
B. Multiple Runs: Conduit rack with 25% spare capacity. Rack shall be of galvanized 
steel channel supported by double nuts on 3/8-inch continuous thread, galvanized or 
cadmium plated steel hanger rods. 

C. Vertical Runs: Channel support with conduit fittings. 

2.3 MC/AC TYPE CABLE SUPPORTS 

A Only metallic snap-in type support clips approved for armored MC or AC type cable 
may be used. 

2.4 EQUIPMENT SUPPORTS 

A Equipment to be mounted on exterior block or concrete walls or where indicated shall 
be mounted on 1-5/8" x 1-5/8" minimum galvanized steel channel anchored to the 
wall. 

B.	 Equipment weights shall not exceed supporting device capacity. 

C.	 Plywood backboards shall be 3/4" thick, void-free, Douglas fir, pressure treated with 
fire-retardant chemicals, one-side sanded, painted sky blue on all ides with fire­
resistant paint prior to installation. Sanded side shall face equipment to be mounted. 
Backboards shall be mounted in all tel/data closets, mounted directly on walls. The 
backboards shall cover the walls from 9" AF.F. up to a height of 8'6" AF.F. All 
receptacles shall be installed 6" AF.F. 

2.5	 ANCHOR METHODS 

A Hollow Masonry: Toggle bolts or spider type expansion anchors. 

B.	 Solid Masonry: Lead expansion anchors or preset inserts. 

C.	 Metal Surfaces: Machine screws, bolts, or welded studs. 

D.	 Wood Surfaces: Wood screws. 

E.	 Concrete Surfaces: Self-drilling anchors or power-driven studs. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A	 Layout to maintain headroom, neat mechanical appearance and to support 
equipment loads required. 

B.	 Conduit and equipment supports shall not impair the building structural integrity. 
Structural steel joists shall not be drilled or cut. Secure hangers to these materials 
with mechanical clips. 
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3.2 SUPPORTS FOR EQUIPMENT 

A.	 Contractor shall provide all necessary supports for equipment installed under this 
Specification Section. Supports shall consist of steel frames, plates, brackets, racks 
and other shapes of adequate size and fastened with bolts, screws or by welding, to 
provide rigid support. Welds shall be continuous and, where exposed, ground 
smooth. Thoroughly clean metal surfaces and apply one coat of primer as required 
and two coats of finish paint to match equipment. Any other material to be used for 
support shall have the Engineer's prior approval. 

B.	 Contractor shall be responsible for fabricating and installing all necessary 
supplemental supporting structures, including clips, brackets, etc., for conduits, 
fixtures, and electrical equipment not otherwise provided on pipeways, buildings, 
vessels, and structures. These shall be adequate for spare or future facilities where 
applicable. 

C.	 Contractor shall not drill, burn or weld to tanks, vessels, galvanized structures or 
finished buildings without specific approval from the Engineer. 

D.	 Contractor shall check for the extent of fireproofing on all structures and install, as 
approved, the necessary clips or brackets, required for the support on conduits, 
fixtures, devices and equipment. Conduits shall not be imbedded in fireproofing. 

E.	 The Contractor shall be fully responsible for the proper sizing and assembling of 
support systems to adequately and rigidly support raceways and/or equipment 
mounted thereon with a safety factor of at least three. 

END OF SECTION 260700 
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SECTION 260750 - ELECTRICAL IDENTIFICATION (Part of the Work of Section 260001 ­
ELECTRICAL POWER, LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 Nameplates for all panelboards, cabinets, safety switches, contactors, motor­
controllers, individual circuit breakers, control devices, motor control centers, and 
any other equipment used to control, switch or disconnect electrical circuits shall be 
provided by the Contractor under Division 26 of the specifications. 

B.	 Provide warning signs for interior rooms enclosing electrical equipment. 

C.	 Provide warning labels regarding potential electric arc flash hazards in all 
switchboards, panelboards, motor control centers, and industrial control panels per 
NEC 110-16. 

1.2 RELATED DOCUMENTS 

A.	 Drawings and general provisions of Contract, including General and Supplementary 
General Conditions and other Division 01 specification sections, apply to this Section 
and to all Contractors, Subcontractors, or other persons supplying materials and/or 
labor, entering into the Project site and/or premises, directly, or indirectly. 

B.	 The Specifications and Drawings are intended to be complementary. A particular 
section, paragraph or heading in a Division may not describe each and every detail 
concerning work to be done and materials to be furnished. The Drawings are 
diagrammatic and may not show all of the work required or all construction details. 
Dimensions are shown for critical areas only; all dimensions and actual placements 
are to be verified in the field. It is to be understood that the best trade practices of 
the Division will prevail. It remains the responsibility of the Contactor or 
Subcontractor to provide all items, equipment, construction, and services required to 
the proper execution and completion of the Work. 

C.	 Reference listings are provided as a convenience to the Contractor or Subcontractor 
providing the Work of this Section and may not contain all the requirements affecting 
this Section. It remains the responsibility of the Contractor or Subcontractor to locate 
and comply with all requirements of the Contract Documents. 

1.3 SUBMITTALS 

A.	 Submit product data in accordance with Section 260100. 

B.	 Submit product data and listing of equipment nameplate lettering. 
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1.4 REGULATORY REFERENCES 

A.	 All specified items or systems shall be designed, manufactured, tested, and installed 
in compliance with applicable provisions of all governing codes, rules, laws, and 
ordinances in accordance with Section 260100. 

1.	 If there is a conflict between applicable documents, then the more stringent 
requirement shall apply. All documents listed are believed to be the most 
current releases of the documents. The Contractor has the responsibility to 
determine and adhere to all applicable documents and to the most recent 
release when developing the proposal for installation. 

2.	 This document does not replace any code, either partially or wholly. The 
Contractor must be aware of local codes that may impact this project. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A.	 Subject to compliance with requirements, provide products by the following, or 
equivalent. 

1.	 Brady 
2.	 Ideal Industries 
3.	 Thomas & Betts 
4.	 Panduit 

B.	 Substitutions: Items of equal quality, function and performance may be proposed for 
substitution by following the procedures outlined in Section 260100. 

2.2 NAMEPLATES 

A.	 Equipment nameplates shall be 1/16" thick laminated phenolic with engraved block 
letters, black on a white background, securely fasten nameplates to front covers of 
enclosure with brass screws. 

B.	 Nameplates for panelboards, switchboards, motor control centers, unit substations 
and switchgear shall have 1-inch high letters. Identifying the equipment name 
indicated on the one-line diagram and the voltage. Include the identification of series 
rated components within this equipment with nameplates using 114-inch letters. 

C.	 Nameplates for individual circuit breakers, disconnect switches, VFDs, and motor 
starters shall have 1/2-inch letters and shall be as indicated on the one-line diagram 
and plans, or shall describe the equipment being controlled. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A.	 Lettering and Graphics: Coordinate names, abbreviations, colors, and other 
designations used in electrical identification work with corresponding designations 
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specified or indicated on the plans. Install numbers, lettering, and colors as 
approved by submittals and as required by code. 

B.	 Install identification devices in accordance with manufacturer's written instructions 
and requirements of NEC and ANSI standards. 

C.	 Sequence of Work: Where identification is to be applied to surfaces that require 
finish, install identification after completion of finish work. 

D.	 Install labels at locations indicated and at locations for best convenience of viewing 
without interference with operation and maintenance or equipment. 

E.	 Install warning, caution, or instruction signs where required by NEC, where indicated, 
or where reasonably required to assure safe operation and maintenance of electrical 
systems and of the items to which they connect. Install engraved plastic laminated 
instruction signs with approved legend where instruction or explanations are needed 
for system or equipment operation. 

F.	 The covers of boxes, fittings, and enclosures shall be identified by painting with the 
following colors: 

1. Emergency/Life Safety Yellow 
2. Fire Alarm	 Red 
3. Sound	 Green 
4. Data or Voice	 Blue 

END OF SECTION 260750 
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SECTION 260800 - ELECTRICAL TESTING (Part of the Work of Section 260001 ­
ELECTRICAL POWER, LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 The work shall include complete testing of all equipment and wiring at the completion 
of the work, the making of any connection changes or adjustments necessary for the 
proper functioning of the system and equipment and all testing described in this 
Section. Power distribution, lighting, control and all miscellaneous systems shall be 
properly adjusted and in working order, as required, at time of final acceptance. 

1.2 RELATED DOCUMENTS 

A.	 Drawings and general provisions of Contract, including General and Supplementary 
General Conditions and other Division 01 specification sections, apply to this Section 
and to all Contractors, Subcontractors, or other persons supplying materials and/or 
labor, entering into the Project site and/or premises, directly, or indirectly. 

B.	 The Specifications and Drawings are intended to be complementary. A particular 
section, paragraph or heading in a Division may not describe each and every detail 
concerning work to be done and materials to be furnished. The Drawings are 
diagrammatic and may not show all of the work required or all construction details. 
Dimensions are shown for critical areas only; all dimensions and actual placements 
are to be verified in the field. It is to be understood that the best trade practices of 
the Division will prevail. It remains the responsibility of the Contactor or 
Subcontractor to provide all items, equipment, construction, and services required to 
the proper execution and completion of the Work. 

C.	 Reference listings are provided as a convenience to the Contractor or Subcontractor 
providing the Work of this Section and may not contain all the requirements affecting 
this Section. It remains the responsibility of the Contractor or Subcontractor to locate 
and comply with all requirements of the Contract Documents. 

1.3 SUBMITTALS 

A.	 Submit test data and results in accordance with Section 260100. 

B.	 Submit certification that all required factory testing has been completed by the 
manufacturer. 

C.	 Submit name of testing agencies for approval by the Engineer. 

D.	 Prior to commencing work, submit draft reports indicating testing procedures, sample 
report forms, and testing data required for approval by the Engineer. 

E.	 Submit draft copies of completed test reports for review prior to final acceptance of 
the project. 
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F.	 After Architect and Engineer review, make final requested adjustments and provide 
final copies of report for inclusion in Operating and Maintenance Manuals by the 
Architect. 

G.	 Provide test reports in soft cover, letter size, three-ring binder manuals, complete 
with index page and indexing tabs, with cover identification at front and side. Include 
set of reduced drawings with equipment identified to correspond with data sheets, 
and indicating thermostat locations. 

1.4 REGULATORY REFERENCES 

A.	 All specified items or systems shall be designed, manufactured, tested, and installed 
in compliance with applicable provisions of all governing codes, rules, laws, and 
ordinances in accordance with Section 260100. 

1.	 If there is a conflict between applicable documents, then the more stringent 
requirement shall apply. All documents listed are believed to be the most 
current releases of the documents. The Contractor has the responsibility to 
determine and adhere to all applicable documents and to the most recent 
release when developing the proposal for installation. 

2.	 This document does not replace any code, either partially or wholly. The 
Contractor must be aware of local codes that may impact this project. 

1.5 REQUIREMENTS 

A.	 Furnish all equipment and personnel and conduct all tests required to secure 
approval of the installation from all agencies having jurisdiction. 

B.	 Coordinate with other trades in testing equipment furnished by others, including but 
not limited to: 

1.	 Checking motors for rotation. 

2.	 Coordinating and testing control wiring and interlocks. 

C.	 Contractor shall provide Owner with two (2) working days notice prior to performing 
all tests to allow Owner to arrange to witness the tests. 

D.	 All testing shall be witnessed by the Owner or Owner's representative. The results of 
all quantitative tests shall be furnished to the Owner in a typed, approved format as 
indicated herein. 

E.	 All test results must be accepted by the Owner before the Contractor is relieved of 
responsibility for the work. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A.	 The Contractor shall be responsible for all equipment and materials required to 
perform all tests as specified herein. All test equipment shall be in first-class 
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condition, correctly calibrated and shall be operated by qualified personnel 
experienced in the use of the equipment. 

