 
automatically turns quartz lamp off when HID lamp reaches approximately 60 percent of light 
output. 


2.5 HID LAMPS 


A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K 
unless otherwise indicated. 


B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K unless 
otherwise indicated. 


C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and CCT color temperature 
4000 K unless otherwise indicated. 


PART 3 - EXECUTION 


3.1 LUMINAIRE INSTALLATION 


A. Install lamps in each luminaire. 


B. Fasten luminaire to indicated structural supports. 


1. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer. 


C. Adjust luminaires that require field adjustment or aiming.  


3.2 BOLLARD LUMINAIRE INSTALLATION 


A. Align units for optimum directional alignment of light distribution. 


B. Install on concrete base with top 4 inches (100 mm) above finished grade or surface at bollard 
location unless otherwise indicated.  Cast conduit into base, and shape base to match shape of 
bollard base.  Finish by troweling and rubbing smooth.  Concrete materials, installation, and 
finishing are specified in Concrete Division Specification Section "Cast-in-Place Concrete." 


3.3 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES 


A. Install on concrete base with top 4 inches (100 mm) above finished grade or surface at 
luminaire location unless otherwise indicated.  Cast conduit into base, and finish by troweling 
and rubbing smooth.  Concrete materials, installation, and finishing are specified in Concrete 
Division Specification Section "Cast-in-Place Concrete." 
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3.4 CORROSION PREVENTION 


A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 


B. Steel Conduits:  Comply with Electrical Specification Section "Raceway and Boxes for Electrical 
Systems." In concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-) thick, pipe-
wrapping plastic tape applied with a 50 percent overlap. 


3.5 FIELD QUALITY CONTROL 


A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 


B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires 
and energizing circuits with normal power source. 


1. Verify operation of photoelectric controls. 


C. Illumination Tests: 


1. Measure light intensities at night.  Use photometers with calibration referenced to NIST 
standards.  Comply with the following IESNA testing guide(s): 


a. IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations." 
b. IESNA LM-52, "Photometric Measurements of Roadway Sign Installations." 
c. IESNA LM-64, "Photometric Measurements of Parking Areas." 
d. IESNA LM-72, "Directional Positioning of Photometric Data." 


D. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 


END OF SECTION 26 56 00 
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		A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.

		1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to NEMA LE 5A.

		2. LER Tests Fluorescent Fixtures:  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.

		3. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B.



		B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.

		C. Metal Parts:  Free of burrs and sharp corners and edges.

		D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and support to prevent warping and sagging.

		E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires.

		F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...

		G. Exposed Hardware Material:  Stainless steel.

		H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.

		I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.

		J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

		1. White Surfaces:  85 percent.

		2. Specular Surfaces:  83 percent.

		3. Diffusing Specular Surfaces:  75 percent.



		K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.

		L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.

		1. Label shall include the following lamp and ballast characteristics:

		a. "USES ONLY" and include specific lamp type.

		b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple), base type, and nominal wattage for fluorescent and compact fluorescent luminaires.

		c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID luminaires.

		d. Start type (preheat, rapid start, instant start) for fluorescent and compact fluorescent luminaires.

		e. ANSI ballast type (M98, M57, etc.) for HID luminaires.

		f. CCT and CRI for all luminaires.







		2.3 FLUORESCENT BALLASTS AND LAMPS

		A. Ballasts for Low-Temperature Environments:

		1. Temperatures Minus 10 Deg F (Minus 23 Deg C) and Higher:  Electronic type rated for Minus 10 Deg F (minus 23 Deg C) starting and operating temperature with indicated lamp types.

		2. Temperatures Minus 10 Deg F (Minus 23 Deg C) and Higher:  Electromagnetic type designed for use with indicated lamp types.



		B. Ballast Characteristics:

		1. Power Factor:  90 percent, minimum.

		2. Sound Rating:  Class A unless otherwise indicated.

		3. Total Harmonic Distortion Rating:  Less than 10 percent.

		4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, Class P, automatic-reset thermal protection.

		5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum.

		6. Transient-Voltage Protection:  Comply with IEEE C62.41.1 and IEEE C62.41.2, Category A or better.



		C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast provided at temperatures minus 20 deg F (minus 29 deg C) and higher.



		2.4 BALLASTS FOR HID LAMPS

		A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction of average lamp life.  Include the following features unless otherwise indicated:

		1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.

		2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C).

		3. Normal Ambient Operating Temperature:  104 deg F (40 deg C).

		4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current ratings as recommended by ballast manufacturer.



		B. Auxiliary, Instant-On, Quartz System:  Factory-installed feature automatically switches quartz lamp on when fixture is initially energized and when momentary power outages occur.  System automatically turns quartz lamp off when HID lamp reaches app...



		2.5 HID LAMPS

		A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K unless otherwise indicated.

		B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K unless otherwise indicated.

		C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and CCT color temperature 4000 K unless otherwise indicated.





