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SECTION 28 05 13 

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of the conductors and cables for 

electronic safety and security. 

1.2 RELATED WORK 

A. Sealing around penetrations to maintain the integrity of time rated construction: Section 07 84 

00, FIRESTOPPING. 

B. General electrical requirements that are common to more than one section in Division 28: 

Section 28 05 11, REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY 

INSTALLATIONS. 

C. Conduits for cables and wiring: Section 28 05 33, RACEWAYS AND BOXES FOR 

ELECTRONIC SAFETY AND SECURITY. 

D. Requirements for personnel safety and to provide a low impedance path for possible ground fault 

currents: Section 28 05 26, GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND 

SECURITY. 

1.3 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, 

furnish the following: 

1. Manufacturer's Literature and Data: Showing each cable type and rating. 

2. Certificates: Two weeks prior to final inspection, deliver to the COR  four copies of the 

certification that the material is in accordance with the drawings and specifications and has 

been properly installed. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, supplements and errata) 

form a part of this specification to the extent referenced. Publications are reference in the text by 

the basic designation only. 

B. American Society of Testing Material (ASTM): 

D2301-04 .................................. Standard Specification for Vinyl Chloride Plastic Pressure 

Sensitive Electrical Insulating Tape  

C. Federal Specifications (Fed. Spec.): 

A-A-59544-00 ........................... Cable and Wire, Electrical (Power, Fixed Installation) 

D. National Fire Protection Association (NFPA): 

70-11 ........................................ National Electrical Code (NEC) 

E. Underwriters Laboratories, Inc. (UL): 
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44-02 ........................................ Thermoset-Insulated Wires and Cables 

83-03 ........................................ Thermoplastic-Insulated Wires and Cables 

467-01 ...................................... Electrical Grounding and Bonding Equipment 

486A-01 .................................... Wire Connectors and Soldering Lugs for Use with Copper 

Conductors 

486C-02 .................................... Splicing Wire Connectors 

486D-02 .................................... Insulated Wire Connector Systems for Underground Use or in 

Damp or Wet Locations 

486E-00 .................................... Equipment Wiring Terminals for Use with Aluminum and/or 

Copper Conductors 

493-01 ...................................... Thermoplastic-Insulated Underground Feeder and Branch 

Circuit Cable 

514B-02 .................................... Fittings for Cable and Conduit 

1479-03 .................................... Fire Tests of Through-Penetration Fire Stops 

PART 2 - PRODUCTS  

2.1 CONTROL WIRING  

A. Unless otherwise specified in other sections of these specifications, control wiring shall be as 

specified for power and lighting wiring, except the minimum size shall be not less than No. 14 

AWG. 

B. Control wiring shall be large enough so that the voltage drop under inrush conditions does not 

adversely affect operation of the controls. 

2.2 COMMUNICATION AND SIGNAL WIRING 

A. Shall conform to the recommendations of the manufacturers of the communication and signal 

systems; however, not less than what is shown. 

B. Wiring shown is for typical systems. Provide wiring as required for the systems being furnished. 

C. Multi-conductor cables shall have the conductors color coded. 

2.3 WIRE LUBRICATING COMPOUND 

A. Suitable for the wire insulation and conduit it is used with, and shall not harden or become 

adhesive. 

B. Shall not be used on wire for isolated type electrical power systems. 

2.4 FIREPROOFING TAPE 

A. The tape shall consist of a flexible, conformable fabric of organic composition coated one side 

with flame-retardant elastomer. 

B. The tape shall be self-extinguishing and shall not support combustion. It shall be arc-proof and 

fireproof. 

C. The tape shall not deteriorate when subjected to water, gases, salt water, sewage, or fungus and 

be resistant to sunlight and ultraviolet light. 
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D. The finished application shall withstand a 200-ampere arc for not less than 30 seconds. 

E. Securing tape: Glass cloth electrical tape not less than 0.18 mm (7 mils) thick, and 19 mm (3/4 

inch) wide. 

PART 3 - EXECUTION  

3.1 INSTALLATION, GENERAL  

A. Splice cables and wires only in outlet boxes, junction boxes, or pull boxes. 

B. Seal cable and wire entering a building from underground, between the wire and conduit where 

the cable exits the conduit, with a non-hardening approved compound. 

C. Wire Pulling: 

1. Provide installation equipment that will prevent the cutting or abrasion of insulation during 

pulling of cables. 

2. Use ropes made of nonmetallic material for pulling feeders. 

3. Attach pulling lines for feeders by means of either woven basket grips or pulling eyes 

attached directly to the conductors, as approved by the COR. 

4. Pull in multiple cables together in a single conduit. 

3.2 SPLICE INSTALLATION 

A. Splices and terminations shall be mechanically and electrically secure.  

B. Where the Government determines that unsatisfactory splices or terminations have been 

installed, remove the devices and install approved devices at no additional cost to the 

Government. 

3.3 CONTROL, COMMUNICATION AND SIGNAL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, install wiring and connect to equipment/devices to 

perform the required functions as shown and specified.  

B. Except where otherwise required, install a separate power supply circuit for each system so that 

malfunctions in any system will not affect other systems. 

C. Where separate power supply circuits are not shown, connect the systems to the nearest 

panelboards of suitable voltages, which are intended to supply such systems and have suitable 

spare circuit breakers or space for installation. 

D. Install a red warning indicator on the handle of the branch circuit breaker for the power supply 

circuit for each system to prevent accidental de-energizing of the systems. 

E. System voltages shall be 120 volts or lower where shown on the drawings or as required by the 

NEC. 

3.4 CONTROL, COMMUNICATION AND SIGNAL SYSTEM IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire markers shall correspond to those on the wiring 

diagrams used for installing the systems. 

C. Wire markers shall retain their markings after cleaning. 
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D. In each manhole and handhole, install embossed brass tags to identify the system served and 

function. 

3.5 EXISITNG WIRING 

 Unless specifically indicated on the plans, existing wiring shall not be reused for the new 

installation. Only wiring that conforms to the specifications and applicable codes may be reused. 

If existing wiring does not meet these requirements, existing wiring may not be reused and new 

wires shall be installed. 

- - - E N D - - - 
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 SECTION 28 05 26 

GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies general grounding and bonding requirements of electronic safety and 

security installations for equipment operations.  

B. “Grounding electrode system” refers to all electrodes required by NEC, as well as including made, 

supplementary, grounding electrodes. 

C. The terms “connect” and “bond” are used interchangeably in this specification and have the same 

meaning. 

1.2 RELATED WORK  

A. Section 28 05 11, REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY 

INSTALLATIONS: General electrical requirements and items that are common to more than one 

section of Division 28.  

B. Section 28 05 13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY: 

Low Voltage power and lighting wiring. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 28 05 11, REQUIREMENTS FOR ELECTRONIC SAFETY 

AND SECURITY INSTALLATIONS.  

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall be included to determine compliance with 

drawings and specifications. 

2. Include the location of system grounding electrode connections and the routing of 

aboveground and underground grounding electrode conductors.  

C. Test Reports: Provide certified test reports of ground resistance.  

D. Certifications: Two weeks prior to final inspection, submit four copies of the following to the COR: 

1. Certification that the materials and installation is in accordance with the drawings and 

specifications. 

2. Certification, by the Contractor, that the complete installation has been properly installed and 

tested.  