PART 3 - EXECUTION 

3.1 TESTING 

A.	 All systems shall test free from mechanical and electrical defects. 

B.	 Operations tests shall be made of all systems as a condition of acceptance. 

C.	 Balance connected loads across phases at all panels and load centers. 

3.2 WIRE AND CABLE 

A.	 Testing of conductors shall be done with the conductors disconnected from all 
equipment. 

B.	 All conductors shall be tested for continuity, shorts, and grounds. All faulty cables 
shall be replaced at no cost to the Owner. 

C.	 Contractor shall cooperate after reconnection of existing equipment, with testing of 
all systems involved. This shall include, but not be limited to: 

1. Checking motors for proper rotation. 

2. Coordination and testing control wiring and interlocks. 

3.3 MOTORS 

A.	 All motors shall be tested for proper direction of rotation and necessary 
reconnections made. No motor coupled to a pump or other driven equipment shall 
be checked for rotation with the coupling connected. Permission shall be obtained 
from the owner before startil1g any motor for test. 

3.4 CONTROLS 

A.	 All control equipment shall be tested, properly adjusted and shall be operating 
correctly with power applied before final acceptance will be made. 

B.	 All control wiring shall be verified for proper termination. 

END OF SECTION 260800 
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dent of the raceways entering or leaving. Gang boxes shall be used on multiple 
outlets. 

E.	 Square conduit boxes shall not be less than 2-1/8 inches deep, of physical size as 
required by NEC for the number and size of conductors involved; shall be securely 
mounted to the building structure with supporting facilities independent of the 
raceways entering or leaving. Provide plaster ring where applicable. 

2.3 PULL BOX, WIREWAY, AND ENCLOSURE MATERIALS 

A.	 Pullboxes and Junction Boxes: Metal construction, conforming to National Electrical 
Code, with screw-on or hinged cover. 

B.	 Flush-Mounted Pullboxes: Provide overlapping covers with flush-head cover 
retaining screws, prime coated. 

C.	 Wireway shall be constructed of 16-gauge minimum steel with hinged cover and 
baked-on enamel finish. Size shall be in accordance with manufacturer and NEC for 
intended fill. Minimum cross section shall be 6" x 6". 

D.	 Unless otherwise indicated, enclosure types shall be used as follows: 

1.	 NEMA 1 - Interior locations, dry. 
2.	 NEMA 4 - Wet areas, on outdoor structures, in equipment vaults, where 

moisture is present. 
3.	 NEMA 12 - Interior locations subject to oil seepage or dust may be used in lieu 

of NEMA 1. 

If location is questionable, consult Engineer. 

E.	 Enclosures shall be fabricated from 16-gauge steel (min.) or equivalent rust-resistant 
steel with rust-inhibiting primer. 

F.	 Enclosures shall be sized, as a minimum, as indicated on the Drawings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A.	 Mount outlet boxes flush where conduit is concealed. 

B.	 Adjust position of outlets in finished masonry walls to suit masonry course lines. 

C.	 Do not install boxes back-to-back in same wall. Coordinate cutting of masonry walls 
to achieve neat openings for boxes. Use rotary cutting equipment to cut masonry 
work for installation of electrical fittings. 

D.	 Locate boxes in masonry walls so that only a corner needs to be cut from masonry 
units. 
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E.	 Do not use sectional or handy boxes unless specifically requested. 

F.	 For boxes mounted in exterior walls, make sure that there is insulation behind outlet 
boxes to prevent condensation in boxes. 

G.	 Wall boxes in block or concrete construction shall be masonry boxes with inside ears 
and shall be concrete tight. 

H.	 Locate pullboxes and junction boxes in electrical rooms, utility rooms, above 
suspended ceilings or storage areas, where accessible, and allowed by the National 
Electrical Code. 

I.	 Boxes shall have no openings except through which conduits or cable pass. 

J.	 Install enclosure(s) in accordance with manufacturer's recommendation, Section 
260700 and as shown on the Drawings. 

K.	 Provide proper grounding for all enclosures in accordance with the NEC and Section 
260600. 

L.	 Verify exact dimensions to ensure that the cabinets specified have space available 
for the arrangement of equipment provided. 

END OF SECTION 261370 
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SECTION 261400 - WIRING DEVICES (Part of the Work of Section 260001 - ELECTRICAL 
POWER, LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 

A. 

B. 

C. 

1.2 

A. 

B. 

C. 

1.3 

A. 

1.4 

A. 

WORK INCLUDED 

Provide wall switches. 

Provide receptacles. 

Provide cover plates. 

RELATED DOCUMENTS 

Drawings and general provisions of Contract, including General and Supplementary 
General Conditions and other Division 01 specification sections, apply to this Section 
and to all Contractors, Subcontractors, or other persons supplying materials and/or 
labor, entering into the Project site and/or premises, directly, or indirectly. 

The Specifications and Drawings are intended to be complementary. A particular 
section, paragraph or heading in a Division may not describe each and every detail 
concerning work to be done and materials to be furnished. The Drawings are 
diagrammatic and may not show all of the work required or all construction details. 
Dimensions are shown for critical areas only; all dimensions and actual placements 
are to be verified in the field. It is to be understood that the best trade practices of 
the Division will prevail. It remains the responsibility of the Contactor or 
Subcontractor to provide all items, equipment, construction, and services required to 
the proper execution and completion of the Work. 

Reference listings are provided as a convenience to the Contractor or Subcontractor 
providing the Work of this Section and may not contain all the requirements affecting 
this Section. It remains the responsibility of the Contractor or Subcontractor to locate 
and comply with all requirements of the Contract Documents. 

SUBMITTALS 

Submit product data in accordance with Section 260100. 

REGULATORY REFERENCES 

All specified items or systems shall be designed, manufactured, tested, and installed 
in compliance with applicable provisions of all governing codes, rules, laws, and 
ordinances in accordance with Section 260100. 

1.	 If there is a conflict between applicable documents, then the more stringent 
requirement shall apply. All documents listed are believed to be the most 
current releases of the documents. The Contractor has the responsibility to 
determine and adhere to all applicable documents and to the most recent 
release when developing the proposal for installation. 
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2.	 This document does not replace any code, either partially or wholly. The 
Contractor must be aware of local codes that may impact this project. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS - WALL SWITCHES 

A.	 Subject to compliance with requirements, provide products by the following: 

1.	 Wall switches: 

a.	 Bryant 
b.	 Hubbell 
c.	 General Electric 
d.	 Arrow Hart 

2.	 Receptacles: 

a.	 Bryant 
b.	 Hubbell 
c.	 General Electric 
d.	 Pass &Seymour 
e.	 Arrow Hart 

3.	 Cover plates: 

a.	 Bryant 
b.	 Hubbell 
c.	 General Electric 
d.	 Arrow Hart 

B.	 Substitutions: Items of equal quality, function and performance may be proposed for 
substitution by following the procedures outlined in Section 260100. 

2.2 SWITCHES 

A.	 120-277 Volt Switches: Specification grade, quiet type, toggle handle, with totally 
enclosed case, rated 20 ampere or as indicated on the Drawings with silver cadmium 
oxide contacts. Provide matching two-pole, 3-way and 4-way switches as indicated. 
Switches shall have a grounding terminal which shall be connected to the outlet box 
with a grounding conductor to establish continuity. 

B.	 Switches shall be horsepower rated when used to control motor loads. 

C.	 Color: White handles unless otherwise indicated. 

D.	 Handles shall be lighted if indicated. 

UMass Housing Project #10-00176501 WIRING DEVICES
 
Finish Upgrade 2011 - Thatcher & Lewis Halls RFS 10-5860 - 03/23/11
 

261400-2
 



2.3 KEY SWITCHES 

A.	 120-277 Volt Switches: Key-operated, rated 20 ampere or as indicated on Drawings. 
Specification grade. Provide matching two-pole, three-way, and four-way switches 
as indicated. Switches shall have a grounding terminal which shall be connected to 
the outlet box with a grounding conductor to establish continuity. 

B.	 Color: White. 

2.4 RECEPTACLES 

A.	 Standard Duplex Receptacles: Full gang size, polarized, duplex, side and back 
wired, parallel blade, U grounding slot, specification grade, rated at 20 amperes or as 
indicated on the Drawings, 125 volts, designed for split feed service, NEMA Type 5 
20R. Receptacles shall have a grounding terminal which shall be connected to the 
outlet box with a grounding conductor to establish continuity. 

B.	 Color: White. 

C.	 Ground fault interrupter receptacles shall be rated 20 amperes with built in test and 
reset buttons, and shall conform to UL 943. Feed through feature will protect 
standard receptacles located downstream. Receptacles shall have a grounding 
terminal which shall be connected to the outlet box with a grounding conductor to 
establish continuity. 

D.	 Special Receptacles: Provide special receptacles of type and located as indicated 
on the Drawings. Type shall be suitable for intended equipment. Receptacles shall 
have a grounding terminal which shall be connected to the outlet box with a 
grounding conductor to establish continuity. 

E.	 Schedule of Use: 

1.	 Corrosion-resistant receptacles shall be used in areas of high moisture and in all 
process areas. 

2.	 Standard receptacles shall be used in interior dry locations including electrical 
room. 

3.	 Ground fault interrupter receptacles shall be used where required by NEC and 
where indicated on the Drawings. 

2.5 COVER PLATES 

A.	 Materials: 

1.	 Plates shall be stainless steel with brushed satin finish. 
2.	 Gaskets: Resilient rubber or closed cell foam urethane. 
3.	 Weatherproof while in use: Polycarbonate self-closing receptacle cover rated 

NEMA 3R. Weatherproof when attachment plug cap is inserted two exit ports 
for 12/3 cord. Complies with NEC 406-8(b) and UL 5140. 
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3.1 

B. Schedule of Use: 

1.	 Thermoplastic: To be used in interior dry locations unless otherwise indicated. 
2.	 Weatherproof while in use: To be used for all exterior receptacles or areas of 

high moisture. 

PART 3 - EXECUTION 

INSTALLATION 

A. Switches: 

1.	 Mount switches 48 inches above floor to center of device unless otherwise 
indicated. 

2.	 Switches shall be located to agree with architectural features and shall not 
interfere with work by other Trades. 

3.	 The location of all devices shall be subject to the approval of the Engineer. The 
Drawings show approximate locations only. 

4.	 Where groups of switches are shown, they shall be installed in approved 
gangable boxes with one piece faceplates that completely cover opening in wall. 

B. Receptacles: 

1.	 Mount receptacles 18" above finished floor or grade to center of device, unless 
otherwise noted on the Drawings, with grounding pole at bottom. 

2.	 Outlets shall be located to agree with architectural features and shall not 
interfere with work by other trades. 

3.	 Do not megger test any circuits when TVSS is connected. 

C. Cover plates: 

1.	 Install cover plates on all wiring devices. 
2.	 Metal faceplates shall be grounded. 

END OF SECTION 261400 
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SECTION 261500 - ELECTRICAL CONNECTIONS (Part of the Work of Section 260001 ­
ELECTRICAL POWER. LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 Extent of electrical connections for equipment is indicated by Drawings and 
schedules. Contractor shall provide all lugs and termination equipment required to 
terminate cables and wires installed by him unless furnished with equipment 
provided by others. 

B.	 Applications of electrical connections specified in these sections include the 
following: 

1. Power cable terminations. 
2. Control cable terminations. 
3. Instrument and signal cable terminations. 

C.	 Electrical connections for equipment, not furnished as an integral part of equipment, 
are work of this section. 

D.	 Electrical identification for Wire/cable conductors is specified in Division 26 section, 
"Electrical Identification," and is work of this section. 

1.2 RELATED DOCUMENTS 

A.	 Drawings and general provisions of Contract, including General and Supplementary 
General Conditions and other Division 01 specification sections, apply to this Section 
and to all Contractors, Subcontractors, or other persons supplying materials and/or 
labor, entering into the Project site and/or premises, directly, or indirectly. 

B.	 The Specifications and Drawings are intended to be complementary. A particular 
section, paragraph or heading in a Division may not describe each and every detail 
concerning work to be done and materials to be furnished. The Drawings are 
diagrammatic and may not show all of the work required or all construction details. 
Dimensions are shown for critical areas only; all dimensions and actual placements 
are to be verified in the field. It is to be understood that the best trade practices of 
the Division will prevail. It remains the responsibility of the Contactor or 
Subcontractor to provide all items, equipment, construction, and services required to 
the proper execution and completion of the Work. 