		PART 3 -  EXECUTION

		3.1 LUMINAIRE INSTALLATION

		A. Install lamps in each luminaire.

		B. Fasten luminaire to indicated structural supports.

		1. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.



		C. Adjust luminaires that require field adjustment or aiming.



		3.2 BOLLARD LUMINAIRE INSTALLATION

		A. Align units for optimum directional alignment of light distribution.

		B. Install on concrete base with top 4 inches (100 mm) above finished grade or surface at bollard location unless otherwise indicated.  Cast conduit into base, and shape base to match shape of bollard base.  Finish by troweling and rubbing smooth.  Co...



		3.3 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES

		A. Install on concrete base with top 4 inches (100 mm) above finished grade or surface at luminaire location unless otherwise indicated.  Cast conduit into base, and finish by troweling and rubbing smooth.  Concrete materials, installation, and finish...



		3.4 CORROSION PREVENTION

		A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.

		B. Steel Conduits:  Comply with Electrical Specification Section "Raceway and Boxes for Electrical Systems." In concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-) thick, pipe-wrapping plastic tape applied with a 50 percent overlap.



		3.5 FIELD QUALITY CONTROL

		A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.

		B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires and energizing circuits with normal power source.

		1. Verify operation of photoelectric controls.



		C. Illumination Tests:

		1. Measure light intensities at night.  Use photometers with calibration referenced to NIST standards.  Comply with the following IESNA testing guide(s):

		a. IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations."

		b. IESNA LM-52, "Photometric Measurements of Roadway Sign Installations."

		c. IESNA LM-64, "Photometric Measurements of Parking Areas."

		d. IESNA LM-72, "Directional Positioning of Photometric Data."





		D. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.


















































FIRE PROTECTION
GENERAL


INFORMATION


FP-01
-


RKL


RDG


JJK


RKL


SPRINKLER PERFORMANCE SPECIFICATION


LEGEND


SP


F


DS


FIRE PROTECTION EQUIPMENT  SCHEDULE
H


G


F


E


D


C


B


A


1 2 3 4 5 6 7 8 9 10


J


1011 Route 22, Suite 203
Bridgewater, NJ  08807
Phone: (908) 725 7800
Fax: (908) 725 7957
www.ssparchitects.com


Jay F. Perantoni, A.I.A.


AI00830900
027669-1


RA-016203-B


New Jersey
New York
Pennsylvania


Jeanne Perantoni, A.I.A.


AI00894200New Jersey


611 Industrial Way West, Eatontown, NJ  07724-2213


Tel (732) 380-1100     Fax (732) 380-1111


www.morrisjohnson.com


NJ Professional Engineer 24GE03891800
NJ Professional Engineer 24GE02659900


Clare M. Broderick
John C. Morris III


NJ Professional Engineer 24GE03034300Joseph J. Keller


24GA27945200


NGINEERSE & ONSULTANTSC


ERVICESSIRDSALLB ROUPG


JERSEY CITY, NEW JERSEY


JERSEY CITY
PUBLIC SCHOOL #20


NEW REPLACEMENT SCHOOL


STATE PROJECT #
2390-190-01-0581


JERSEY CITY
BOARD OF EDUCATION


OCEAN AVENUE


Planning


Educational
Systems


Designs for Learning


C
MP


Dome-Tech, Inc.


510 Thornall Street


Suite 170


Edison, NJ 08837


(732) 590-0122


www.dome-tech.com


On-Tech Consulting, Inc.


53 Elm Place


Red Bank, NJ 07701


Voice: 732-530-5435


Fax: 732-530-0606


www.on-tech.com


info@on-tech.com


ECHN
_


Conspectus


FIRE DEPARTMENT APPROVALS
























































































14
0°
HW
R


14
0°
HWG


G


G


G
G


G


140°HWR 140°HWR
140°HW 140°HW


G G


140°HWR 140°HWR 140°HWR 140°HWR 140°HWR
140°HW 140°HW 140°HW 140°HW 140°HW 140°HW


G G G G


G
G


G


S


S
S


S


S
S


S


S
S


S


S


G G


G


IW
IW


G


G


H


G


F


E


D


C


B


A


1 2 3 4 5 6 7 8 9 10


J


1011 Route 22, Suite 203
Bridgewater, NJ  08807
Phone: (908) 725 7800
Fax: (908) 725 7957
www.ssparchitects.com


Jay F. Perantoni, A.I.A.


AI00830900
027669-1


RA-016203-B


New Jersey
New York
Pennsylvania


Jeanne Perantoni, A.I.A.