1.4 APPLICABLE PUBLICATIONS 

 Publications listed below (including amendments, addenda, revisions, supplements, and errata) 

form a part of this specification to the extent referenced. Publications are referenced in the text by 

the basic designation only.  

A. American Society for Testing and Materials (ASTM): 

B1-2001 .................................... Standard Specification for Hard-Drawn Copper Wire 
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B8-2004 .................................... Standard Specification for Concentric-Lay-Stranded Copper 

Conductors, Hard, Medium-Hard, or Soft 

B. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

81-1983 .................................... IEEE Guide for Measuring Earth Resistivity, Ground Impedance, 

and Earth Surface Potentials of a Ground System 

C. National Fire Protection Association (NFPA):  

70-2011 .................................... National Electrical Code (NEC)  

D. Underwriters Laboratories, Inc. (UL):  

44-2005  ................................... Thermoset-Insulated Wires and Cables 

83-2003  ................................... Thermoplastic-Insulated Wires and Cables 

467-2004  ................................. Grounding and Bonding Equipment  

486A-486B-2003  ...................... Wire Connectors  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 83 insulated stranded copper, except that sizes 6 

mm²  (10 AWG) and smaller shall be solid copper. Insulation color shall be continuous green for 

all equipment grounding conductors, except that wire sizes 25 mm² (4 AWG) and larger shall be 

permitted to be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes 6 mm² (10 AWG) 

and smaller shall be ASTM B1 solid bare copper wire.  

C. Isolated Power System: Type XHHW-2 insulation with a dielectric constant of 3.5 or less.  

2.2 SPLICES AND TERMINATION COMPONENTS 

 Components shall meet or exceed UL 467 and be clearly marked with the manufacturer, catalog 

number, and permitted conductor size(s). 

2.3 GROUND CONNECTIONS 

A. Above Grade: 

1. Bonding Jumpers: compression type connectors, using zinc-plated fasteners and external 

tooth lockwashers. 

2. Ground Busbars: Two-hole compression type lugs using tin-plated copper or copper alloy 

bolts and nuts. 

3. Rack and Cabinet Ground Bars: one-hole compression-type lugs using zinc-plated or copper 

alloy fasteners. 

2.4 GROUND TERMINAL BLOCKS 

 At any equipment mounting location (e.g. backboards and hinged cover enclosures) where rack-

type ground bars cannot be mounted, provide screw lug-type terminal blocks. 
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2.5 SPLICE CASE GROUND ACCESSORIES 

 Splice case grounding and bonding accessories shall be supplied by the splice case 

manufacturer when available. Otherwise, use 16 mm² (6 AWG) insulated ground wire with shield 

bonding connectors. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on drawings, and as hereinafter specified.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply side of the secondary disconnecting means 

and at the related transformers.  

2. Separately derived systems (transformers downstream from the service entrance): Ground 

the secondary neutral.  

3. Isolation transformers and isolated power systems shall not be system grounded.  

C. Equipment Grounding: Metallic structures (including ductwork and building steel), enclosures, 

raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in 

close proximity with electrical circuits shall be bonded and grounded.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

 Make grounding connections, which are buried or otherwise normally inaccessible (except 

connections for which periodic testing access is required) by exothermic weld. 

3.3 CORROSION INHIBITORS 

 When making ground and ground bonding connections, apply a corrosion inhibitor to all contact 

surfaces.  Use corrosion inhibitor appropriate for protecting a connection between the metals 

used. 

3.4 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and exterior, to the building to the grounding 

electrode system. Bonding connections shall be made as close as practical to the equipment 

ground bus.  

B. In operating rooms and at intensive care and coronary care type beds, bond the gases and 

suction piping, at the outlets, directly to the room or patient ground bus.  

3.5 WIREWAY GROUNDING 

A. Ground and Bond Metallic Wireway Systems as follows: 

1. Bond the metallic structures of wireway to provide 100 percent electrical continuity throughout 

the wireway system by connecting a 16 mm² (6 AWG) bonding jumper at all intermediate 

metallic enclosures and across all section junctions. 

2. Install insulated 16 mm² (6 AWG) bonding jumpers between the wireway system bonded as 

required in paragraph 1 above, and the closest building ground at each end and 

approximately every 16 meters (50 feet). 
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3. Use insulated 16 mm² (6 AWG) bonding jumpers to ground or bond metallic wireway at each 

end at all intermediate metallic enclosures and cross all section junctions. 

4. Use insulated 16 mm² (6 AWG) bonding jumpers to ground cable tray to column-mounted 

building ground plates (pads) at each end and approximately every 15 meters. 

 

- - - E N D - - - 
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SECTION 28 05 28.33 

CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION  

A. This section specifies the finishing, installation, connection, testing certification of the conduit, 

fittings, and boxes to form a complete, coordinated, raceway system(s).  Conduits and when 

approved separate UL Certified and Listed partitioned telecommunications raceways are 

required for a fully functional Electronic Safety and Security (ESS) system. Raceways are 

required for all electronic safety and security cabling unless shown or specified otherwise. 

B. Definitions: The term conduit, as used in this specification, shall mean any or all of the raceway 

types specified. 

1.2 RELATED WORK 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.   

B. Section 06 10 00 - ROUGH CARPENTRY. Requirements for mounting board for communication 

closets.   

C. Section 07 84 00 - FIRESTOPPING. Requirements for sealing around penetrations to maintain 

the integrity of fire rated construction.   

D. Section 09 91 00 - PAINTING. Requirements for identification and painting of conduit and other 

devices.   

E. Section 28 05 00 - COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY. 

 For general electrical requirements, general arrangement of the contract documents, 

coordination, quality assurance, project conditions, equipment and materials, and items that is 

common to more than one section of Division 28.   

F. Section 28 05 26 - GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND 

SECURITY. Requirements for personnel safety and to provide a low impedance path for possible 

ground fault currents.   

1.3 DEFINITIONS 

A. EMT: Electrical metallic tubing. 

B. ENT: Electrical nonmetallic tubing. 

C. EPDM: Ethylene-propylene-diene terpolymer rubber. 

D. FMC: Flexible metal conduit. 

E. IMC: Intermediate metal conduit. 

F. LFMC: Liquidtight flexible metal conduit. 

G. LFNC: Liquidtight flexible nonmetallic conduit. 

H. NBR: Acrylonitrile-butadiene rubber. 

I. RNC: Rigid nonmetallic conduit. 
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1.4 QUALITY ASSURANCE 

A. Refer to Paragraph 1.4 Quality Assurance, in Section 28 05 00, COMMON WORK RESULTS 

FOR ELECTRONIC SAFETY AND SECURITY. 

1.5 SUBMITTALS 

A. Submit in accordance with Section 28 05 00, COMMON WORK RESULTS FOR ELECTRONIC 

SAFETY AND SECURITY and Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. Furnish the following: 

B. Shop Drawings: 

1. Size and location of main feeders;  

2. Size and location of panels and pull boxes 

3. Layout of required conduit penetrations through structural elements. 

4. The specific item proposed and its area of application shall be identified on the catalog cuts.  

C. Certification: Prior to final inspection, deliver to the COR four copies of the certification that the 

material is in accordance with the drawings and specifications and has been properly installed. 

D. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

E. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 

details, and attachments to other work. 