C.	 Reference listings are provided as a convenience to the Contractor or Subcontractor 
providing the Work of this Section and may not contain all the requirements affecting 
this Section. It remains the responsibility of the Contractor or Subcontractor to locate 
and comply with all requirements of the Contract Documents. 
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1.3 SUBMITTALS 

A.	 Product Data: Submit manufacturer's data on electrical connections for equipment 
products and materials in accordance with Division 01. 

1.4 REGULATORY REFERENCES 

A.	 All specified items or systems shall be designed, manufactured, tested, and installed 
in compliance with applicable provisions of all governing codes, rules, laws, and 
ordinances in accordance with Section 260100. 

1.	 If there is a conflict between applicable documents, then the more stringent 
requirement shall apply. All documents listed are believed to be the most 
current releases of the documents. The Contractor has the responsibility to 
determine and adhere to all applicable documents and to the most recent 
release when developing the proposal for installation. 

2.	 This document does not replace any code, either partially or wholly. The 
Contractor must be aware of local codes that may impact this project. 

1.5 QUALITY ASSURANCE 

A.	 Manufacturers: Firms regularly engaged in manufacture of electrical connectors and 
terminals, of types and ratings required, and auxiliary connection materials, including 
electrical insulating tape, high voltage cable terminations, and cable ties, whose 
products have been in satisfactory use in similar service for not less than 3 years. 

B.	 Installer's Qualifications: Firms with at least 3 years of successful installation 
experience with projects utilizing electrical connections for equipment similar to that 
required for this project. 

C.	 NEC Compliance: Comply with applicable requirements of NEC as to type products 
used and installation of electrical connections. 

D.	 IEEE Compliance: Comply with Std. 141, "IEEE Recommended Practice for 
Electrical Power Distribution for Industrial Plants" pertaining to connections and 
terminations. 

E.	 ANSI Compliance: Comply with applicable requirements of ANSI/NEMA and 
ANSIIEIA standards pertaining to products and installation of electrical connections 
for equipment. 

F.	 UL Compliance: Comply with UL Std. 486A, "Wire Connectors and Soldering Lugs 
for Use with Copper Conductors" including, but not limited to, tightening of electrical 
connectors to torque values indicated. Provide electrical connection products and 
materials which are UL listed and labeled. 

PART 2 - PRODUCTS 

2.1 MATERIALS AND COMPONENTS 

A.	 General: For each electrical connection indicated, provide complete assembly of 
materials, including but not necessarily limited to, pressure connectors, terminals 
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(lugs), electrical insulating tape, heat-shrinkable insulating tubing, and other items 
and accessories as needed to complete terminations of types indicated. 

B.	 Terminations: Provide electrical terminals which mate and match, including sizes 
and ratings, with equipment terminals and are recommended by equipment 
manufacturer for intended applications. 

1.	 All terminal lugs shall be of high conductivity copper. 
2.	 For copper control and fire alarm cable, provide ring-tongue type insulating 

gripping, compression type, insulated terminals. Do not use any solder, "push­
on" or "quick" type connectors. Forked tongue connectors will be used only with 
the specific approval of the Owner. Acceptable manufacturers are: 

a.	 Amp-Special Industries. 
b.	 Burndy Corp. 
c.	 Thomas and Betts Corp. 
d.	 Ideal Industries. 

3.	 For power cable, regardless of voltage, provide compression type terminal lugs 
with NEMA standard bolt hole spacing to match drilling of equipment terminal 
pads. Lugs for No. 6 AWG and smaller shall be insulated. Lugs for larger 
conductors shall be uninsulated. Cable terminal lugs shall have the following 
bolt hole requirements: 

a.	 Cable sizes smaller than No. 1/0 AWG shall use a single hole lug. 
b.	 Cable sizes equal to, or greater than, No. 1/0 AWG shall use a two-hole 

lug, except where limited by the equipment manufacturer's standard design 
or otherwise indicated. 

c.	 Acceptable manufacturers are: 

1) Amp-Speciallndustries
 
2) Burndy Corp.
 

C.	 Use wire and cable insulation suitable for temperature encountered in heat producing 
equipment. 

ACCEPTABLE MANUFACTURERS 

A.	 Subject to compliance with requirements, provide products by the following, or 
equivalent: 

1.	 Connectors: 

a.	 Amp-Special Industries. 
b.	 Burndy Corp. 

B.	 Substitutions: Items of equal quality, function, and performance may be proposed for 
substituting by following the procedures in Section 260100. 
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PART 3 - EXECUTION
 

3.1 INSPECTION 

A.	 Inspect area and conditions under which electrical connections for equipment are to 
be installed and notify Contractor in writing of conditions detrimental to proper 
completion of the work. Do not proceed with the work until unsatisfactory conditions 
have been corrected in a manner acceptable to Installer. 

B.	 Provide rough-in of electrical services to equipment only after reviewing 
requirements in approved shop drawings. 

3.2 INSTALLATION OF ELECTRICAL CONNECTIONS 

A.	 Install electrical connectors as indicated; in accordance with equipment 
manufacturer's written instructions and with recognized industry practices, and 
complying with applicable requirements of UL, NEC and NECA's "Standard of 
Installation" to ensure that products fulfill requirements. 

B.	 Coordinate with other work, including wires/cables, raceway and equipment 
installation, as necessary to properly interface installation of electrical connections 
for equipment with other work. 

C.	 Connect electrical conductors to equipment in accordance with equipment 
manufacturer's written instructions and wiring diagrams and with Owner's Drawings. 

D.	 Removal of cable insulation shall be by skinning tools. Maximum care shall be used 
to avoid nicking conductor strands. Where penciling is not required, insulation shall 
be cut square to butt against the barrel of the fitting. After removal of insulation, the 
conductor shall be cleaned where necessary. Copper conductor shall not be hand 
wire brushed if it is tinned. Avoid "ringing" conductors while skinning wire. 

E.	 Tighten connectors and terminals, including screws and bolts, in accordance with 
equipment manufacturers published torque tightening values. Accomplish tightening 
by utilizing proper torquing tools, including torque screwdriver, beam-type torque 
wrench, and ratchet wrench with adjustable torque settings. Where manufacturer's 
torquing requirements are not available, tighten connections and terminals to comply 
with torquing values contained in UL's 486A. 

F.	 Due to limited space in compact termination cabinets, installation sequencing of 
multi-conductor cables in the proper physical sequence is necessary. Conductors 
away from the terminal blocks (back layer of cable) should be connected to the 
terminal's furthest point of entry. Intermediate conductors should terminate in the 
middle group of terminals. Finally, conductors nearest to the terminal strip should be 
connected to the terminals nearest the point of entry. 

G.	 Conductors in all panelboards, motor control centers, and terminal cabinets shall be 
neatly fanned in the gutter space and tied. 
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3.3 TERMINATIONS - CONTROL CABLE 

A.	 Compression tools and dies may be manually or power operated, shall be of types 
which will assure complete compression, and shall be of the same manufacturer as 
the connectors used. Only matching lUgs and dies of proper size for the wire 
terminated shall be used. The crimping tools shall be subject to a regularly sched­
uled calibration and inspection. 

B.	 Solid wire, if specified, shall be terminated at terminal blocks or studs by looping the 
bare conductor around the terminal screw in clockwise direction, to ensure that the 
loop will tend to close as the screw is tightened. 

C.	 The terminal system used may be either of the overall compression type, or of the 
type which uses one or more indents for compressing the lug on the conductor. 
Where a indent system is used, the indents shall be made on the top of the lug 
barrel, and all single lugs shall be installed on the terminal screw with top visible. 

D.	 Not more than two wires shall be connected to a single terminal, unless approved by 
Engineer. 

E.	 Control wires at equipment which has terminal boards with studs instead of screw­
type terminal blocks, shall be terminated with compression lugs as outlined above. 
Nuts, washers, and locknuts shall be used as required to make firm and vibration­
proof connections to the studs. 

F.	 Where connections are made to small devices, such as limit or pressure switches or 
pushbuttons, which do not have sufficient internal space for proper termination of 
control cables, a separate box or fitting shall be provided adjacent to the device, as 
part of the raceway system. The control cable shall be terminated within this 
enclosure and connected to single conductor wires run to the device terminals. 
Where space is severely limited, and if ampacity requirements permit, the extension 
wires may be smaller than the control cable conductors, but shall not be smaller than 
No. 18 AWG. For devices which may require disconnection during maintenance or 
testing (as determined by Owner), use set shells, of fire-resistant plastic. If a solid 
wire is to be used with a stranded wire, place the solid wire under the stranded wire 
and tighten down the set screw on the stranded wire. 

3.4 TERMINATION - INSTRUMENT AND SIGNAL CABLE 

A.	 Instrument and signal cables are defined as cable carrying low level signals subject 
to electrical noise interference. They consist of twisted pairs or triples, multiple 
twisted pairs or triples cabled, with pairs (triples) or multiples shielded, coaxial, 
thermocouple-pair and multiple-pair extension cables, and other special 
constructions. Conductors are copper, except for thermocouple extension cables, 
and conductor sizes are, in general, No. 16 AWG and smaller. 

B.	 Termination arrangements and shielding connections for instrument and signal 
cables shall be as shown on the wiring diagrams or in special instructions and notes. 
Where specified instructions are not provided, terminal fittings and methods of 
termination similar to those outlined for control cables shall be used for the 
conductors. 
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C.	 Care shall be used in the termination and grounding of shields, to comply precisely 
with specific instructions. Shield grounds shall be applied at one end only, at points 
indicated on the Drawings. Shield ground connection shall be made by soldered 
pigtails or with special compression grounding fittings. If soldered connections are 
used, care shall be exercised to avoid heat damage to the insulation. 

D.	 Shield for instrument and signal cables that are of the foil and drain wire type shall be 
terminated as follows: 

1. Strip shield tape to within 1/2 inch of jacket. 
2. Slip a flame-retardant insulating sleeve over the drain wire. 
3. Cover the foil tape and end of drain wire with two or three layers of vinyl tape. 
4. Terminate the insulated drain wire similar to the other conductors in the cable. 

E.	 Where the Drawings or other instructions do not require special treatment of the 
shield, such as grounding, the foil and drain wire should be cut to 3 inches in length 
and taped back over the cable. 

F.	 Instrument and signal cables entering panels and racks for termination shall be 
neatly trained and formed and cable or wire bundles shall be supported by 
nonmetallic ties from point of entry to terminating point. A clear space of at least 3 
inches shall be maintained, where practicable, between such low level cables and 
adjacent parallel control cables or wire bundles. Low level wires shall not be bundled 
with control wires, and shall not be random laid in wiring gutters with control wires. 

G.	 Thermocouple and resistance temperature detector cable terminations shall be so 
arranged as shown on the wiring diagrams. Where grounded circuits are called for, 
ground connections shall be made in strict accordance with Drawings and 
instructions, and only at the points indicated. 

TERMINATION - HVAC AND PLUMBING CONNECTIONS 

A.	 Provide all power wiring including all circuitry carrying electrical energy from 
panelboard or other source through starters, variable frequency drives (VFDs), and 
disconnects to motors or to packaged control panels. Packaged control panels may 
include disconnects and starters and overcurrent protection. Provide all wiring 
between packaged control panels and motors. 

B.	 VFD Installations: Install VFD input wiring and output wiring in separate conduit 
systems. Do not mix VFD input power and output power, or control wiring in a 
common raceway. 

C.	 Unless otherwise specified, all electrical control devices such as aquastats, float and 
pressure switches, electro-pneumatic switches, solenoid valves and damper motors 
requiring electrical connections shall be furnished and installed and wired by the 
Contractor supplying the devices. 