AI00894200New Jersey


611 Industrial Way West, Eatontown, NJ  07724-2213


Tel (732) 380-1100     Fax (732) 380-1111


www.morrisjohnson.com


NJ Professional Engineer 24GE03891800
NJ Professional Engineer 24GE02659900


Clare M. Broderick
John C. Morris III


NJ Professional Engineer 24GE03034300Joseph J. Keller


24GA27945200


NGINEERSE & ONSULTANTSC


ERVICESSIRDSALLB ROUPG


JERSEY CITY, NEW JERSEY


JERSEY CITY
PUBLIC SCHOOL #20


NEW REPLACEMENT SCHOOL


STATE PROJECT #
2390-190-01-0581


JERSEY CITY
BOARD OF EDUCATION


OCEAN AVENUE


Planning


Educational
Systems


Designs for Learning


C
MP


Dome-Tech, Inc.


510 Thornall Street


Suite 170


Edison, NJ 08837


(732) 590-0122


www.dome-tech.com


On-Tech Consulting, Inc.


53 Elm Place


Red Bank, NJ 07701


Voice: 732-530-5435


Fax: 732-530-0606


www.on-tech.com


info@on-tech.com


ECHN
_


Conspectus


PLUMBING
FIRST FLOOR


AREA 'B'


P-12.B
-


RKL


RDG


JJK


RKL


 - GRAPHIC SCALE - 













G


G G G G


G G


S S S S S S


S S S S S


G G G


S S S S S S S


S
S


S
S


S
S


S


S


S


G G G G


G G G G
G


G
G


G
G


S


S
S


S


S


G
G


G
G


G
G


G
G


G
G


G
G


G


H


G


F


E


D


C


B


A


1 2 3 4 5 6 7 8 9 10


J


1011 Route 22, Suite 203
Bridgewater, NJ  08807
Phone: (908) 725 7800
Fax: (908) 725 7957
www.ssparchitects.com


Jay F. Perantoni, A.I.A.


AI00830900
027669-1


RA-016203-B


New Jersey
New York
Pennsylvania


Jeanne Perantoni, A.I.A.


AI00894200New Jersey


611 Industrial Way West, Eatontown, NJ  07724-2213


Tel (732) 380-1100     Fax (732) 380-1111


www.morrisjohnson.com


NJ Professional Engineer 24GE03891800
NJ Professional Engineer 24GE02659900


Clare M. Broderick
John C. Morris III


NJ Professional Engineer 24GE03034300Joseph J. Keller


24GA27945200


NGINEERSE & ONSULTANTSC


ERVICESSIRDSALLB ROUPG


JERSEY CITY, NEW JERSEY


JERSEY CITY
PUBLIC SCHOOL #20


NEW REPLACEMENT SCHOOL


STATE PROJECT #
2390-190-01-0581


JERSEY CITY
BOARD OF EDUCATION


OCEAN AVENUE


Planning


Educational
Systems


Designs for Learning


C
MP


Dome-Tech, Inc.


510 Thornall Street


Suite 170


Edison, NJ 08837


(732) 590-0122


www.dome-tech.com


On-Tech Consulting, Inc.


53 Elm Place


Red Bank, NJ 07701


Voice: 732-530-5435


Fax: 732-530-0606


www.on-tech.com


info@on-tech.com


ECHN
_


Conspectus


PLUMBING
SECOND FLOOR


AREA 'B'


P-13.B
-


RKL


RDG


JJK


RKL


 - GRAPHIC SCALE - 













H


G


F


E


D


C


B


A


1 2 3 4 5 6 7 8 9 10


J


1011 Route 22, Suite 203
Bridgewater, NJ  08807
Phone: (908) 725 7800
Fax: (908) 725 7957
www.ssparchitects.com


Jay F. Perantoni, A.I.A.


AI00830900
027669-1


RA-016203-B


New Jersey
New York
Pennsylvania


Jeanne Perantoni, A.I.A.


AI00894200New Jersey


611 Industrial Way West, Eatontown, NJ  07724-2213


Tel (732) 380-1100     Fax (732) 380-1111


www.morrisjohnson.com


NJ Professional Engineer 24GE03891800
NJ Professional Engineer 24GE02659900


Clare M. Broderick
John C. Morris III


NJ Professional Engineer 24GE03034300Joseph J. Keller


24GA27945200


NGINEERSE & ONSULTANTSC


ERVICESSIRDSALLB ROUPG


JERSEY CITY, NEW JERSEY


JERSEY CITY
PUBLIC SCHOOL #20


NEW REPLACEMENT SCHOOL


STATE PROJECT #
2390-190-01-0581


JERSEY CITY
BOARD OF EDUCATION


OCEAN AVENUE


Planning


Educational
Systems


Designs for Learning


C
MP


Dome-Tech, Inc.


510 Thornall Street


Suite 170


Edison, NJ 08837


(732) 590-0122


www.dome-tech.com


On-Tech Consulting, Inc.


53 Elm Place


Red Bank, NJ 07701


Voice: 732-530-5435


Fax: 732-530-0606


www.on-tech.com


info@on-tech.com


ECHN
_


Conspectus


PLUMBING
ROOF PLAN


AREA 'B'


P-15.B
-


RKL


RDG


JJK


RKL


 - GRAPHIC SCALE - 





