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SECTION 16010
BASIC ELECTRICAL REQUIREMENTS
PART 1 - GENERAL
A.SECTION INCLUDES
1.

Basic Electrical Requirements specifically applicable to Division 16 Sections, in addition
to Division 1 - General Requirements.

B. WORK SEQUENCE
1.

Install work to accommodate Owner's occupancy requirements. During the construction
period coordinate electrical schedule and operations with the Owner.

C. ALTERNATES
1.

Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner's
option. Accepted Alternates will be identified in Owner-Contractor Agreement.

2.

Coordinate related work and modify surrounding work as required.

D.REFERENCES
1.

ANSI/NFPA 70 - National Electrical Code.

E. SUBMITTALS
1.

Submittal shall submitted electronically in PDF format for review as directed.

2.

Submit shop drawings and product data grouped to include complete submittals of related
systems, products, and accessories in a single submittal.

3.

Mark dimensions and values in units to match those specified.

F. REGULATORY REQUIREMENTS
1.

Conform to applicable building, state and local codes.

2.

Electrical: Conform to NFPA 70.

3.

Obtain and pay for all permits, and request inspections from authority having jurisdiction.
Pay all utility fees.
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G.PROJECT/SITE CONDITIONS
1.

Install Work in locations shown on Drawings, unless prevented by Project conditions.

PART 2 - PRODUCTS
A.Not Used
PART 3 - EXECUTION
A.

Not Used

END OF SECTION
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SECTION 16111
CONDUIT
PART 1 - GENERAL
A.WORK INCLUDED
1.

Rigid metal conduit and fittings.

2.

Electrical metallic tubing and fittings.

3.

Flexible metal conduit and fittings.

4.

Liquidtight flexible metal conduit and fittings.

5.

Non-metallic conduit and fittings.

B. RELATED WORK
1.

Trenching: Excavation and backfill for conduit and utilities on site.

2.

Section 16121 - Building Wire and Cable (600 Volts and Below).

3.

Section 16130 - Boxes.

4.

Section 16170 - Grounding and Bonding.

5.

Section 16190 - Supporting Devices.

C. REFERENCES
1.

2.

3.

American National Standards Institute (ANSI).
a.

C80.1 - Rigid Steel Conduit, Zinc-Coated.

b.

ANSI C80.3 - Electrical Metallic Tubing, Zinc-Coated.

American National Standards Institute/National Electrical Manufacturers Associate.
a.

ANSI/NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies.

b.

ANSI/NEMA - ANSI C1/NFPA70 - National Electrical Code.

Federal Specifications (FS):
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4.

1.
2.

W-C-582(1)
W-C-586B(1)

Conduit, Raceway, Metal, and Fittings: Surface
Conduit Outlet Boxes, Bodies, and Entrance Caps, Electrical:
Cast Metal for Shore Use

3.

W-C-1094A

Conduit and Conduit Fittings Plastic, Rigid

4.

W-F-406B

Fittings for Cable, Power, Electrical and Conduit, Metal,
Flexible

5.

W-F-408C(1)

6.

W-J-800D

7.

FF-S-760A(2)

Strap, Retaining (Metal for Conduit, Pipe and Cable)

8.

FF-S-325

Shield, Expansion, Nail, Expansion; and Nail, Drive

9.

INT AMD 3

Fittings for Conduit, Metal, Rigid (Thick-wall and Thin-wall
(EMT) Type)
Junction Box; Extension Junction Box; Cover Junction
Box Steel, Cadmium, or Zinc-coated

Screw (Devices, Anchoring, Masonry)

10. WW-C-563A

Conduit, Metal, Rigid: Electrical, Thin-wall, Steel Type
(Electrical Metallic Tubing); Straight Lengths,
Elbows and Bends

11. WW-C-566C

Conduit, Metal, Flexible

12. WW-C-581E

Conduit, Metal, Rigid; and Couplings, Elbow and Nipple,
Electrical Conduit: Zinc-coated

National Electrical Manufacturers Association (NEMA):
a.