1. Custom enclosures and cabinets. 

2. Handholes and boxes for underground wiring, including the following: 

a. Duct entry provisions, including locations and duct sizes. 

b. Frame and cover design. 

c. Grounding details. 

d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

e. Joint details. 

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, supplements and errata) 

form a part of this specification to the extent referenced. Publications are referenced in the text 

by the basic designation only. 

B. National Electrical Manufacturers Association (NEMA): 

TC-3-04 .................................... PVC Fittings for Use with Rigid PVC Conduit and Tubing 

FB1-07 ...................................... Fittings, Cast Metal Boxes and Conduit Bodies for Conduit, 

Electrical Metallic Tubing and Cable 

C. National Fire Protection Association (NFPA): 

70-11 ........................................ National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05 .......................................... Flexible Metal Conduit  
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5-04 .......................................... Surface Metal Raceway and Fittings 

6-07 .......................................... Rigid Metal Conduit 

50-07 ........................................ Enclosures for Electrical Equipment 

360-09 ...................................... Liquid-Tight Flexible Steel Conduit 

467-07 ...................................... Grounding and Bonding Equipment 

514A-04 .................................... Metallic Outlet Boxes 

514B-04 .................................... Fittings for Cable and Conduit 

514C-02 .................................... Nonmetallic Outlet Boxes, Flush-Device Boxes and Covers  

651-05 ...................................... Schedule 40 and 80 Rigid PVC Conduit 

651A-07 .................................... Type EB and A Rigid PVC Conduit and HDPE Conduit 

797-07 ...................................... Electrical Metallic Tubing 

1242-06 .................................... Intermediate Metal Conduit 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Conduit Size: In accordance with the NEC, but not less than 20 mm (3/4 inch) unless otherwise 

shown.  

2.2.CONDUIT  

A. Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1. 

B. Rigid aluminum: Shall Conform to UL 6A, ANSI C80.5.  

C. Rigid intermediate steel conduit (IMC): Shall Conform to UL 1242, ANSI C80.6. 

D. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI C80.3. Maximum size not to 

exceed 105 mm (4 inches) and shall be permitted only with cable rated 600 volts or less. 

E. Flexible galvanized steel conduit: Shall Conform to UL 1. 

F. Liquid-tight flexible metal conduit: Shall Conform to UL 360. 

G. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, heavy wall PVC or high 

density polyethylene (PE). 

2.3.WIREWAYS AND RACEWAYS 

A. Surface metal raceway: Shall Conform to UL 5. 

2.4.CONDUIT FITTINGS  

A. Rigid steel and IMC conduit fittings:  

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1. 

2. Standard threaded couplings, locknuts, bushings, and elbows: Only steel or malleable iron 

materials are acceptable. Integral retractable type IMC couplings are also acceptable. 

3. Locknuts: Bonding type with sharp edges for digging into the metal wall of an enclosure. 

4. Bushings: Metallic insulating type, consisting of an insulating insert molded or locked into the 

metallic body of the fitting. Bushings made entirely of metal or nonmetallic material are not 

permitted. 
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5. Erickson (union-type) and set screw type couplings: Approved for use in concrete are 

permitted for use to complete a conduit run where conduit is installed in concrete. Use set 

screws of case hardened steel with hex head and cup point to firmly seat in conduit wall for 

positive ground. Tightening of set screws with pliers is prohibited. 

6. Sealing fittings: Threaded cast iron type. Use continuous drain type sealing fittings to prevent 

passage of water vapor. In concealed work, install fittings in flush steel boxes with blank 

cover plates having the same finishes as that of other electrical plates in the room. 

B. Rigid aluminum conduit fittings: 

1. Standard threaded couplings, locknuts, bushings, and elbows: Malleable iron, steel or 

aluminum alloy materials; Zinc or cadmium plate iron or steel fittings. Aluminum fittings 

containing more than 0.4 percent copper are prohibited. 

2. Locknuts and bushings: As specified for rigid steel and IMC conduit. 

3. Set screw fittings: Not permitted for use with aluminum conduit. 

C. Electrical metallic tubing fittings:  

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1. 

2. Only steel or malleable iron materials are acceptable. 

3. Couplings and connectors: Concrete tight and rain tight, with connectors having insulated 

throats. Use gland and ring compression type couplings and connectors for conduit sizes 50 

mm (2 inches) and smaller. Use set screw type couplings with four set screws each for 

conduit sizes over 50 mm (2 inches). Use set screws of case-hardened steel with hex head 

and cup point to firmly seat in wall of conduit for positive grounding. 

4. Indent type connectors or couplings are prohibited. 

5. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are prohibited. 

D. Flexible steel conduit fittings: 

1. Conform to UL 514B. Only steel or malleable iron materials are acceptable. 

2. Clamp type, with insulated throat. 

E. Liquid-tight flexible metal conduit fittings: 

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1. 

2. Only steel or malleable iron materials are acceptable. 

3. Fittings must incorporate a threaded grounding cone, a steel or plastic compression ring, and 

a gland for tightening. Connectors shall have insulated throats. 

F. Direct burial plastic conduit fittings:  

1. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

2. As recommended by the conduit manufacturer. 

G. Surface metal raceway fittings: As recommended by the raceway manufacturer. 

H. Expansion and deflection couplings: 

1. Conform to UL 467 and UL 514B. 
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2. Accommodate, 19 mm (0.75 inch) deflection, expansion, or contraction in any direction, and 

allow 30 degree angular deflections. 

3. Include internal flexible metal braid sized to guarantee conduit ground continuity and fault 

currents in accordance with UL 467, and the NEC code tables for ground conductors. 

4. Jacket: Flexible, corrosion-resistant, watertight, moisture and heat resistant molded rubber 

material with stainless steel jacket clamps. 

2.5 CONDUIT SUPPORTS 

A. Parts and hardware: Zinc-coat or provide equivalent corrosion protection. 

B. Individual Conduit Hangers: Designed for the purpose, having a pre-assembled closure bolt and 

nut, and provisions for receiving a hanger rod. 

C. Multiple conduit (trapeze) hangers: Not less than 38 mm by 38 mm (1-1/2 by 1-1/2 inch), 12 

gage steel, cold formed, lipped channels; with not less than 9 mm (3/8 inch) diameter steel 

hanger rods. 

D. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, or machine bolt expansion. 

2.6 OUTLET, JUNCTION, AND PULL BOXES 

A. UL-50 and UL-514A. 

B. Cast metal where required by the NEC or shown, and equipped with rustproof boxes. 

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

D. Metal Floor Boxes:  Cast or sheet metal, semi-adjustable, rectangular. 

E. Sheet metal boxes: Galvanized steel, except where otherwise shown. 

F. Flush mounted wall or ceiling boxes shall be installed with raised covers so that front face of 

raised cover is flush with the wall. Surface mounted wall or ceiling boxes shall be installed with 

surface style flat or raised covers. 

2.7 CABINETS 

A. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, 

finished inside and out with manufacturer's standard enamel. 

B. Hinged door in front cover with flush latch and concealed hinge. 

C. Key latch to match panelboards. 

D. Metal barriers to separate wiring of different systems and voltage. 

E. Accessory feet where required for freestanding equipment. 

2.8 WIREWAYS  

A. Equip with hinged covers, except where removable covers are shown. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Locate holes in advance where they are proposed in the structural sections such as ribs or 

beams. Obtain the approval of the COR prior to drilling through structural sections. 
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2. Cut holes through concrete and masonry in new and existing structures with a diamond core 

drill or concrete saw. Pneumatic hammer, impact electric, hand or manual hammer type 

drills are not allowed, except where permitted by the COR as required by limited working 

space. 