D.	 Each motor terminal box shall be connected with a minimum 12", maximum 36" 
piece of flexible conduit to a fixed junction box. Use liquid-tight flexible metal conduit 
for connections in damp or wet locations. Conduit must be installed perpendicular to 
direction of equipment vibration to allow conduit to freely flex. 
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3.6 FIELD QUALITY CONTROL 

A.	 Upon completion of installation of electrical connections, Owner or his representative 
will test connections to demonstrate continuity and correct installation in accordance 
with the interconnection diagrams and other drawings, as appropriate. Contractor 
shall correct any miswiring and replace any faulty wires or cables. 

END OF SECTION 261500 
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SECTION 264100 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS (Part of the Work of
 
Section 260001 - ELECTRICAL POWER, LIGHTING AND SYSTEMS, Filed Sub-Bid Required)
 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 Provide all motor and circuit disconnect switches as required by NEC and as 
indicated. 

1.2 RELATED DOCUMENTS 

A.	 Drawings and general provisions of Contract, including General and Supplementary 
General Conditions and other Division 01 specification sections, apply to this Section 
and to all Contractors, Subcontractors, or other persons supplying materials and/or 
labor, entering into the Project site and/or premises, directly, or indirectly. 

B.	 The Specifications and Drawings are intended to be complementary. A particular 
section, paragraph or heading in a Division may not describe each and every detail 
concerning work to be done and materials to be furnished. The Drawings are 
diagrammatic and may not show all of the work required or all construction details. 
Dimensions are shown for critical areas only; all dimensions and actual placements 
are to be verified in the field. It is to be understood that the best trade practices of 
the Division will prevail. It remains the responsibility of the Contactor or 
Subcontractor to provide all items, equipment, construction, and services required to 
the proper execution and completion of the Work. 

C.	 Reference listings are provided as a convenience to the Contractor or Subcontractor 
providing the Work of this Section and may not contain all the requirements affecting 
this Section. It remains the responsibility of the Contractor or Subcontractor to locate 
and comply with all requirements of the Contract Documents. 

1.3 SUBMITTALS· 

A.	 Submit product data in accordance with Section 260100. 

B.	 Submit data including switch or circuit breaker size, voltage, and NEMA rating. 

C.	 Submit dimensional data of all motor and circuit switches or circuit breakers. 

D.	 Submit test results in accordance with Section 260800. 

1.4 REGULATORY REFERENCES 

A.	 All specified items or systems shall be designed, manufactured, tested, and installed 
in compliance with applicable provisions of all governing codes, rules, laws, and 
ordinances in accordance with Section 260100. 

1. If there is a conflict between applicable documents, then the more stringent 
requirement shall apply. All documents listed are believed to be the most 
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current releases of the documents. The Contractor has the responsibility to 
determine and adhere to all applicable documents and to the most recent 
release when developing the proposal for installation. 

2.	 This document does not replace any code, either partially or wholly. The 
Contractor must be aware of local codes that may impact this project. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A.	 Subject to compliance with requirements, provide products by the following, or 
equivalent: 

1.	 Disconnect Switches: 

a.	 Square D 
b.	 General Electric 
c.	 Cutler Hammer 
d.	 Siemens 

2.2 ENCLOSURES 

A.	 Enclosures shall be fabricated from 16-gauge minimum galvanized or equivalent 
rust-resistant steel with rust-inhibiting primer and baked-enamel finish. 

2.3 DISCONNECT SWITCHES 

A.	 Shall be quick-make, quick-break single-throw externally operated manual type 
disconnect switches in NEMA 1 enclosure for interior dry use and NEMA 3R for exte­
rior. If indicated on the Drawings, the unit shall be fused according to the protected 
equipment manufacturers' recom"mendations. 

B.	 Switches shall be capable of being locked in the open position. 

C.	 Switches shall be heavy-duty type. 

D.	 Where required for elevator control, provide an auxiliary dry contact with a minimum 
rating of 1 ampere at 48 VDC. Contact shall be dry and isolated with a contract 
configuration of SPST. Contact set shall be sealed. 

E.	 Where disconnect switches are located on the load side of Variable Frequency 
Drives (VFDs), switches shall have auxiliary contacts for controls to shut down VFD 
completely when power is interrupted to the motor. Contact shall be dry and isolated 
with a contact configuration of SPST. Contact set shall be sealed. 

2.4 CIRCUIT BREAKERS 

A.	 Enclosed circuit breakers shall be molded case, bolt-on heavy-duty type having 
quick-make, quick-break manually-operated toggle mechanism. Handle shall be trip­
free with three positions that clearly indicate when the breakers are "on," "off," or 
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3.1 

"tripped." Multiple-pole circuit breakers shall operate on a common trip principle. All 
circuit breakers shall provide overcurrent and short-circuit protection. 

B.	 The minimum AIC rating shall be 22,000 amperes, unless otherwise indicated on the 
Drawings. It shall be the responsibility of the equipment supplier to coordinate all 
secondary breaker interrupting capacities and to indicate them on applicable 
submittals. 

C.	 Circuit breakers shall be housed in a NEMA 1 enclosure for dry locations and NEMA 
3R for damp or exterior locations. 

PART 3 - EXECUTION 

INSTALLATION 

A.	 Surface-mount switches and circuit breakers so as not to interfere with other 
equipment. 

B.	 Mount according to manufacturer's recommendations, NEC, and Section 260700. 

C.	 Verify exact wall dimensions in field to ensure that standard enclosures specified can 
be arranged in the space allocated. 

D.	 Provide fuses for all disconnect switches. 

END OF SECTION 264100 
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SECTION 264400 - PANELBOARDS (Part of the Work of Section 260001 - ELECTRICAL 
POWER. LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 Provide indicated panelboards. 

1.2 RELATED DOCUMENTS 

A.	 Drawings and general provisions of Contract, including General and Supplementary 
General Conditions and other Division 01 specification sections, apply to this Section 
and to all Contractors, Subcontractors, or other persons supplying materials and/or 
labor, entering into the Project site and/or premises, directly, or indirectly. 

B.	 The Specifications and Drawings are intended to be complementary. A particular 
section, paragraph or heading in a Division may not describe each and every detail 
concerning work to be done and materials to be furnished. The Drawings are 
diagrammatic and may not show all of the work required or all construction details. 
Dimensions are shown for critical areas only; all dimensions and actual placements 
are to be verified in the field. It is to be understood that the best trade practices of 
the Division will prevail. It remains the responsibility of the Contactor or 
Subcontractor to provide all items, equipment, construction, and services required to 
the proper execution and completion of the Work. 

C.	 Reference listings are provided as a convenience to the Contractor or Subcontractor 
providing the Work of this Section and may not contain all the requirements affecting 
this Section. It remains the responsibility of the Contractor or Subcontractor to locate 
and comply with all requirements of the Contract Documents. 

1.3 SUBMITTALS 

A.	 Submit product data in accordance with Section 260100. 

B.	 Submit as a minimum data including current, voltage and interrupting ratings and 
layout drawing including dimensions. 

C.	 Submit time-current curves for all overcurrent protective devices with applicable 
settings indicated. 

D.	 Submit test results in accordance with Section 260800. 

1.4 REGULATORY REFERENCES 

A.	 All specified items or systems shall be designed, manufactured, tested, and installed 
in compliance with applicable provisions of all governing codes, rules, laws, and 
ordinances in accordance with Section 260100. 
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1.	 If there is a conflict between applicable documents, then the more stringent 
requirement shall apply. All documents listed are believed to be the most 
current releases of the documents. The Contractor has the responsibility to 
determine and adhere to all applicable documents and to the most recent 
release when developing the proposal for installation. 

2.	 This document does not replace any code, either partially or wholly. The 
Contractor must be aware of local codes that may impact this project. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A.	 Subject to compliance with requirements, provide products by the following, or 
equivalent: 

1.	 Panelboards: 

a.	 Square D 
b.	 General Electric 
c.	 Cutler Hammer 
d.	 Siemens 

2.2 PANELBOARDS 

A.	 Panelboards shall be of a dead front safety type, equipped with thermal magnetic 
molded case circuit breakers as indicated on the Drawings. All panels shall be of the 
same manufacture. 

B.	 Gutter space shall be a minimum of 4" on all sides. 

C.	 Panelboards shall have full capacity neutral bus, ground bus and bolt on circuit 
breakers. 

D.	 All buses including neutral and ground buses shall be of high conductivity copper. 

E.	 Service entrance panelboards shall be provided with voltage surge protection rated 
and suitable for the service. 

F.	 Provide surge suppression in panelboards where indicated on the Drawings. 

G.	 Panelboard Enclosures: 

1.	 Enclosures shall be fabricated from 16-gauge minimum galvanized or equivalent 
rust-resistant steel with rust-inhibiting primer and baked-enamel finish. 

2.	 Panels shall be furnished with standard doors and locks. Key all locks alike and 
furnish two sets of keys. 

3.	 Enclosure for panels rated 100 amperes and over shall have a hinged front 
cover so as to be a "door-on-door" arrangement. 

4.	 Front panel on single-phase panels shall be secured using tamperproof screws. 
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H.	 Circuit Breakers: 

1.	 Circuit breakers shall be molded case, bolt on heavy-duty type having quick 
make, quick break manually operated toggle mechanism. Handle shall be trip 
free with three positions that clearly indicate when the breakers are "on," "off," or 
"tripped." Multiple pole circuit breakers shall operate on a common trip principle. 
All circuit breakers shall provide overcurrent and short circuit protection. 

2.	 The minimum AIC rating shall be 22,000 amperes, unless shown otherwise on 
the Drawings. It shall be the responsibility of the equipment supplier to 
coordinate all secondary breaker interrupting capacities and to indicate them on 
applicable submittals. 

3.	 Where new circuit breakers are to be added to existing panelboards they shall 
be compatible with the panelboard. Where new circuit breakers are not part of 
an existing or new panelboard, they shall be housed in a NEMA 1 enclosure for 
dry locations and NEMA 3R for damp or exterior locations. 

4.	 Special requirements shall be as indicated, including ground fault circuit 
interrupting (GFCI), arc fault circuit interrupter (AFCI), shunt trip, etc., on circuit 
breakers for indicated branch circuits on local distribution panels. 

I.	 Factory Finishing: 

1.	 All non-painted steel parts shall be zinc plated. 
2.	 All painted steel parts shall be cleaned and a iron phosphate pre-treatment 

applied prior to paint application 
3.	 Paint Color shall be ANSI-61 (light gray) TGIC polyester powder, applied 

electrostatically through air. Following paint application, parts shall be baked to 
produce a hard durable finish. The average thickness of the paint film shall be 
2.0 mils. Paint film shall be uniform in color and free from blisters, sags, flaking 
and peeling. 

4.	 Adequacy of paint finish to inhibit the buildup of rust on ferrous metal materials 
shall be tested and evaluated per paragraphs 5.2.8.1-7 of ANSI C37.20.3-1987. 
Salt spray withstand tests in accordance with paragraph 5.2.8.4 shall be 
performed on a periodic basis to provide conformance to this corrosion 
resistance standard of at least 600 hours minimum (indoor equipment). 

PART 3 - EXECUTION 

INSTALLATION 

A.	 Panelboard installation shall conform to NEC requirements, in particular Article 110­
16. 

B.	 Install panelboards according to manufacturer's recommendations. 

C.	 Test panelboards in accordance with Section 260800. 

D.	 Provide filler pieces for unused spaces in panelboards. 

E.	 Prepare and affix typewritten directory to inside cover of panelboard doors indicating 
loads controlled by each circuit. Protect directory with plastic. 
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F.	 All panels shall be mounted in accordance with Section 260700. 

G.	 Unless otherwise indicated on the Drawings, install all panelboards with the top 
breaker handle 6'6" maximum above the finished floor, or concrete pad. 

H.	 Verify exact wall dimensions in field to ensure that standard panelboard cabinets 
specified can be arranged in the space allocated. 

I.	 All scratched or marred surfaces shall be repaired to match original condition. 

J.	 All panelboards shall have permanently affixed circuit numbers at each circuit space. 

END OF SECTION 264400 
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SECTION 264420 - MOTOR AND CIRCUIT SWITCHES (Part of the Work of Section 260001 ­
ELECTRICAL POWER, LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 Provide all motor and circuit disconnect switches as required by NEC and as 
indicated. 