NEMA RN 1 - PVC Externally-Coated Galvanized Rigid Steel Conduit and
Electrical Metallic Tubing.

b.

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

PART 2 - PRODUCTS
A.RACEWAYS
1.

Conduit:
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B.

1.

General Construction: All metal conduit shall have a continuous zinc coating
throughout the entire interior and exterior surfaces of conduit regardless of
diameter.

2.

Rigid Galvanized Steel Conduit (RGS): Shall be hot-dipped galvanized mild steel,
manufactured to meet ANSI C80.1 and FS WW-C-581 specifications and UL-6.

3.

Flexible Metal Conduit and Fittings: Shall comply with FS-WW-C-566 and UL-1.

4.

Liquidtight Flexible Metal Conduit: Shall comply with FS-WW-C-566 and FS-W-F406 and UL-1, and shall be constructed of single strip, flexible, continuous,
interlocked and double wrapped steel, galvanized inside and outcoated with
liquidtight nonmetallic jacket consisting of flexible sunlight-resistant
polyvinylchloride.

5.

Rigid Nonmetallic: (PVC) Comply with NEMA TC-2, PVC, Schedule 40 or 80.

Tubing
1.

C.

Steel Electrical Metallic Tubing (EMT): Shall be mild steel, electrically welded,
galvanized, and manufactured to meet ANSI C80.3 and FS WW-C-563
specifications and UL 797.

Acceptable Manufacturers for Conduit and Tubing
a.

Allied Tube and Conduit

b.

Anaconda

c.

Carlon

d.

Certain-Teed Corp.

e.

Republic Steel

f.

Triangle PWC Inc.

g.

Youngstown Steel

B. FITTINGS
1.

RGS Fittings and Conduit Bodies:
a.

Comply with ANSI C80.4, ANSI/NEMA FB 1, Fed. Specification W-F-408,
threaded type.
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2.

b.

Locknuts; steel with sharp edges for digging into metal walls of an enclosure.

c.

Bushings; metallic insulating or insulated throat type with an insulating insert
molded or locked into the metallic body of the fitting. Bushings made entirely
of metal or nonmetallic material are not permitted.

d.

Couplings; conduit threaded or gland compression malleable iron type. Set screw or
indenter type not acceptable. IMC couplings may be integral, retractable type.

e.

Erickson-type and set-screw couplings may be used to complete a conduit run where
conduit is installed in concrete. Set screw fittings shall be approved for
concrete installation and be 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 not permitted.

f.

Sealing fittings for exposed or exterior conduit system, shall be of the threaded hub
cast Feraloy (iron) type. Sealing fittings used to prevent passage of water vapor
shall be of the continuous drain type. In concealed work, each fitting shall be
installed in a flush steel box with blank coverplate having the same finish as
that of other electrical plates in the room.

Electrical metallic tubing fittings:
a.

Federal Specification W-F-408, ANSI/NEMA FBI shall apply, except material shall
be malleable type with steel locknuts.

b.

Couplings and connectors shall be "concrete tight" or "raintight", couplings and
connectors for conduit sizes 2-inch and smaller shall be of the gland and ring
compression type. Connectors shall have insulated throats. Connectors for
conduit sizes 2-1/2 inch and larger shall be set screw type with two screws each.
Couplings for conduit sizes 2-1/2 inch and larger shall be set screw type with
four screws each. Set screws shall be case-hardened steel with hex head and
cup point to firmly seat in wall of conduit for positive ground.

c.

Set screw connectors and couplings may be used in dry locations.

d.
3.

Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are not
permitted.
Flexible Steel Conduit (Greenfield) Fittings and Conduit Bodies:

a.

Connectors; malleable iron, threadless, squeeze clamp type for nonjacketed conduit.

C. SEALING
1.

Fire Seal
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a.