B. Fire Stop: Where conduits, wireways, and other electronic safety and security raceways pass 

through fire partitions, fire walls, smoke partitions, or floors, install a fire stop that provides an 

effective barrier against the spread of fire, smoke and gases as specified in Section 07 84 00, 

FIRESTOPPING, with rock wool fiber or silicone foam sealant only. Completely fill and seal 

clearances between raceways and openings with the fire stop material. 

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations, completely seal clearances 

around the conduit and make watertight. 

3.2 INSTALLATION, GENERAL 

A. Install conduit as follows: 

1. In complete runs before pulling in cables or wires. 

2. Flattened, dented, or deformed conduit is not permitted. Remove and replace the damaged 

conduits with new undamaged material. 

3. Assure conduit installation does not encroach into the ceiling height head room, walkways, or 

doorways. 

4. Cut square with a hacksaw, ream, remove burrs, and draw up tight. 

5. Mechanically continuous. 

6. Independently support conduit at 2.4 m (8 foot) on center. Do not use other supports i.e., 

(suspended ceilings, suspended ceiling supporting members, lighting fixtures, conduits, 

mechanical piping, or mechanical ducts). 

7. Support within 300 mm (12 inches) of changes of direction, and within 300 mm (12 inches) 

of each enclosure to which connected. 

8. Close ends of empty conduit with plugs or caps at the rough-in stage to prevent entry of 

debris, until wires are pulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pull boxes and outlet boxes with bonding type 

locknuts. For rigid and IMC conduit installations, provide a locknut on the inside of the 

enclosure, made up wrench tight. Do not make conduit connections to junction box covers. 

11. Flashing of penetrations of the roof membrane is specified in Section 07 60 00, “FLASHING 

AND SHEET METAL”. 

12. Do not use aluminum conduits in wet locations. 

13. Unless otherwise indicated on the drawings or specified herein, all conduits shall be installed 

concealed within finished walls, floors and ceilings.  

B. Conduit Bends: 
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1. Make bends with standard conduit bending machines. 

2. Conduit hickey may be used for slight offsets, and for straightening stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is prohibited. 

C. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns, as shown. 

2. Deviations: Make only where necessary to avoid interferences and only after drawings 

showing the proposed deviations have been submitted approved by the COR. 

D. Fire Alarm: 

1. Fire alarm conduit shall be painted red (a red “top-coated” conduit from the conduit 

manufacturer may be used in lieu of painted conduit) in accordance with the requirements of 

Section 28 31 00, “FIRE DETECTION AND ALARM”.  

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit: Rigid steel, IMC or EMT. Do not install EMT in concrete slabs that are in contact 

with soil, gravel or vapor barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only when the following occurs: 

a. Where shown on the structural drawings. 

b. As approved by the COR prior to construction, and after submittal of drawing showing 

location, size, and position of each penetration. 

4. Installation of conduit in concrete that is less than 75 mm (3 inch) thick is prohibited. 

a. Conduit outside diameter larger than 1/3 of the slab thickness is prohibited. 

b. Space between conduits in slabs: Approximately six conduit diameters apart, except one 

conduit diameter at conduit crossings.  

c. Install conduits approximately in the center of the slab so that there will be a minimum of 

19 mm (3/4 inch) of concrete around the conduits. 

5. Make couplings and connections watertight. Use thread compounds that are UL approved 

conductive type to insure low resistance ground continuity through the conduits. Tightening 

set screws with pliers is prohibited. 

B. Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 

b. Aluminum conduit mixed indiscriminately with other types in the same system is 

prohibited. 

2. Conduit for conductors 600 volts and below: 

a. Rigid steel, IMC, rigid aluminum, or EMT. Different type conduits mixed indiscriminately 

in the same system is prohibited. 
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3. Align and run conduit parallel or perpendicular to the building lines. 

4. Connect recessed lighting fixtures to conduit runs with maximum 1800 mm (6 feet) of 

flexible metal conduit extending from a junction box to the fixture. 

5. Tightening set screws with pliers is prohibited. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, exposed conduit is only permitted in mechanical and 

electrical rooms. 

B. Conduit for Conductors 600 volts and below: 

1. Rigid steel, IMC, rigid aluminum, or EMT. Different type of conduits mixed indiscriminately in 

the system is prohibited. 

C. Align and run conduit parallel or perpendicular to the building lines. 

D. Install horizontal runs close to the ceiling or beams and secure with conduit straps. 

E. Support horizontal or vertical runs at not over 2400 mm (eight foot) intervals. 

F. Surface metal raceways: Use only where shown. 

G. Painting: 

1. Paint exposed conduit as specified in Section09 91 00, “PAINTING”. 

2. Paint all conduits containing cables rated over 600 volts safety orange. Refer to Section 09 

91 00, “PAINTING” for preparation, paint type, and exact color. In addition, paint legends, 

using 50 mm (two inch) high black numerals and letters, showing the cable voltage rating. 

Provide legends where conduits pass through walls and floors and at maximum 6000 mm 

(20 foot) intervals in between. 

3.5 EXPANSION JOINTS 

A. Conduits 75 mm (3 inches) and larger, that are secured to the building structure on opposite 

sides of a building expansion joint, require expansion and deflection couplings. Install the 

couplings in accordance with the manufacturer's recommendations. 

B. Provide conduits smaller than 75 mm (3 inches) with junction boxes on both sides of the 

expansion joint. Connect conduits to junction boxes with sufficient slack of flexible conduit to 

produce 125 mm (5 inch) vertical drop midway between the ends. Flexible conduit shall have a 

copper green ground bonding jumper installed. In lieu of this flexible conduit, expansion and 

deflection couplings as specified above for 375 mm (15 inches) and larger conduits are 

acceptable. 

C. Install expansion and deflection couplings where shown. 

3.6 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed 1/4 of proof test load of fastening devices. 

B. Use pipe straps or individual conduit hangers for supporting individual conduits. Maximum 

distance between supports is 2.5 m (8 foot) on center. 
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C. Support multiple conduit runs with trapeze hangers. Use trapeze hangers that are designed to 

support a load equal to or greater than the sum of the weights of the conduits, wires, hanger 

itself, and 90 kg (200 pounds). Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes, pull boxes, fixtures, suspended ceiling T-bars, 

angle supports, and similar items. 

E. Fasteners and Supports in Solid Masonry and Concrete: 

1. New Construction: Use steel or malleable iron concrete inserts set in place prior to placing 

the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size and not less than 28 mm 

(1-1/8 inch) embedment. 

b. Power set fasteners not less than 6 mm (1/4 inch) diameter with depth of penetration not 

less than 75 mm (3 inches). 

c. Use vibration and shock resistant anchors and fasteners for attaching to concrete 

ceilings. 

F. Hollow Masonry: Toggle bolts are permitted.  

G. Bolts supported only by plaster or gypsum wallboard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or other devices specifically designed and 

approved for the application. 

I. Attachment by wood plugs, rawl plug, plastic, lead or soft metal anchors, or wood blocking and 

bolts supported only by plaster is prohibited. 