1.2 SUBMITTALS 

A.	 Submit product data in accordance with Section 260100. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A.	 Disconnect Switches: 

1. Siemens 
2. General Electric 
3. Square D 
4. Cutler-Hammer 

B.	 Substitutions: Items of equal quality, function and performance may be proposed for 
substitution by following the procedures outlined in Section 260100. 

2.2 DISCONNECT SWITCHES 

A.	 Shall be quick-make, quick-break single-throw externally operated manual type 
disconnect switches in NEMA 1 enclosure for interior dry use and NEMA 3R for exte­
rior. If indicated on the Drawings, the unit shall be fused according to the protected 
equipment manufacturers' recommendations. 

B.	 Switches shall be capable of being locked in the open position. 

C.	 Switches shall be heavy-duty type. 

D.	 Where disconnect switches are located on the load side of Variable Frequency 
Drives (VFDs), switches shall have auxiliary contacts for controls to shut down VFD 
completely when power is interrupted to the motor. Contact shall be dry and isolated 
with a contact configuration of SPST. Contact set shall be sealed. 
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PART 3 - EXECUTION
 

3.1 INSTALLATION 

A. Surface mount switches so as not to interfere with other equipment. 

B. Mount according to manufacturer's recommendations and NEC. 

END OF SECTION 264420
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SECTION 265010 - LAMPS (Part of the Work of Section 260001 - ELECTRICAL POWER, 
LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 Provide lamps in all fixtures as indicated on Drawings. 

B.	 Lamps shall be completely compatible with ballasts and lighting fixtures. 

1.2 SUBMITTALS 

A.	 Submit manufacturer's product information including power consumption, color type, 
rated lumen output and life in accordance with Section 260100. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A.	 Lamps: 

1. General Electric 
2. Osram Sylvania 
3. Phillips 

B.	 Substitutions: Items of equal quality, function and performance may be proposed for 
substitution by following the procedures outlined in Section 260100. 

2.2 FLUORESCENT LAMPS 

A.	 Fluorescent lamps shall be 2700K, rapid start, medium bi-pin, with 24,000 hours 
rated average life minimum with 3 or more starts per hour. Lumen maintenance 
rating shall be 95%, CRI index shall be 85 and light output lumens shall be 3,000 
initial, 2820 mean. Lamps shall be Osram/Sylvania F032/827/XP extended 
performance or equivalent. 

B.	 Four-foot fluorescent lamps shall be 32 watt, T8, TCLP compliant. 

C.	 Three-foot fluorescent lamps shall be 25 watt, T8, 20,000 hours, 2,225 initial lumens, 
82 CRI. 

D.	 Two-foot fluorescent lamps shall be 17 watt, T8, 20,000 hours and 1,400 initial 
lumens, 82 CRI. 

E.	 PL cluster, 4-pin, compact fluorescent lamps shall be 2700K, 10,000 hours rated 
average life with 1800 approximate initial lumens for 26 watt lamps, 1,250 
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approximate initial lumens for 18 watt lamps, and 900 approximate initial lumens for 
13 watt lamps. CRI shall be 82. 

F.	 PL triple, 4-pin, compact fluorescent lamps shall be 2700K, 10,000 hours rated 
average life with 3200 approximate initial lumens for 42 watt lamps; 2,400 
approximate initial lumens for 32 watt lamps; 1,800 approximate initial lumens for 26 
watt lamps; 1,200 initial lumens for 18 watt lamps; and 900 approximate initial 
lumens for 13 watt lamps. CRI shal,l be 82. 

PART 3 - EXECUTION 

INSTALLATION 

A.	 Install lamps in accordance with manufacturer's instructions. 

B.	 Lamp all fixtures with lamps of the designated rating. 

C.	 Five percent (5%) spare lamps of each type shall be provided to the Owner, two 
lamps of each type minimum. 

END OF SECTION 265010 
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SECTION 265020 - BALLASTS AND ACCESSORIES (Part of the Work of Section 260001 ­
ELECTRICAL POWER, LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 Provide all required ballasts and control equipment. 

1.2 REQUIREMENTS OF REGULATORY AGENCIES 

A.	 Provide ballasts that meet standard of UL and the Certified Ballasts Manufacturer's 
Association. 

1.3 SUBMITTALS 

A.	 Submit product data in accordance with Section 260100. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A.	 Ballasts: 

1. Universal 
2. Advance 
3. Robertson 
4. Osram 

B.	 Dimming Ballasts: 

1. Advance 
2. Sylvania 
3. Lutron 

C.	 Occupancy Sensors: 

1. The Watt Stopper 
2. Hubbell Building Automation, Inc. 
3. Lithonia 
4. Sensor Switch 

D.	 Digital Time Switch: 

1. The Watt Stopper 
2. Intermatic 
3. Hubbell 
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E.	 Emergency Lighting Transfer Device: 

1.	 Nine 24, Inc. (www.924inc.com) 
2.	 Bodine 
3.	 Lithonia 

F.	 Substitutions: Items of equal quality, function and performance may be proposed for 
substitution by following the procedures outlined in Section 260100. 

2.2 FLUORESCENT ELECTRONIC BALLASTS (TYPE I) 

A.	 Ballasts shall be instant start discrete electronic ballasts. 

B.	 Ballast shall be U.L. listed, Class P. 

C.	 Ballast sound levels shall not exceed Class A ambient noise levels. No discernable 
noise shall be detected. 

D.	 Input current Total Harmonic Content shall not exceed 10%. 

E.	 Ballast shall withstand line transients as defined in IEEE Publication 587, Category 
A. 

F.	 Ballast case temperature shall not exceed 25°C temperature rise of 40°C ambient. 

G.	 Ballast shall have a frequency of operation of 42 KHz or greater, and operate without 
visible flicker. 

H.	 Ballast shall have a power factor of 98% or above. 

I.	 Ballast shall not contain polychlorinate biphenyls (PCBs). 

J.	 Ballast shall meet the requirements of the Federal Communications Commission 
Rules and Regulations, Part 18. 

K.	 Ballasts shall have a minimum ballast factor of 0.88. 

L.	 Ballasts shall provide for a lamp current crest factor of 1.7 or less. 

2.3 OCCUPANCY SENSORS 

A.	 WA-200 Automatic Wall Switch: 

1.	 The passive infrared sensor shall be a completely self contained control system 
that replaces a standard toggle switch. Switching mechanism shall be a latching 
air gap relay, compatible with electronic ballasts, compact fluorescent, and 
inductive loads. Triac and other harmonic generating devices shall not be 
allowed. Sensor shall have ground wire and grounded strap for safety. 

2.	 Sensor shall be capable of detecting presence in the control area by detecting 
changes in infrared energy. Small movements shall be detected, such as when 
a person is writing while seated at a desk. 
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3.	 Detection Signature Processing (DSP) shall be used to avoid false offs and false 
activations and to provide immunity to RFI and EM!. 

4.	 Continuously adjusting Zero Cross relay control shall be used to guarantee 
reliable operation with non-linear loads (electronic, PL lamp ballasts) even with 
temperature changes and product aging. This increases the WA-200 product 
longevity. 

5.	 Sensor shall utilize technology to optimize the sensor behavior to fit occupant 
usage patterns and adjust sensitivity and time delay to changing conditions. The 
use of SmartSet shall be selectable by user with a DIP switch. 

6.	 Sensor shall have a time delay that is adjusted automatically or shall have a 
fixed time delay of 5, 10, 15, 20 or 30 minutes, walk-through mode, or test 
mode, set by DIP switch. In walk-through mode, lights shall turn off 3 minutes 
after the area is initially occupied if no motion is detected after the first 30 
seconds. 

7.	 Sensor shall have the choice of light flash alert and/ or audible alert of 
impending light shut off, selectable with DIP switch. 

8.	 Sensor shall have sensitivity adjustment that is set to either automatic (SmartSet 
setting) or reduced sensitivity, and is set with DIP switch. 

9.	 Sensor shall have a built-in light level feature selectable with DIP switch. During 
set up of light level control, sensor shall learn desired hold-off level, requiring 
only one step. 

10.	 Sensor shall have automatic-ON or manual-ON operation adjustable with DIP 
switch. 

11.	 Sensor shall operate at universal voltages of 100, 120, 230, or 277 VAC; 50/60 
Hz. 

12.	 Sensor shall have no minimum load requirement and shall be capable of 
switching 0 to 800 watts fluorescent/incandescent or 1/6 hp at 100/120VAC, 
50/60 Hz; 0 to 1200 watts fluorescent or 1/6 hp at 230/277VAC, 50/60 Hz. 

13.	 Sensor shall utilize a temperature compensated, dual element sensor, and a 
multi-element Fresnel lens. 

14.	 For vandal resistance, Fresnel lens shall be made of hard, 1.0 mm Poly IR 2 
material that offers greater sensitivity to motion and superior detection 
performance. Lens shall have grooves facing in to avoid dust and residue build 
up which affects IR reception. 

15.	 To assure detection at desktop level uniformly across the space, sensor shall 
have a two-level, 28-segment, multi-element Fresnel lens system. 

16.	 Sensor shall cover up to 300 sq. ft. for walking motion, with a field of view of 180 
degrees. 

17.	 Adjustments and mounting hardware shall be concealed under a removable, 
tamper resistant cover to prevent tampering of adjustments and hardware. 

18.	 For safety, sensor shall have a 100% off switch with no leakage current to the 
load. 

19.	 Sensor shall not protrude more than 3/8" from the wall and shall blend in 
aesthetically. 

20.	 To ensure quality and reliability, sensor shall be manufactured by an ISO 9002 
certified manufacturing facility and shall have a defect rate of less than 1/3 of 
1%. 

21.	 Sensor shall have standard five-year warranty and shall be UL and CUL listed. 
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B. Dual Technology Occupancy Sensor: 

1.	 The Dual Technology sensor shall be capable of detecting presence in the 
control area by detecting doppler shifts in transmitted ultrasound and passive 
infrared heat changes. 

2.	 . Sensor shall utilize Dual Sensing Verification Principle for coordination between 
ultrasonic and PIR technologies. Detection verification of both technologies must 
occur in order to activate lighting systems. Upon verification, detection by either 
shall hold lighting on. 

3.	 Sensor shall have a retrigger feature in which detection by either technology 
shall retrigger the lighting system on within 5 seconds of being switched off. . 

4.	 Ultrasonic sensing shall be volumetric in coverage with a frequency of 40 KHz. It 
shall utilize Advanced Signal Processing which automatically adjusts the 
detection threshold dynamically to compensate for constantly changing levels of 

. activity and air flow throughout controlled space. 
5.	 Detection shall be maintained when a person of average size and weight moves 

only within or a maximum distance of 12 inches either in a horizontal or vertical 
manner at the approximate speed of 12 inches per second. The sum of this 
distance, volume and speed represent the average condition a dual technology 
sensor must meet in order for the lights to remain on when a person is reading 
or writing while seated at a desk. 

6.	 Sensor shall be capable of corner mounting to a wall or ceiling in order to 
eliminate detection through open doorways and outside of controlled area. To 
provide superior small motion detection and immediate activation upon entry, 
coverage of both technologies must be complete and overlapping throughout the 
controlled area. 

7.	 To avoid false ON activations and to provide high sensitivity to minor motion, 
Pulse Count Processing and Detection Signature Analysis shall be used to 
examine the frequency, duration, and amplitude of a signal, to respond only to 
those signals caused by human motion. 

8.	 Sensor shall utilize mixed signal ASIC (application-specific integrated circuit) 
technology, which combines analog and digital processing into one chip 
package, to provide immunity to RFI and EM!. 

9.	 The PIR technology shall utilize a temperature compensated, dual-element 
sensor and a multi-element Fresnel lens. The lens shall be Poly IR4 material to 
offer superior performance in the infrared wavelengths and filter short 
wavelength IR, such as those emitted by the sun and other visible light sources. 
The lens shall have grooves facing in to avoid dust and residue build up which 
affects IR reception. 