Seal penetrations of fire-rated walls, floors or ceilings by raceways for compliance
with NEC 300-21. Fill void around raceway. Use heavy wall steel pipe
sleeves, anchored to building construction and finished plumb with wall, ceiling
or floor lines. Acceptable products:
1)
2)
3)
4)
5)

b.

Smoke and fire stop fittings may be used in lieu of sealant. Acceptable product:
1)

2.

Chase Technology - CTC, PR-855
Dow Corning - Silicone RTV foam 3-6548
Nelson - Flameseal
T&B - Flamesafe
3M - Fire Barrier

O-Z/Gedney, series CFS

Thermal Seal
a.

Seal penetrations of thermally insulated equipment or rooms to prevent heat transfer.
Exterior of raceway with fiberglass or other seal material compatible to
equipment or room and approved by Architect-Engineer. Interior of raceway
with duct sealing compound at entry to equipment or room.

D.CONDUIT SUPPORTS
1.

All parts and hardware shall be zinc-coated or have equivalent corrosion protection.

2.

Pipe Straps: Federal Specification FF-S-760, type 1, style A or B.

3.

Individual Conduit Hangers: Shall be designed for the purpose, and have pre-assembled
closure bolt and nut, and provisions for receiving hanger rod.

4.

Multiple conduit (trapeze) hangers shall not be less than 1-1/2 by 1-1/2 inch, 12 gage
steel, cold formed, lipped channels. Hanger rods shall be not less than 3/8-inch
diameter steel.

PART 3 - EXECUTION
A.CONDUIT SIZING, ARRANGEMENT, AND SUPPORT
1.

Interior conduits shall be 1/2" minimum size except for flexible metal conduit enclosing
tap conductors from the fixture terminal connection of flush and recessed light
fixtures to its outlet box (fixture tails) in accordance with NEC Article 410, which
shall be 3/8" minimum. Exterior conduits shall be 1" minimum size.

2.

Arrange conduit to maintain headroom and present a neat appearance.
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3.

Route exposed conduit and conduit above accessible ceilings parallel and perpendicular to
walls and adjacent piping.

4.

Maintain minimum 6 inch clearance between conduit and piping. Maintain 12 inch
clearance between conduit and heat sources such as flues, steam pipes, and heating
appliances.

5.

Arrange conduit supports to prevent distortion of alignment by wire pulling operations.
Fasten conduit using galvanized straps, clevis hangers, or bolted split stamped
galvanized hangers. Conduit shall not be supported from suspended ceiling as
support wires.

6.

Group conduit in parallel runs where practical and use conduit rack constructed of steel
channel with conduit straps or clamps. Provide space for 25 percent additional
conduit.

7.

Do not fasten conduit with wire or perforated pipe straps. Remove all wire used for
temporary conduit support during construction, before conductors are pulled.

8.

Support conduit at a maximum of 7 feet on center and within 12 inches of junction boxes
and conduit couplings.

B. CONDUIT INSTALLATION
1.

Route all conduit concealed within walls, above ceilings or below floors except in
unfinished spaces such as mechanical/electrical rooms.

2.

Cut conduit square using a saw or pipecutter; de-burr cut ends.

3.

Bring conduit to the shoulder of fittings and couplings and fasten securely.

4.

Use conduit hubs for fastening conduit to cast boxes, and for fastening conduit to sheet
metal boxes in damp or wet locations.

5.

Install no more than the equivalent of three 90-degree bends between boxes.
a.

Use conduit bodies to make sharp changes in direction, as around beams.

b.

Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger
than 2 inch size.

c.

Conduits shall not be bent with a pipe tee or vise.

d.

Field bends shall be made with an approved bender or hickey or hub-type conduit
fittings. Bends or offsets shall be made with standard conduit ells.
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6.

Avoid moisture traps where possible; where unavoidable, provide junction box with drain
fitting at conduit low point.

7.

Use suitable conduit caps to protect installed conduit against entrance of dirt and
moisture.

8.