J. Chain, wire, or perforated strap shall not be used to support or fasten conduit. 

K. Spring steel type supports or fasteners are prohibited for all uses except: Horizontal and vertical 

supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall have riser clamps and supports in accordance with 

the NEC and as shown. Provide supports for cable and wire with fittings that include internal 

wedges and retaining collars. 

3.7 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush mounted. 

2. Provide raised covers for boxes to suit the wall or ceiling, construction and finish. 

B. In addition to boxes shown, install additional boxes where needed to prevent damage to cables 

and wires during pulling in operations.  

C. Remove only knockouts as required and plug unused openings.  Use threaded plugs for cast 

metal boxes and snap-in metal covers for sheet metal boxes. 

D. Outlet boxes in the same wall mounted back-to-back are prohibited. A minimum 600 mm (24 

inch), center-to-center lateral spacing shall be maintained between boxes).  



RENOVATE FACILITY RESTROOMS CONDUITS AND BACKBOXES FOR ELECTRONIC 
VAMC DAYTON, OHIO SAFETY AND SECURITY 
 09-11 

 28 05 28.33 - 10 

E. Minimum size of outlet boxes for ground fault interrupter (GFI) receptacles is 100 mm (4 inches) 

square by 55 mm (2-1/8 inches) deep, with device covers for the wall material and thickness 

involved. 

F. Stencil or install phenolic nameplates on covers of the boxes identified on riser diagrams; for 

example "SIG-FA JB No. 1".  

G. On all Branch Circuit junction box covers, identify the circuits with black marker. 

3.8 ELECTRONIC SAFETY AND SECURITY CONDUIT 

A. Install the electronic safety and security raceway system as shown on drawings. 

B. Minimum conduit size of 19 mm (3/4 inch), but not less than the size shown on the drawings. 

C. All conduit ends shall be equipped with insulated bushings. 

D. All 100 mm (four inch) conduits within buildings shall include pull boxes after every two 90 

degree bends. Size boxes per the NEC. 

E. Vertical conduits/sleeves through closets floors shall terminate not less than 75 mm (3 inches) 

below the floor and not less than 75 mm (3 inches) below the ceiling of the floor below. 

F. Terminate conduit runs to/from a backboard in a closet or interstitial space at the top or bottom 

of the backboard. Conduits shall enter communication closets next to the wall and be flush with 

the backboard. 

G. Where drilling is necessary for vertical conduits, locate holes so as not to affect structural 

sections such as ribs or beams. 

H. All empty conduits located in communications closets or on backboards shall be sealed with a 

standard non-hardening duct seal compound to prevent the entrance of moisture and gases and 

to meet fire resistance requirements. 

I. Conduit runs shall contain no more than four quarter turns (90 degree bends) between pull 

boxes/backboards. Minimum radius of communication conduit bends shall be as follows (special 

long radius): 
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Sizes of Conduit 

Trade Size 

Radius of Conduit Bends 

mm, Inches 

¾ 150 (6) 

1 230 (9) 

1-1/4 350 (14) 

1-1/2 430 (17) 

2 525 (21) 

2-1/2 635 (25) 

3 775 (31) 

3-1/2 900 (36) 

4 1125 (45) 

 

J. Furnish and install 19 mm (3/4 inch) thick fire retardant plywood specified in  on the wall of 

communication closets where shown on drawings . Mount the plywood with the bottom edge 300 

mm (one foot) above the finished floor. 

K. Furnish and pull wire in all empty conduits. (Sleeves through floor are exceptions). 

- - - E N D - - - 
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SECTION 28 31 00 
FIRE DETECTION AND ALARM  

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section of the specifications includes the furnishing, installation, and connection of the fire 

alarm equipment to form a complete coordinated system ready for operation. It shall include, but 

not be limited to, alarm initiating devices, alarm notification appliances, control units, fire safety 

control devices, annunciators, power supplies, and wiring as shown on the drawings and 

specified. The fire alarm system shall not be combined with other systems such as building 

automation, energy management, security, etc. 

B. Fire alarm systems shall comply with requirements of the most recent VA FIRE PROTECTION 

DESIGN MANUAL and NFPA 72 unless variations to NFPA 72 are specifically identified within 

these contract documents by the following notation: "variation". The design, system layout, 

document submittal preparation, and supervision of installation and testing shall be provided by a 

technician that is certified NICET level III or a registered fire protection engineer. The NICET 

certified technician shall be on site for the supervision and testing of the system. Factory 

engineers from the equipment manufacturer, thoroughly familiar and knowledgeable with all 

equipment utilized, shall provide additional technical support at the site as required by the COR or 

his authorized representative. Installers shall have a minimum of 2 years experience installing fire 

alarm systems. 

C. Fire alarm signals: 

1. Contractor shall reference electrical drawings to determine each building’s type of 

notification device and scope of work. 

D. Alarm signals (by device), supervisory signals (by device) and system trouble signals (by device 

not reporting) shall be distinctly transmitted to the main fire alarm system control unit. 

E. The main fire alarm control unit shall automatically transmit alarm signals to a listed central 

station using a digital alarm communicator transmitter in accordance with NFPA 72. 

1.2 SCOPE 

A. A fully addressable fire alarm system as an extension of an existing addressable fire alarm 

system shall be designed and installed in accordance with the specifications and drawings. 

Device location and wiring runs shown on the drawings are for reference only unless specifically 

dimensioned. Actual locations shall be in accordance with NFPA 72 and this specification.  The 

existing Edwards/EST voice/alarm system shall be expanded as required to accommodate 

all new/relocated fire alarm devices, zone changes, etc. for the renovated areas.  All labor 

and materials necessary for this work shall be included.  A factory authorized 

representative shall assemble and produce full shop drawings indicating proposed work. 



RENOVATE FACILITY RESTROOMS  FIRE DETECTION AND ALARM 
VAMC DAYTON, OHIO  10-11 

28 31 00 - 2 

B. All existing fire alarm equipment, wiring, devices and sub-systems that are not shown to be 

reused shall be removed. All existing fire alarm conduit not reused shall be removed. 

C. Existing fire alarm bells, chimes, door holders, 120VAC duct smoke detectors, valve tamper 

switches and waterflow/pressure switches may be reused only as specifically indicated on the 

drawings and provided the equipment: 

1. Meets this specification section 

2. Is UL listed or FM approved 

3. Is compatible with new equipment being installed 

4. Is verified as operable through contractor testing and inspection 

5. Is warranted as new by the contractor. 

D. Existing 120 VAC duct smoke detectors, waterflow/pressure switches, and valve tamper switches 

reused by the Contractor shall be equipped with an addressable interface device compatible with 

the new equipment being installed. 

E. Existing reused equipment shall be covered as new equipment under the Warranty specified 

herein. 

F. Basic Performance: 

1. Alarm and trouble signals from each building fire alarm control panel shall be digitally 

encoded by UL listed electronic devices onto a multiplexed communication system. 

2. Response time between alarm initiation (contact closure) and recording at the main fire alarm 

control unit (appearance on alphanumeric read out) shall not exceed 5 seconds. 

3. The signaling line circuits (SLC) between building fire alarm control units shall be wired Style 

7 in accordance with NFPA 72. Isolation shall be provided so that no more than one building 

can be lost due to a short circuit fault. 