10.	 To ensure high sensitivity to small motion at the desktop, the standard lens shall 
be 30 element with 15 layers horizontally and 4 layers vertically and shall cover 
up to 2000 square feet for walking motion when mounted at a ceiling height of 
10 feet 

11.	 Sensors shall have an additional single-pole, double throw isolated relay with 
normally open, normally closed and common outputs. The isolated relay is for 
use with HVAC control, data logging, and other control options. 

12.	 The sensor shall have two outputs; one based on occupancy only and one 
based on occupancy with a hold OFF and an internal photocell setting when a 
minimum light level is present (adjustable from 2 to 200 foot-candles). 

13.	 For accuracy, sensor shall have a DIP switch controlled, digital time delay of 30 
seconds to 30 minutes. 
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14.	 Sensor shall have a DIP switch override-ON function for use in the event of a 
failure. 

15.	 Each sensing technology shall have an independent sensitivity adjustment and 
LED indicator that remains active at all times in order to verify detection within 
the area to be controlled. 

16.	 Sensor shall incorporate field-selectable logic configurations which allows for 
space utilization changes and/or other special field conditions. 

17.	 To ensure quality and reliability, sensor shall be manufactured by an ISO 9002 
certified manufacturing facility and shall have a defect rate of less than 1/3 of 
1%. 

18.	 Sensor shall have standard five-year warranty and shall be UL and CUL listed. 

2.4 LOW VOLTAGE DIGITAL TIME SWITCH 

A.	 The digital time switch shall be programmable to turn loads off after a preset time. 

B.	 Time switch shall be a five-wire, completely self-contained control system that 
replaces a standard toggle switch. Switching mechanism shall be a 30V, 1A air gap 
relay. 

C.	 Time switch shall operate FROM 100 TO 300 VAC. 

D.	 Time switch shall have no minimum load requirement. 

E.	 Time scroll feature shall allow manual overriding of the preset time-out period. 
Selecting time scroll ON shall allow time-out period to scroll up throughout the timer 
possibilities to the maximum. Time scroll OFF shall allow time-out period to scroll 
down to minimum. 

F.	 Time switch shall have the option for a one second light flash warning at one minute 
before timer runs out (when used to control lighting loads). 

G.	 Time switch shall have the option for a beep warning that shall sound every five 
seconds once the time switch countdown reaches one minute. 

H.	 Time switch shall have manual feature for timer reset where pressing the ON/OFF 
switch for more than 2 seconds resets the timer to the programmed time-out period. 

I.	 Time switch shall have a Liquid Crystal Display which shows the timer's countdown. 

J.	 Time switch shall fit behind a decorator style face plate. The DIP switch for setting 
time- out, time scroll, one second light flash, and beep warning shall be concealed to 
prevent tampering of adjustments and hardware. 

K.	 Time-out period shall be adjustable in increments ranging from 5 minutes to 12 
hours. 

L.	 Time switch shall be capable of operating as an ON/OFF switch. 

M.	 Time switch can operate with WattStopper power packs in order to control additional 
loads. 
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N.	 The time switch shall not protrude more than 1/8" from the wall and should blend in 
i· 

aesthetically. 

O.	 For safety, in the event there is an open circuit in the low voltage line, the time switch
 
shall automatically switch to OFF mode.
 

P.	 To ensure quality and reliability, time switch shall be manufactured by an ISO 9002
 
certified manufacturing facility and shall have a defect rate of less than 1/3 of 1%.
 

Q.	 Time switch shall have three-year warranty. 

2.5 EMERGENCY LIGHTING TRANSFER DEVICE 

A.	 Remote-Mounted Emergency Lighting Transfer Device: 

1.	 Ballast load transfer control device shall be used in conjunction with building 
generator to provide automatic emergency Ijghting from switched light fixtures 
on emergency standby circuits. Unit shall have test switch and LED indicator to 
indicate presence of utility power. 

2.	 Unit shall control up to 10 amperes of electronic or magnetic ballast load and 
shall mount in a square 4" box. 

3.	 Unit shall be permanently sealed and enclosed in a white thermoplastic square 
housing. 

4.	 Unit shall be U.L. 924 listed for field installation and shall meet all pertinent 
codes. 

5.	 Nine 24 BLTC-R. 

B.	 Internal Emergency Lighting Transfer Device: 

1.	 Ballast load transfer control device shall be used in conjunction with building 
generator to provide automatic emergency lighting from switched light fixtures 
on emergency standby circuits. 

2.	 Unit shall operate at 120 or 277 VAC. 
3.	 Unit shall be permanently sealed and enclosed in a red galvanized steel 

housing. Unit shall be mounted in the light fixture ballast channel or on top of 
fixture if space is not available in ballast channel. 

4.	 Unit shall be U.L. 924 listed for field installation and shall meet all pertinent 
codes. 

5.	 Unit shall be Bodine GTD or equivalent. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A.	 Provide ballasts of compatible design to lamps specified. 
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3.2 FACTORY START UP/OPERATOR TRAINING 

A.	 Occupancy sensors and daylight sensing systems and devices shall be set up by a 
factory technician. Contractor shall include all costs for this service. 

END OF SECTION 265020 
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SECTION 265100 - LIGHTING (Part of the Work of Section 260001 - ELECTRICAL POWER, 
LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A.	 Provide fixtures, supports and accessories, trim rings and backboxes. 

1.2 RELATED DOCUMENTS 

A.	 Drawings and general provisions of Contract, including General and Supplementary 
General Conditions and other Division 01 specification sections, apply to this Section 
and to all Contractors, SUbcontractors, or other persons supplying materials and/or 
labor, entering into the Project site and/or premises, directly, or indirectly. 

B.	 The Specifications and Drawings are intended to be complementary. A particular 
section, paragraph or heading in a Division may not describe each and every detail 
concerning work to be done and materials to be furnished. The Drawings are 
diagrammatic and may not show all of the work required or all construction details. 
Dimensions are shown for critical areas only; all dimensions and actual placements 
are to be verified in the field. It is to be understood that the best trade practices of 
the Division will prevail. It remains the responsibility of the Contactor or 
Subcontractor to provide all items, equipment, construction, and services required to 
the proper execution and completion of the Work. 

C.	 Reference listings are provided as a convenience to the Contractor or Subcontractor 
providing the Work of this Section and may not contain all the requirements affecting 
this Section. It remains the responsibility of the Contractor or Subcontractor to locate 
and comply with all requirements of the Contract Documents. 

1.3 SUBMITTALS 

A.	 Submit shop drawings and product data including photometric and pertinent physical 
characteristics of luminaire data in accordance with Section 260100. 

B.	 Substitutions: 

1.	 Reference in the specifications to any lighting fixture by name shall be 
interpreted as establishing a standard of quality and shall not be construed as 
limiting competition; and the Contractor, in such cases, may at his option use 
any product, which in the judgment of the Consultant expressed in writing to all 
Bidders before opening of bids as an addendum, is an acceptable substitute to 
the specified. 

2.	 Substitutions during bid time: Whenever any particular brand or make of 
material or apparatus is called for in the specifications, a Bidders Proposal must 
be based upon such material or apparatus, or upon a brand or make which has 
been specifically approved as a substitution in an Addendum issued to all 
Bidders during the bidding time. 
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3.	 If a Bidder, firm, etc., desires that consideration be given to another brand or 
make, etc., then he may submit to the Consultant, not later than ten (10) days 
before the hour and day set for bid opening, a written request for the 
"Acceptable Substitute" of such material or apparatus, and clearly defining and 
describing same, together with necessary manufacturer's literature, 
specifications, drawings and performance data. Requests received after above 
deadline will not be considered. 

4.	 If the Consultant approves the material submitted, or if he should accept a 
substitute, then an Addendum would be issued to each Bidder who has received 
a set of bidding documents, so· that all Bidders may avail themselves of the 
change in submitting their proposals. 

5.	 Substitutions after bid opening: No substitutions will be considered after bids 
have been opened unless necessary due to strikes, lockouts, bankruptcy, or 
discontinuance of manufacturer, etc. In such cases, the Contractor shall apply 
to the Consultant/Engineer, in writing, within ten (10) days of realizing his 
inability to furnish the article specified, describing completely the substitution he 
desires to make. 

1.4 REGULATORY REFERENCES 

A.	 All specified items or systems shall be designed, manufactured, tested, and installed 
in compliance with applicable provisions of all governing codes, rules, laws, and 
ordinances in accordance with Section 260100. 

1.	 If there is a conflict between applicable documents, then the more stringent 
requirement shall apply. All documents listed are believed to be the most 
current releases of the documents. The Contractor has the responsibility to 
determine and adhere to all applicable documents and to the most recent 
release when developing the proposal for installation. 

2.	 This document does not replace any code, either partially or wholly. The 
Contractor must be aware of local codes that may impact this project. 

1.5 QUALITY ASSURANCE 

A.	 Manufacturer: Company specializing in manufacturing the products specified in this 
section with minimum three years experience. 

1.6 COORDINATION 

A.	 Confirm compatibility and interface of other materials with fixture and area. Report 
discrepancies to the Engineer, and defer ordering until clarified. 

B.	 Supply frames, trim rings and backboxes to other trades, as may be required. 

C.	 Coordinate with other trades to avoid conflicts between fixtures, supports, fittings, 
mechanical equipment and other utilities. 

D.	 Subsequent to review of shop drawings and prior to ordering fixtures verify voltage at 
each fixture also consult with all others to determine the type of ceiling and ceiling 
suspension system in each and every room and order fixtures to suit and fit the 
particular ceiling and ceiling suspension system. Any extra costs because of failure 
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on the part of this Contractor to verify voltage or ceiling requirements shall be paid 
for by this Contractor. It is not the intent of fixture catalog numbers shown to classify 
the voltage, ceiling or ceiling suspension. 

E.	 Fixtures shall be described herein and on the Drawings and be appropriate for the 
intended location. All necessary lamps shall be provided with the fixtures. Where 
indicated on the Drawings, fixtures shall have emergency ballast suitable for 
emergency use 

PART 2 - PRODUCTS 

2.1 LIGHTING FIXTURES 

A.	 See the Fixture Schedule on the Contract Drawings. 

2.2 EXIT SIGNS (LED) 

A.	 Provide exit signs as indicated on the Drawings with mounting for intended location 
(ceiling or wall). Sign shall be single-or double-faced as dictated by location. Signs 
shall have minimum 6-inch high and 3/4-inch side red lettering minimum. 

B.	 Housing shall be white vinyl coated aluminum. 

C.	 Sign shall be illuminated with light emitting diodes (LEDs) lamp panel during normal 
operation and power outage situations. 

D.	 Unit shall be Sure-Lites CAX series or equivalent. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A.	 The care and protection of all fixtures shall be the responsibility of this Contractor 
until the work under this Contract is accepted by the Owner. 

B.	 All fixture wiring shall be in accordance with NEC Art. 410 whenever high 
temperature insulation is required instead of normal branch circuit wiring. 

C.	 Install fixtures to dissipate ballast and lamp heat. 

D.	 Exit signs and emergency lights shall be wired ahead of all switching. 

E.	 Verify lighting switching with Engineer, if necessary for intended operation. 

F.	 Provide junction boxes as necessary for installation with 1 box for every 2 fixtures 
being minimum. 
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3.2	 SUPPORTS 

A.	 Refer to Section 260700. 

B.	 Support fluorescent fixtures directly from building structure, not from suspended 
ceiling. 

C.	 Support interior fixtures more than two feet wide by four hangers per luminaire 
minimum, independent of ceiling structure or tee bars. 

D.	 Wall-mounted fixtures shall be supported in accordance with manufacturer's 
recommendations, including any recommended junction boxes and mounting 
hardware. 

3.3	 ALiGNIVIENT 

Align fixtures and clean diffusers prior to final acceptance. 

All fixtures shall be mounted straight and true and shall be located as indicated on 
the Drawings. 