Provide No. 12 AWG insulated conductor or suitable pull string in empty conduit, except
sleeves and nipples.

9.

Install UL listed expansion joints where conduit crosses building expansion or seismic
joints, any Rigid Galvanized Steel (RGS) conduit run exceeding 150 feet and any
Electrical Metallic Tubing (EMT) or Intermediate Metal Conduit (IMC) run
exceeding 75 feet in length.

10.

Route conduit through roof openings for piping and ductwork where possible; otherwise,
route through roof jack with pitch pocket. Coordinate with roofing contractor.

11.

Maximum Size Conduit in Slabs Above Grade: 3/4 inch. Do not route conduits to cross
each other in slabs above grade.

12.

Use PVC-coated rigid steel factory elbows for bends in plastic conduit runs longer than
200 feet.

13.

Wipe plastic conduit clean and dry before joining. Apply full even coat of cement to
entire area that will be inserted into fitting. Let joint cure for 20 minutes
minimum.

14.

Install separate raceway system for emergency circuits to meet the requirements of NEC,
Article 700. No other circuits shall be installed in the raceway for emergency
circuits.

15.

All raceway systems shall be thoroughly swabbed out with a dry swab to remove moisture
and debris and bars removed before conductors are drawn into place. All ends
of raceways shall be tightly plugged with tapered plugs or capped bushings until
the conductors are pulled to prevent water and debris from entering.

16.

All conduit and raceway systems must be installed complete before conductors are pulled
in.

17.

Install flexible conduit for motor connections and other electrical equipment connections
where subjected to movement and vibration per NEC Article 350. Length of
flexible conduit shall be a minimum of one foot up to 1-1/2 inch conduit. A
minimum of 3 inches of flexible conduit shall be added for every 1/2 inch
increase in conduit size.
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18.

Vertical branch circuit drops from the ceiling to equipment shall be rigid galvanized steel
(RGS) conduit if the run exceeds ten feet, if a connector must be used or if the
drop is subject to physical damage.

19.

All metallic conduits buried or otherwise in contact with the earth shall be painted one
heavy continuous coat of asphaltic after assembly of conduit and fittings.

20.

Conduits shall be secured to cabinets, junction boxes, pull boxes, and outlet boxes by
bonding type locknuts. Rigid and IMC conduit installations shall have a
locknut on the outside and locknut and bushing on the inside of the enclosure.

21.

Branch circuit conduits, and conduits feeding ceiling lighting shall not be supported by
the suspended ceiling or its supporting members, lighting fixtures, mechanical
piping, or air conditioning ducts.

22.

Horizontal runs shall be installed close to the ceiling or beams and secured with approved
conduit straps.

23.

Horizontal or vertical runs shall be supported at not over eight foot intervals.

C. CONDUIT INSTALLATION SCHEDULE
1.
2.

Underground Installations More than 10 Feet From Foundation Wall: Schedule 40 plastic
conduit.
Under Concrete Slab, or Underground Within 10 Feet of Foundation Wall: Rigid steel
conduit.

3.

In Slab Above Grade: Schedule 40 plastic conduit.

4.

Exposed Outdoor Locations: Rigid steel or Electrical metallic tubing.

5.

Wet Interior Locations: Rigid steel. Unless noted otherwise.

6.

Concealed Dry Interior Locations: Rigid steel conduit where subject to physical damage.
Electrical metallic tubing.

7.

Exposed Dry Interior Locations: Rigid steel conduit. Where subject to physical damage.
Electrical metallic tubing.

8.

Above 600 Volts Cable Use: Rigid steel conduit.
END OF SECTION
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SECTION 16123
BUILDING WIRE AND CABLE
PART 1 - GENERAL
A.SECTION INCLUDES
1.

Building wire and cable.

2.

Wiring connectors and connections.

B. RELATED SECTIONS
1.

Section 16111 - Conduit.

2.

Section 16130 - Boxes.

C. REFERENCES
1.

ANSI/NFPA 70 - National Electrical Code.