4. Initiating device circuits (IDC) shall be wired Style C in accordance with NFPA 72. 

5. Signaling line circuits (SLC) within buildings shall be wired Style 4 in accordance with NFPA 

72. Individual signaling line circuits shall be limited to covering 22,500 square feet (2,090 

square meters) of floor space or 3 floors whichever is less. 

6. Notification appliance circuits (NAC) shall be wired Style Y in accordance with NFPA 72. 

1.3 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

 Requirements for procedures for submittals.  

B. Section 07 84 00, FIRESTOPPING. Requirements for fire proofing wall penetrations.  

C. Section 28 05 13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY. 

Requirements for conductors and cables.   

E. Section 28 05 26, GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY. 

Requirements for grounding of equipment.   
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F. Section 28 05 28.33, CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND 

SECURITY. Requirements for infrastructure.   

1.4 SUBMITTALS 

A. General: Submit 5 copies in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES, and Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS. 

B. Drawings: 

1. Prepare drawings using AutoCAD 2012 software and include all contractors information. 

Layering shall be by VA criteria as provided by the Contracting Officer’s Representative 

(COR).  Bid drawing files on AutoCAD will be provided to the Contractor at the pre-

construction meeting. The contractor shall be responsible for verifying all critical dimensions 

shown on the drawings provided by VA. 

2. Floor plans: Provide locations of all devices (with device number at each addressable device 

corresponding to control unit programming), appliances, panels, equipment, junction/terminal 

cabinets/boxes, risers, electrical power connections, individual circuits and raceway routing, 

system zoning; number, size, and type of raceways and conductors in each raceway; conduit 

fill calculations with cross section area percent fill for each type and size of conductor and 

raceway. Only those devices connected and incorporated into the final system shall be on 

these floor plans. Do not show any removed devices on the floor plans. Show all interfaces 

for all fire safety functions. 

3. Riser diagrams: Provide, for the entire system, the number, size and type of riser raceways 

and conductors in each riser raceway and number of each type device per floor and zone. 

Show door holder interface, elevator control interface, HVAC shutdown interface, fire 

extinguishing system interface, and all other fire safety interfaces. Show wiring Styles on the 

riser diagram for all circuits. Provide diagrams both on a per building and campus wide basis. 

4. Detailed wiring diagrams: Provide for control panels, modules, power supplies, electrical 

power connections, auxiliary relays and annunciators showing termination identifications, size 

and type conductors, circuit boards, LED lamps, indicators, adjustable controls, switches, 

ribbon connectors, wiring harnesses, terminal strips and connectors, spare zones/circuits. 

Diagrams shall be drawn to a scale sufficient to show spatial relationships between 

components, enclosures and equipment configuration. 

5. Two weeks prior to final inspection, the Contractor shall deliver to the COR 3 sets of as-built 

drawings and one set of the as-built drawing computer files (using AutoCAD 2007 or later). 

As-built drawings (floor plans) shall show all new and/or existing conduit used for the fire 

alarm system. 

C. Certifications: 
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1. Together with the shop drawing submittal, submit the technician's NICET level III fire alarm 

certification as well as certification from the control unit manufacturer that the proposed 

performer of contract maintenance is an authorized representative of the major equipment 

manufacturer. Include in the certification the names and addresses of the proposed 

supervisor of installation and the proposed performer of contract maintenance. Also include 

the name and title of the manufacturer’s representative who makes the certification. 

2. Together with the shop drawing submittal, submit a certification from either the control unit 

manufacturer or the manufacturer of each component (e.g., smoke detector) that the 

components being furnished are compatible with the control unit. 

3. Together with the shop drawing submittal, submit a certification from the major equipment 

manufacturer that the wiring and connection diagrams meet this specification, UL and NFPA 

72 requirements. 

1.5 WARRANTY 

 All work performed and all material and equipment furnished under this contract shall be free from 

defects and shall remain so for a period of one year from the date of acceptance of the entire 

installation by the Contracting Officer. 

1.6 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendments, addenda, revisions, supplements and 

errata) form a part of this specification to the extent referenced. The publications are referenced 

in text by the basic designation only and the latest editions of these publications shall be 

applicable. 

B. National Fire Protection Association (NFPA): 

NFPA 13 ................Standard for the Installation of Sprinkler Systems, 2010 edition 

NFPA 14 ................ Standard for the Installation of Standpipes and Hose Systems, 2010 edition 

NFPA 20 ................ Standard for the Installation of Stationary Pumps for Fire Protection, 2010 

edition 

NFPA 70 ................................... National Electrical Code (NEC), 2010 edition 

NFPA 72 ................................... National Fire Alarm Code, 2010 edition 

NFPA 90A ................................. Standard for the Installation of Air Conditioning and Ventilating 

Systems, 2009 edition 

NFPA 101 ................................. Life Safety Code, 2009 edition 

C. Underwriters Laboratories, Inc. (UL): Fire Protection Equipment Directory  

D. Factory Mutual Research Corp (FM): Approval Guide, 2007-2011 

E. American National Standards Institute (ANSI): 

S3.41 ........................................ Audible Emergency Evacuation Signal, 1990 edition, reaffirmed 

2008 

F. International Code Council, International Building Code (IBC), 2009 edition  
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PART 2 - PRODUCTS  

2.1 EQUIPMENT AND MATERIALS, GENERAL 

A. All equipment and components shall be new and the manufacturer's current model. All equipment 

shall be tested and listed by Underwriters Laboratories, Inc. or Factory Mutual Research 

Corporation for use as part of a fire alarm system. The authorized representative of the 

manufacturer of the major equipment shall certify that the installation complies with all 

manufacturers’ requirements and that satisfactory total system operation has been achieved. 

2.2 CONDUIT, BOXES, AND WIRE 

A. Conduit shall be in accordance with Section 28 05 28.33, CONDUIT AND BACKBOXES FOR 

ELECTRONIC SAFETY AND SECURITY and as follows: 

1. All new conduits shall be installed in accordance with NFPA 70. 

2. Conduit fill shall not exceed 40 percent of interior cross sectional area. 

3. All new conduits shall be 3/4 inch (19 mm) minimum. 

B. Wire: 

1. Wiring shall be in accordance with NEC and Section 28 05 13, CONDUCTORS AND 

CABLES FOR ELECTRONIC SAFETY AND SECURITY, and as recommended by the 

manufacturer of the fire alarm system. All wires shall be color coded. Number and size of 

conductors shall be as recommended by the fire alarm system manufacturer, but not less 

than 18 AWG for initiating device circuits and 14 AWG for notification device circuits. 

2. Addressable circuits and wiring used for the multiplex communication loop shall be twisted 

and shielded unless specifically excepted by the fire alarm equipment manufacturer in writing.  

3. Any fire alarm system wiring that extends outside of a building shall have additional power 

surge protection to protect equipment from physical damage and false signals due to 

lightning, voltage and current induced transients. Protection devices shall be shown on the 

submittal drawings and shall be UL listed or in accordance with written manufacturer's 

requirements. 

4. All wire or cable used in underground conduits including those in concrete shall be listed for 

wet locations. 