END OF SECTION 265100 
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1.1 

SECTION 267200 - FIRE ALARM SYSTEM (Part of the Work of Section 260001 ­
ELECTRICAL POWER, LIGHTING AND SYSTEMS, Filed Sub-Bid Required) 

PART 1 - GENERAL 

WORK INCLUDED 

A.	 Additions, moves and changes to the existing Simplex Fire Alarm System. 

B.	 Disconnection, removal and deprogramming of any existing initiation and notification 
devices, associated with the demolition and renovations shown on the drawings. 

C.	 Removal of any associated abandoned and inactive fire alarm wiring, associated with 
demolition and renovations. 

D.	 Reinstallation and programming of any existing initiation and notification appliances 
that are scheduled to be reused as part of the renovations. 

E.	 Adding of new fire alarm equipment, associated wiring and programming associated 
with the renovations to the architecture as described on the drawings. 

F.	 System Description: 

1.	 General: Complete, non-coded, analogue addressable, microprocessor-based 
fire detection and alarm system with manual and automatic alarm initiation, 
addressable analog initiating devices. 

2.	 The fire alarm system shall allow for loading and editing special instructions and 
operating sequences as required. The system shall be capable of on-site 
programming to accommodate system expansion and facilitate changes in 
operation. All software operations shall be stored in a non-volatile 
programmable memory within the fire alarm control unit. Loss of primary and 
secondary power shall not erase the instructions stored in memory. 

3.	 Audible Alarm Notification: To match existing as noted on plans. Strobes shall 
be synchronized. 

4.	 System connections for alarm-initiation and alarm-notification circuits shall be: 
Class B wiring. 

5.	 The Fire Alarm System shall consist of all necessary hardware equipment and 
software programming to perform: 

a.	 Fire alarm and detection operations. 
b.	 Remote manual and automatic control of elevators, door hold-open devices, 

fire suppression appliances, remote monitoring of sprinkler, fire pump and 
emergency power systems. 

6.	 Transmission to remote central station: 

a.	 Automatically route alarm signals using listed and approved equipment. 
Method of transmission shall be by transponder connected to the 2120 head 
end in UMass Public Safety Office. 
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b.	 Loss of primary power at the FACP shall sound a trouble signal at the FACP 
and shall indicate at the FACP when the system is operating on an alternate 
power supply. 

c.	 Annunciation: Manual and automatic operation of alarm and supervisory 
initiating devices shall be annunciated on the FACP and at the remote LCD 
annunciator(s). 

d.	 FACP Alpha numeric Display: Shall display plain-language description of 
alarms, trouble signals, supervisory signals, monitoring actions, system and 
component status, and system commands. 

7.	 Alarm silencing: 

a.	 If the "Alarm Silence" button is pressed, all audio signals shall cease 
operation. 

8.	 System reset: 

a.	 The "System Reset" button shall be used to return the system to its normal 
state after an alarm condition has been remedied. Display messages shall 
provide operator assurance of the sequential steps ("IN PROGRESS", 
"RESET COMPLETED") as they occur, should all alarm conditions be 
cleared. 

b.	 Should an alarm condition continue, the system will remain in an alarmed 
state. System control relays shall not reset. The control unit alarm LED 
shall remain on. The alarmed points will not require acknowledgment if they 
were previously acknowledged. 

9.	 Power requirements: 

a.	 The existing control unit is served by 120 VAC power. 
b.	 The system shall be provided with any additional battery capacity to operate 

the entire system upon loss of normal 120 VAC power in a normal 
supervisory mode for a period of 60 hours with 5 minutes of alarm operation 
at the end of this period. The system shall automatically transfer to battery 
standby upon power failure. All battery charging and recharging operations 
shall be automatic. It is anticipated that additional notification and initiation 
devices shall be provided as part of the renovations. 

c.	 All circuits requiring system operating power shall be 24 VDC and shall be 
individually fused at the control unit. 

d.	 The incoming power to the system shall be supervised so that any power 
failure must be audibly and visibly indicated at the control unit and the 
graphic annunciator. A green "power on" LED shall be displayed 
continuously while incoming power is present. 

e.	 The system batteries shall be supervised so that a low battery condition or 
disconnection of the battery shall be audibly and visibly indicated at the 
control unit. 

RELATED DOCUMENTS 

A.	 Drawings and general provisions of Contract, including General and Supplementary 
General Conditions and other Division 01 specification sections, apply to this Section 
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1.3 

and to all Contractors, Subcontractors, or other persons supplying materials and/or 
labor, entering into the Project site and/or premises, directly or indirectly. 

B.	 The Specifications and Drawings are intended to be complementary. A particular 
section, paragraph or heading in a Division may not describe each and every detail 
concerning work to be done and materials to be furnished. The Drawings are 
diagrammatic and may not show all of the work required or all construction details. 
Dimensions are shown for critical areas only; all dimensions and actual placements 
are to be verified in the field. It is to e understood that the best trade practices of the 
Division will prevail. It remains the responsibility of the Contractor or Subcontractor 
to provide all items, equipment, construction and services required for the proper 
execution and completion of the Work. 

C.	 Reference listings are provided as a convenience to the Contractor or Subcontractor 
providing the Work of this Section and may not contain all the requirements affecting 
this Section. It remains the responsibility of the Contractor or Subcontractor to locate 
and comply with all requirements of the Contract Documents. 

D.	 Related Documents: 

Section 260100 
Section 260600 
Section 260700 
Section 261300 
Section 261370 
Division 21 
Division 23 

SUBMITTALS 

Basic Electrical Requirements 
Grounding and Bonding 
Supporting Devices 
Raceways 
Outlet Boxes and Enclosures 
Fire Protection 
HVAC Systems 

A.	 Submit product data in accordance with Section 260100. 

B.	 Submittals shall be as a complete set. Partial submittals will not be acceptable. 

C.	 Submit construction documents including but not limited to all of the following: 

1.	 Floor plans with devices shown. 
2.	 Locations of alarm initiating and notification appliances. 
3.	 Alarm control and trouble signaling equipment. 
4.	 Annunciation. 
5.	 Power connections. 
6.	 Battery calculations. 
7.	 Riser diClgram showing room numbers, devices, and conductor types and sizes 

of wiring. All alarm circuits and systems interconnections. 
8.	 Manufacturers, model numbers and listing information for equipment, devices 

and materials. 
9.	 Detail of ceiling height and construction. 
10.	 The interface of fire safety control functions. 
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D.	 Documentation of all voltage drop calculations to verify a maximum of 10% voltage 
drop or less, if required by the manufacturer of all notification devices and 0.5 dB 
drop of all audio circuits. 

1.4 REGULATORY REFERENCES 

A.	 All work shall be in accordance with the latest edition of Pamphlet No. 71 and No. 72 
of the National Fire Protection Association's National Fire Code, local code 
requirements, and National Electrical Code. Contractor should obtain a copy of the 
latest AHJ codes and specs for the installation of Fire Protection Systems, Fire 
Hydrants, and Fire Lanes. 

B.	 All equipment shall be UL listed and designed for the intended use. All equipment 
shall be of the same manufacturer. 

C.	 All necessary permits and approvals shall be obtained from the fire department 
responsible for the area. All associated fees shall be included in this contract. 

D.	 NFPA Compliance: Provide fire alarm and detection systems conforming to the 
requirements of the following publications: 

1. NFPA 72 "National Fire Alarm Code." 

E.	 Each and all items of the Fire Alarm System shall be listed as a product of a SINGLE 
fire alarm system manufacturer under the appropriate category by Underwriters 
Laboratories, Inc. (UL), and shall bear the "UL" label. All control equipment shall be 
listed under UL category UOJZ as a single control unit. Partial listings shall NOT be 
acceptable. 

F.	 All control equipment must have transient protection to comply with UL 864 
requirements. 

1.5 SEQUENCE OF OPERATION 

A.	 Activation of any manual fire alarm box (pull station) or any heat detector will 
immediately and simultaneously activate all audible and visual notification 
appliances, release electromechanically-held smoke doors, interrupt power to close 
the door, shut down the building supply fan, and transmit an alarm massage to 
Dickinson Hall. 

B.	 Activation of a single smoke detector in public or non-student sleeping room areas 
(Le., corridor, lobby, lounge, recreation room, stairs, closet, etc.) shall immediately 
transmit a pre-alarm signal/message to Dickenson Hall. This pre-alarm 
signal/message shall latch-in at Dickinson and shall not clear automatically without a 
manual reset at the Fire Alarm Control Panel (FACP), and requires a representative 
of the University's EH&S to investigate the pre-alarm condition and reset the FA 
system manually at the Protected Premises' FACP. 

C.	 Activation of a duct smoke detector in any Penthouse Mechanical Room shall 
immediately transmit a pre-alarm signal/messqge to Dickinson Hall and shut down 
the air handling unit. This pre-alarm signal/message shall latch in at Dickinson and 
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shall not clear automatically without a manual reset at the Fire Alarm Control Panel 
(FACP), and requires a representative of the University's EH&S to investigate the 
pre-alarm condition and reset the FA system manually at the Protected Premises' 
FACP. 

D.	 Activation of a smoke detector in a Student Sleeping Room equipped with a single 
smoke detector shall cause that detector to function as a single-station detector. 
Only the horn/strobes in that suite shall sound. If the smoke clears within one (1) 
minute (retard-reset-restart period) of activation of the detector, it shall reset and the 
associated horn/strobe will be silenced automatically. If the smoke does not clear 
within one (1) minute of activation, a pre-alarm signal/message shall latch-in at 
Dickinson Hall, and the detector shall not clear automatically without a manual reset 
at the Fire Alarm Control Panel (FACP), and requires a representative of the 
University's EH&S to investigate the pre-alarm condition and reset the FA system 
manually at the Protected Premises' FACP. 

E.	 Activation of a single detector in an apartment with multiple detectors shall cause the 
horn/strobes, in the Apartment to sound. If the smoke clears within one (1) minute 
(retard-reset-restart period) of activation of the detector, it shall reset and the 
sounder bases will be silenced automatically. If the smoke does not clear within one 
(1) minute of activation, a pre-alarm signal/message shall latch in at Dickinson Hall, 
and the detector shall not clear automatically without a manual reset at the Fire 
Alarm Control Panel (FACP), and requires a representative of the University's EH&S 
to investigate the pre-alarm condition and reset the FA system manually at the 
Protected Premises' FACP. Simultaneous activation of two smoke detectors in the 
Apartment will immediately generate an alarm condition throughout the building. 

F.	 Simultaneous activation of at least two smoke detectors (in any location) will 
immediately generate an alarm condition. The "Alarm" shall immediately and 
simultaneously activate all horns and strobes, release smoke doors, interrupt power 
to close doors, shut down the building supply fan, and transmit an .alarm message to 
Dickinson Hall. 

G.	 All alarm conditions will be indicated at the annunciator in the FACP by a light 
emitting diode (LED) indicating the floor level and location (East, North, South) of the 
activated device. All alarms, pre-alarms, trouble conditions and other changes of 
state are saved in the computer based memory file within the fire alarm panel. The 
panel's liquid crystal display (LCD) indicates the most recent change of state and can 
indicate the status or the history of the panel and peripheral devices. 

H.	 Except for the first one (1) minute of the smoke detector activation, described in 
items '0' and 'E' above, the "alarm" and "pre-alarm" resets of the fire alarm system 
are accomplished manually at the panel. All "trouble" conditions de-activate at the 
panel when the trouble condition clears. Generally speaking, "dirty detector," 
"detector head missing," and "low battery" conditions would not be expected to clear 
on their own. Please also refer to the fire alarm system matrix for other trouble 
conditions. 

I.	 Smoke detectors in corridors are programmed at 2.5% per foot obscuration with a 
night setback (2:00 to 5:00 AM) to 1.5% per foot obscuration. Smoke detectors in 
other public areas are programmed at 3.0% per foot obscuration with a night setback 
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(2:00 to 5:00 AM) of 2.0% per foot obscuration. Smoke detectors in student rooms 
are programmed at 3.0% with no night setback. Programmable heat detectors are 
set at 135EF. Fixed 200°F heat detectors are located in the generator room and 
mechanical/steam rooms. 

J.	 Each building shall be equipped with a fire alarm transponder with a minimum of 
eight detection circuits to transmit the following signals to Dickinson Hall: 

• Fire Alarm 

• Fire Pre-Alarm 

• Fire Trouble 

• Supervisory 

• Waterflow 

K.	 The existing building fire alarm panel includes several programmable switches, four 
of which have been programmed to facilitate maintenance. Activating any of these 
programmed switches will simultaneously cause a trouble condition to be indicated at 
the building panel and at Dickinson Hall, until the switch is de-activated. The 
switches are labeled and operate as follows: bypass transponder to Dickinson, 
bypass audio/visuals, bypass door holders/closers and stove. 

L.	 The class and style of the signaling paths shall be: 

Performance of the Initiating Device Circuits (IDC) Performance of the Signaling Line 
Circuits (SLC) 

Performance of the Notification 
Appliance Circuits (NAC) 

Class B B B 

Style C 4 y 

Alarm Trouble 

Alarm Receipt 
Capability 

during 
abnormal 
condition 

Alarm Trouble 

Alarm receipt 
capability 

during 
abnormal 
condition 

Trouble 
indication at 

protected 
premises 

Alarm capability 
during abnormal 

condition 

Abnormal 
Condition 

1 2 3 4 5 6 7 8 

Single Open - X - - X - X -

Single Ground - X R - X R X R 

Wire-to-Wire 
Short 

- X - - X - X -

Wire-to-Wire 
Short & Open 

- - - - X - - -

Wire-to-Wire 
Short & Ground 

- - - - X - - -

Open and 
Ground 

- - - - X - - -
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R = Required Capacity 

X = Indication Required at Protected Premises and as Required by Chapter 8 of 
NFPA 72-2002. 

= Not Required or Not Applicable. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A.	 Fire Alarm System: 

1. Existing Simplex 

2.2 AI\IALOG ADDRESSABLE THERMAL SENSORS 

A.	 Heat detectors shall be of the combination, compensated rate of rise and fixed 
temperature, restorable type. Fixed temperature rating shall be as recommended by 
the manufacturer for the intended area. 

B.	 Heat detectors shall be of the fixed temperature, restorable type for utility, 
mechanical, kitchen, kiln rooms, attics and other rooms which might have a sudden 
increase in the temperature due to equipment. These detectors shall be rated 
200°F. 

C.	 Unit shall have plug-in addressable base and alarm indication lamp. Unit shall have 
a communication transmitter and receiver with unique identification and capability for 
status reporting to the control panel. 

2.3 ANALOG ADDRESSABLE SMOKE DETECTORS WITH SOUNDER BASES 

A.	 Automatic smoke detectors shall be of the photoelectric restorable type with pulsed 
infrared LED light source. Detector shall be designed to be mounted on an 
addressable interchangeable type base. Detector construction shall have a twist 
lockable detecting head. Removal of the detector head shall cause a trouble signal. 
Unit shall have a communication transmitter receiver with unique identification and 
capability for status reporting to the control panel. 

B.	 Simplex Product: 4098-9914 smoke detectors with 4098-9794 sounder bases. 

2.4 ADDRESSABLE MANUAL FIRE ALARM STATIONS 

A.	 Manual fire alarm stations shall be manufacturer's standard double-action, keyed 
reset construction, painted red, semi-flush mounted. Pull stations shall contain 
communication transmitter and receiver having a unique identification and capability 
for status reporting to the control panel. Addressable module shall be contained 
within the pull station. 
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B.	 All pull stations shall be equipped with a tamper-proof Lexan cover with mini-horn. 
When cover is lifted, a warning horn sounds. Cover shall fit surface or recessed pull 
stations. Manufactured by Stopper. 

2.5 NOTIFICATION DEVICES 

A.	 Audible and visual light alarm units shall be provided to alert building occupants of a 
fire alarm condition. Audible devices shall be of suitable size to provide alarm indi­
cated in the intended area during normal operational conditions. Number indicated 
on the Drawings is a minimum. Manufacturer shall approve the final layout. 

1.	 Strobes shall be xenon type, with an intensity level as indicated on the drawings 
and a flash rate between 1 Hz and 3 Hz. The color shall be clear or nominal 
white. 

2.	 Horn/strobe alarms shall be provided to alert occupants of an alarm condition. 
Alarm signals shall be unique from any other signal in the building. Horn sound 
levels shall be between 85 dBA and 120 dBA. Strobe shall be as specified in 
subparagraph 1 above. 

3.	 Exterior bells or horn/strobes shall be UL listed for wet locations. The bell shall 
be steel finished in red enamel with a sound level of no less than 85 dBA. 

4.	 All strobes shall be synchronized. 
5.	 All notification devices shall be addressable. 

2.6 FLOW AND TAMPER SWITCHES 

A.	 Flow and tamper switches shall have individual addressable modules. 

2.7 CONTROL PANEL 

A.	 Existing Simplex Fire Alarm Control Panel. 

2.8 ADDRESSABLE MODULES 

A.	 Addressable modules: Arrange to monitor one or more system components that are 
not otherwise equipped for multiplexing communication. Provide one (1) monitoring 
device for each individual device; sprinkler system tamper, waterflow and pressure 
switches, sprinkler system valve cabinet tamper switches, etc. 

B.	 Control Modules: Provide addressable control modules as required. Each module 
shall provide double pole double throw relay switching for voltages up to 120 VAC. It 
shall contain easily replaceable 2 amp fuses, one on each common leg of the relay. 
Provide separate modules for each elevator control room which shall be used to 
perform primary, secondary, and shunt trip elevator recall operations. 

2.9 STANDBY BATTERIES 

A.	 Battery cabinet and charger shall be housed in fire alarm control panel. It shall 
provide low, no, and high voltage battery trouble. 

UMass Housing Project #10-00176501 FIRE ALARM SYSTEM
 
Finish Upgrade 2011 - Thatcher & Lewis Halls RFS 10-5860 - 03/23/11
 

267200-8 



B.	 Batteries shall be two- (2-) hour capacity in standby mode, followed by alarm mode 
for ten (10) minutes. Provide sizing calculations with submission of shop drawings. 
Gel cells shall not be accepted. 

2.10 TAGS 

A.	 Tags for identifying tested components: Comply with NFPA 72. 

2.11 ELECTROMAGNETIC DOOR HOLDERS 

A.	 Rated for multi-voltage (24 VDC/24 VAC/120 VAC). 

B.	 Wall-mounted holders shall be aluminum construction, have 25-pound holding force 
and shall have all necessary mounting hardware. 

C.	 Magnet protected against transients and surges up to 600 volts. 

D.	 Fail-safe operation; power failure releases door to close. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A.	 Fire alarm system shall be installed in accordance with manufacturer's 
recommendations. All detector and alarm wiring shall be in 3/4" conduit minimum. 
Wires shall not have splices, and connections shall be at equipment terminals. 
Manufacturer recommended wire size, taking into account voltage drop, ampacity, 
etc., shall be used with #16 AWG for initiating circuits and #14 AWG for alarm 
circuits being minimum. Provide all necessary wiring to and from the control panel. 

B.	 Fire alarm system shall be approved by the local authority. 

C.	 Fire alarm system shall be tested and if any equipment is faulty or does not operate 
as intended, that equipment shall be replaced until the system is in proper working 
order. This shall be done at no additional cost to the Owner. 

D.	 Number and location of heat and smoke detectors shown on the Drawings is 
approximate only. Coordinate actual number and location with manufacturer's 
recommended spacing and NFPA 72. If necessary, additional detectors shall be 
provided to meet these requirements at no cost to the Owner. 

E.	 Audible fire alarms shall be tested to ensure suitable decibel level throughout the 
building. Low noise areas shall have assumed 40 dBA ambient noise level and high 
noise areas 80 dBA. Refer to NFPA 72. Additional horn units shall be provided if 
necessary to meet NFPA requirements at no cost to the Owner. 

F.	 Number and location of flow and tamper switches for sprinkler system is approximate 
only. Coordinate actual number and locations with sprinkler system contractor prior 
to the installation of any cable or conduit. If necessary, additional devices shall be 
provided at no cost to the Owner. 
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G.	 Each loop installed in system shall have 20% spare capacity for future expansion. 

H.	 Manufacturer's recommended spacing for heat and smoke detectors shall not be 
exceeded. 

I.	 All indicated or required interlocks with mechanical equipment shall be provided. 

J.	 Maximum installed loop capacity shall be 80% of allowable. Provide 20% spare 
capacity on all loops. 

K.	 Provide as-built plans with addresses to Owner. 

L.	 Provide a label on each initiation device to identify the system address to comply 
with. 

M.	 Magnetic door Holders shall be floor or wall mounted adjacent to the doors as noted 
on the drawings. 

N.	 Magnetic door holders shall be provided complete by Division 26. Install all door 
holders in accordance with installation detail on the drawings. A maximum of fifty 
door holders shall be wired to each power circuit. 

3.2 FIELD QUALITY CONTROL 

A.	 Manufacturer's Field Services: Provide services of a factory-authorized service 
representative to supervise the field assembly and connection of components and 
the pretesting, testing, and adjustment of the system. Manufacturer's representative 
shall provide all final connections within FACP and remote transponders and shall be 
present during final fire department sign off of system. 

B.	 Provide 100% system test at the end of the installation and provide testing reports to 
the Owner. 

C.	 Test Criteria: 

All features, devices, components, and modes of operation shall be 100% tested for 
acceptance in accordance with the relevant codes and NFPA-72. For final 
acceptance testing, smoke-sensing devices shall be activated by canned "dry" 
smoke, in accordance to manufacturer's recommendation. Heat detectors shall be 
tested using a magnet (analog devices will be tested to the lAM). Upon the 
activation of each device, the proper operation of the fire alarm system shall be 
checked, including proper descriptors within the fire alarm panel database and 
proper operation of the annunciator and communication to Dickinson Hall. Proper 
operation in emergency power mode will be demonstrated. Proper supervisory 
circuitry for shorts, crosses, and breaks shall be demonstrated. 

3.3 CLEANING AND ADJUSTING 

A.	 Cleaning: Remove paint splatters and other spots, dirt and debris. Touch up 
scratches and mars of finish to match original finish. Clean unit internally using 
methods and materials recommended by manufacturer. 
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3.4 TRAINING 

A.	 Provide the services of a factory-authorized service representative to demonstrate 
the system and train Owner's maintenance personnel. Extend training to local fire 
department. Include in-depth maintenance training to the maintenance staff 
maintenance staff. Include an additional 8 hours above and beyond standard 
training and testing for this specific purpose. 

3.5 DRAWINGS 

A.	 Manufacturer shall supply to the electrical contractor a complete set of engineering 
documents depicting the following information, the cost of which shall be included in 
the base price: 

1.	 Complete riser diagrams showing overall system wiring. 
2.	 FACP internal card locations with wire termination points shown. 
3.	 Battery calculations showing standby and alarm current draws for a TRUE 

indication of the required 60-hour calculation. 
4.	 Architectural prints with just fire alarm equipment and devices using vendor 

symbology to include address, loop number, and NAC wiring circuit and 
termination points on the architectural drawings. These should be provided on a 
per section basis and by floor. 

5.	 A complete table showing all addressable devices, recommenced labeling of 
devices, and proper switch settings for desired address contained on the 
drawings. 

6.	 Depiction of wiring with recommended cable chart and point to point wiring 
layout between all devices. 

7.	 All above items shall be performed on CAD and supplied to the Electrical 
Contractor if so requested. 

8.	 The Electrical Contractor shall furnish systems supplier with CAD drawing 
electronic files with all necessary plans. The Electrical Contractor shall include 
the cost for CAD files, if necessary. (See Section 260100, Article 1.28.) 

B.	 Please note the above items are required for the UMass Amherst Thatcher & Lewis 
Halls project and the proper number of prints required for submission shall be 
supplied by the manufacturer. 

END OF SEC-nON 267200 
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