C. Terminal Boxes, Junction Boxes, and Cabinets: 

1. Shall be galvanized steel in accordance with UL requirements. 

2. All boxes shall be sized and installed in accordance with NFPA 70. 

3. covers shall be repainted red in accordance with Section 09 91 00, PAINTING and shall be 

identified with white markings as "FA" for junction boxes and as "FIRE ALARM SYSTEM" for 

cabinets and terminal boxes. Lettering shall be a minimum of 3/4 inch (19 mm) high. 

4. Terminal boxes and cabinets shall have a volume 50 percent greater than required by the 

NFPA 70. Minimum sized wire shall be considered as 14 AWG for calculation purposes. 
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5. Terminal boxes and cabinets shall have identified pressure type terminal strips and shall be 

located at the base of each riser. Terminal strips shall be labeled as specified or as approved 

by the COR. 

2.3 FIRE ALARM CONTROL UNIT 

A. Provide all hardware/software required to accommodate the relocated/additional devices.  

Upgrade campus graphic system upon completion of each phase of the project. 

2.4 ANNUNCIATION 

A. Annunciator, Alphanumeric Type (System): 

1. Shall be a supervised, LCD display containing a minimum of 2 lines of 40 characters for 

alarm annunciation in clear English text. 

2. Message shall identify building number, floor, zone, etc on the first line and device description 

and status (pull station, smoke detector, waterflow alarm or trouble condition) on the second 

line. 

3. The initial alarm received shall be indicated as such. 

4. A selector switch shall be provided for viewing subsequent alarm messages. 

5. The display shall be UL listed for fire alarm application. 

6. Annunciators shall display information for all buildings connected to the system. Local 

building annunciators, for general evacuation system buildings, shall be permitted when 

shown on the drawings and approved by the COR.  Provide where shown on drawings. 

2.6 VOICE COMMUNICATION SYSTEM (VCS) 

A. General: 

1. The existing VCS shall be extended as required. 

2. Upon receipt of an alarm signal from the building fire alarm system, the VCS shall 

automatically transmit a pre-recorded fire alarm message. 

3. A digitized voice module shall be used to store each prerecorded message. 

4. The VCS shall be arranged as a single channel system. 

5. The VCS shall supervise all speaker circuits, control equipment, remote audio control 

equipment, and amplifiers. 

B. Speaker Circuit Control Unit: 

1. The speaker circuit control unit shall include switches to manually activate or deactivate 

speaker circuits grouped by floor in the system. 

2. Speaker circuit control switches shall provide on, off, and automatic positions and indications. 

3. The speaker circuit control unit shall include visual indication of active or trouble status for 

each group of speaker circuits in the system. 

4. A trouble indication shall be provided if a speaker circuit group is disabled. 

5. A lamp test switch shall be provided to test all indicator lamps. 

C. Speaker Circuit Arrangement: 
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1. Speaker circuits shall be arranged such that there is one speaker circuit per smoke zone. 

2. Audio amplifiers and control equipment shall be electrically supervised for normal and 

abnormal conditions. 

3. Speaker circuits shall be either 25 VRMS or 70.7 VRMS with a minimum of 50 percent spare 

power available.   

4. Speaker circuits and control equipment shall be arranged such that loss of any one speaker 

circuit will not cause the loss of any other speaker circuit in the system. 

D. Digitized Voice Module (DVM): 

1. The Digitized Voice Module shall provide prerecorded digitized evacuation and instructional 

messages. The messages shall be professionally recorded and approved by the COR prior to 

programming. 

2. The DVM shall be configured to automatically output to the desired circuits following a 

10-second slow whoop alert tone. 

3. Prerecorded magnetic taped messages and tape players are not permitted. 

4. The digitized message capacity shall be no less than 15 second in length. 

5. The digitized message shall be transmitted 3 times. 

6. The DVM shall be supervised for operational status. 

7. Failure of the DVM shall result in the transmission of a constant alarm tone. 

8. The DVM memory shall have a minimum 50 percent spare capacity after those messages 

identified in this section are recorded.  Multiple DVM's may be used to obtain the required 

capacity. 

E. Audio Amplifiers: 

1. Audio Amplifiers shall provide a minimum of 50 Watts at either 25 or 70.7 VRMS output 

voltage levels. 

2. Amplifiers shall be continuously supervised for operational status. 

3. Amplifiers shall be configured for either single or dual channel application. 

4. Each audio output circuit connection shall be configurable for Style X. 

5. A minimum of 50 percent spare output capacity shall be available for each amplifier. 

F. Tone Generator(s): 

1. Tone Generator(s) shall be capable of providing a distinctive 3-pulse temporal pattern fire 

alarm signal as well as a slow whoop. 

2. Tone Generator(s) shall be continuously supervised for operational status. 

2.7 ALARM NOTIFICATION APPLIANCES 

A. Speakers: 

1. Shall operate on either 25 VRMS or 70.7 VRMS with field selectable output taps from 0.5 to 

2.0W and originally installed at the 1/2 watt tap. Speakers shall provide a minimum sound 

output of 80 dBA at 10 feet (3,000 mm) with the 1/2 watt tap. 
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2. Frequency response shall be a minimum of 400 HZ to 4,000 HZ. 

3. Four inches (100 mm) cone type speakers wall mounted with red colored baffles. 

C. Strobes: 

1. Xenon flash tube type minimum 75 candela in all areas with a flash rate of 1 HZ. Strobes 

shall be synchronized where required by the National Fire Alarm Code (NFPA 72). 

2. Backplate shall be red with 1/2 inch (13 mm) permanent red letters. Lettering to read "Fire", 

be oriented on the wall or ceiling properly, and be visible from all viewing directions. 

3. Each strobe circuit shall have a minimum of 20 percent spare capacity. 

4. Strobes may be combined with the audible notification appliances specified herein. 

2.8 ALARM INITIATING DEVICES 

A. Manual Fire Alarm Stations: 

1. Shall be non-breakglass, address reporting type. 

2. Station front shall be constructed of a durable material such as cast or extruded metal or high 

impact plastic. Stations shall be semi-flush type. 

3. Stations shall be of single action pull down type with suitable operating instructions provided 

on front in raised or depressed letters, and clearly labeled "FIRE." 

4. Operating handles shall be constructed of a durable material. On operation, the lever shall 

lock in alarm position and remain so until reset.  A key shall be required to gain front access 

for resetting, or conducting tests and drills. 

5. Unless otherwise specified, all exposed parts shall be red in color and have a smooth, hard, 

durable finish. 

B. Smoke Detectors: 

1. Smoke detectors shall be photoelectric type and UL listed for use with the fire alarm control 

unit being furnished. 

2. Smoke detectors shall be addressable type complying with applicable UL Standards for 

system type detectors. Smoke detectors shall be installed in accordance with the 

manufacturer's recommendations and NFPA 72. 

3. Detectors shall have an indication lamp to denote an alarm condition.  Provide remote 

indicator lamps and identification plates where detectors are concealed from view. Locate the 

remote indicator lamps and identification plates flush mounted on walls so they can be 

observed from a normal standing position. 

4. All spot type and duct type detectors installed shall be of the photoelectric type. 

5. Photoelectric detectors shall be factory calibrated and readily field adjustable. The sensitivity 

of any photoelectric detector shall be factory set at 3.0 plus or minus 0.25 percent 

obscuration per foot. 

6. Detectors shall provide a visual trouble indication if they drift out of sensitivity range or fail 

internal diagnostics. Detectors shall also provide visual indication of sensitivity level upon 
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testing. Detectors, along with the fire alarm control units shall be UL listed for testing the 

sensitivity of the detectors. 

2.10 ADDRESS REPORTING INTERFACE DEVICE 

A. Shall have unique addresses that reports directly to the building fire alarm panel. 

B. Shall be configurable to monitor normally open or normally closed devices for both alarm and 

trouble conditions. 

C. Shall have terminal designations clearly differentiating between the circuit to which they are 

reporting from and the device that they are monitoring. 

D. Shall be UL listed for fire alarm use and compatibility with the panel to which they are connected. 

E. Shall be mounted in weatherproof housings if mounted exterior to a building. 

2.13 INSTRUCTION CHART: 

 Provide typewritten instruction card mounted behind a Lexan plastic or glass cover in a stainless 

steel or aluminum frame with a backplate. Install the frame in a conspicuous location observable 

from each control unit where operations are performed. The card shall show those steps to be 

taken by an operator when a signal is received under all conditions, normal, alarm, supervisory, 

and trouble. Provide an additional copy with the binder for the input output matrix for the 

sequence of operation. The instructions shall be approved by the COR before being posted. 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Installation shall be in accordance with NFPA 70, 72, 90A, and 101 as shown on the drawings, 

and as recommended by the major equipment manufacturer. Fire alarm wiring shall be installed 

in conduit. All conduit and wire shall be installed in accordance with, Section 28 05 13 

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, Section 28 05 26 

GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY, Section 28 05 

28.33 CONDUIT AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY, and all 

penetrations of smoke and fire barriers shall be protected as required by Section 07 84 00, 

FIRESTOPPING. 

B. All conduits, junction boxes, conduit supports and hangers shall be concealed in finished areas 

and may be exposed in unfinished areas. 

C. All new and reused exposed conduits shall be painted in accordance with Section 09 91 00, 

PAINTING to match surrounding finished areas and red in unfinished areas.  

   D. All existing accessible fire alarm conduit not reused shall be removed. 

   E. Existing devices that are reused shall be properly mounted and installed. Where devices are 

installed on existing shallow backboxes, extension rings of the same material, color and texture of 

the new fire alarm devices shall be used. Mounting surfaces shall be cut and patched in 

accordance with Section 01 00 00, GENERAL REQUIREMENTS, Restoration, and be re-painted 

in accordance with Section 09 91 00, PAINTING as necessary to match existing. 
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F. All fire detection and alarm system devices, control units and remote annunciators shall be flush 

mounted when located in finished areas and may be surface mounted when located in unfinished 

areas. Exact locations are to be approved by the COR. 

G. Speakers shall be wall mounted. Speakers may be surface mounted in unfinished areas. 

H. Strobes shall be flush wall mounted with the bottom of the unit located 80 inches (2,000 mm) 

above the floor or 6 inches (150 mm) below ceiling, whichever is lower. Locate and mount to 

maintain a minimum 36 inches (900 mm) clearance from side obstructions. 

I. Manual pull stations shall be installed not less than 42 inches (1,050 mm) or more than 48 inches 

(1,200 mm) from finished floor to bottom of device and within 60 inches (1,500 mm) of a stairway 

or an exit door. 

J. Where possible, locate water flow and pressure switches a minimum of 12 inches (300 mm) from 

a fitting that changes the direction of the flow and a minimum of 36 inches (900 mm) from a valve. 

K. Mount valve tamper switches so as not to interfere with the normal operation of the valve and 

adjust to operate within 2 revolutions toward the closed position of the valve control, or when the 

stem has moved no more than 1/5 of the distance from its normal position. 

3.2 TYPICAL OPERATION 

A. Activation of any manual pull station, water flow or pressure switch, heat detector, kitchen hood 

suppression system, gaseous suppression system, or smoke detector shall cause the following 

operations to occur: 

1. Operate the emergency voice communication system. For sprinkler protected buildings, flash 

strobes continuously only in the zone of alarm. For buildings without sprinkler protection 

throughout, flash strobes continuously only on the floor of alarm. 

2. Continuously sound a temporal pattern general alarm and flash all strobes in the building in 

alarm until reset at the local fire alarm control unit in Building. 

3. Release only the magnetic door holders on the floor from which alarm was initiated after the 

alert signal. 

4. Transmit a separate alarm signal, via the main fire alarm control unit to the fire department. 

5. Unlock the electrically locked exit doors within the zone of alarm. 

B. Heat detectors in elevator machine rooms shall, in addition to the above functions, disconnect all 

power to all elevators served by that machine room after a time delay. The time delay shall be 

programmed within the fire alarm system programming and be equal to the time it takes for the 

car to travel from the highest to the lowest level, plus 10 seconds. 

C. Smoke detectors in the primary elevator lobbies shall, in addition to the above functions, return all 

elevators in the bank to the secondary floor. 

D. Smoke detectors in the remaining elevator lobbies, elevator machine room, or top of hoistway 

shall, in addition to the above functions, return all elevators in the bank to the primary floor. 
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E. Operation of a smoke detector at a corridor door used for automatic closing shall also release 

only the magnetic door holders on that floor.  Operation of a smoke detector at a shutter used for 

automatic closing shall also release only the shutters on that floor. 

F. Operation of duct smoke detectors shall cause a system supervisory condition and shut down the 

ventilation system and close the associated smoke dampers as appropriate. 

H. Alarm verification shall not be used for smoke detectors installed for the purpose of early warning. 

3.3 TESTS 

A. Provide the service of a NICET level III, competent, factory-trained engineer or technician 

authorized by the manufacturer of the fire alarm equipment to technically supervise and 

participate during all of the adjustments and tests for the system. Make all adjustments and tests 

in the presence of the COR. 

B. When the systems have been completed and prior to the scheduling of the final inspection, 

furnish testing equipment and perform the following tests in the presence of the COR. When any 

defects are detected, make repairs or install replacement components, and repeat the tests until 

such time that the complete fire alarm systems meets all contract requirements. After the system 

has passed the initial test and been approved by the COR, the contractor may request a final 

inspection. 

1. Before energizing the cables and wires, check for correct connections and test for short 

circuits, ground faults, continuity, and insulation. 

2. Test the insulation on all installed cable and wiring by standard methods as recommended by 

the equipment manufacturer.  

3. Run water through all flow switches. Check time delay on water flow switches. Submit a 

report listing all water flow switch operations and their retard time in seconds. 

4. Open each alarm initiating and notification circuit to see if trouble signal actuates. 

5. Ground each alarm initiation and notification circuit and verify response of trouble signals. 

3.4 FINAL INSPECTION AND ACCEPTANCE 

A. Prior to final acceptance a minimum 30 day "burn-in" period shall be provided. The purpose shall 

be to allow equipment to stabilize and potential installation and software problems and equipment 

malfunctions to be identified and corrected. During this diagnostic period, all system operations 

and malfunctions shall be recorded. Final acceptance will be made upon successful completion of 

the "burn-in" period and where the last 14 days is without a system or equipment malfunction. 

B. At the final inspection a factory trained representative of the manufacturer of the major equipment 

shall repeat the tests in Article 3.3 TESTS and those required by NFPA 72. In addition the 

representative shall demonstrate that the systems function properly in every respect. The 

demonstration shall be made in the presence of a VA representative. 

 

 - - END - -  