D.SUBMITTALS
1.

Not required.

E. REGULATORY REQUIREMENTS
1.

Conform to requirements of ANSI/NFPA 70.

2.

Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.

F. PROJECT CONDITIONS
1.

Verify that field measurements are as shown on Drawings.

2.

Conductor sizes are based on copper unless indicated as aluminum or "AL".

3.

Wire and cable routing shown on Drawings is approximate unless dimensioned. Route
wire and cable as required to meet Project Conditions.

4.

Where wire and cable routing is not shown, and destination only is indicated, determine
exact routing and lengths required.
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G.COORDINATION
1.

Coordinate Work under provisions of Section 01040.

2.

Determine required separation between cable and other work.

3.

Determine cable routing to avoid interference with other work.

PART 2 - PRODUCTS
A.BUILDING WIRE
1.

2.

Conductor: Copper.
a.

Insulation Voltage Rating:

600 volts.

b.

Insulation: ANSI/NFPA 70, Type THHN/THWN

Type NM Cable:
a.

Use for branch circuits serving 15 and 20 amp circuits in living units. All larger
branch circuits in the living units and all circuits outside of living units shall be
installed in conduit. Install type NM cable only where allowed by the authority
having jurisdiction.

PART 3 - EXECUTION
A.PREPARATION
1.

Completely and thoroughly swab raceway before installing wire.

B. WIRING METHODS
1.

Concealed Dry Interior Locations:
insulation, in raceway.

Use only building wire, Type THHN/THWN

2.

Use wiring methods indicated on Drawings.

C. INSTALLATION
1.

Install products in accordance with manufacturer’s instructions.

2.

Use solid conductor for branch circuits #10 AWG and smaller.
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3.

Use stranded conductors for control circuits.

4.

Use conductor not smaller than #12 AWG for power and lighting circuits.

5.

Use conductor not smaller than #14 AWG for control circuits.

6.

Use #10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.

7.

Pull all conductors into raceway at same time.

D.

Use suitable wire pulling lubricant for building wire where required.

E.

Protect exposed cable from damage.

F.

Neatly train and lace wiring inside boxes, equipment, and panelboards.

G.

Make splices, taps, and terminations to carry full ampacity of conductors with no
perceptible temperature rise.

H.

Use solderless pressure connectors with insulating covers for copper conductor splices and
taps, #8 AWG and larger.

I.

Use insulated spring wire connectors with plastic caps for copper conductor splices and
taps, #10 AWG and smaller.

3.1

FIELD QUALITY CONTROL

A.

Inspect wire for physical damage and proper connection.

B.

Verify continuity of each branch circuit conductor.

END OF SECTION
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SECTION 16130
BOXES
PART 1 - GENERAL
A.SECTION INCLUDES
1.

Wall and ceiling outlet boxes.

2.

Pull and junction boxes.

B. RELATED SECTIONS
1.

Section 16141 - Wiring Devices

C. REFERENCES
1.

ANSI/NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies.

2.

ANSI/NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports.

3.

ANSI/NFPA 70 - National Electrical Code.

4.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

D.PROJECT CONDITIONS
1.

Verify field measurements are as shown on Drawings.

2.

Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
Install at location required for box to serve intended purpose.

PART 2 - PRODUCTS
A.OUTLET BOXES
1.

Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized steel.
a. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment
supported; include 1/2 inch (13 mm) male fixture studs where required.

PART 3 - EXECUTION
A.INSTALLATION
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1.

Install electrical boxes as shown on Drawings, and as required for splices, taps, wire
pulling, equipment connections and compliance with regulatory requirements.

2.

Install electrical boxes to maintain headroom and to present neat mechanical appearance.

3.

Install pull boxes and junction boxes above accessible ceilings and in unfinished areas
only.

4.

Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches (150
mm) from ceiling access panel or from removable recessed luminaire.

5.

Install boxes to preserve fire resistance rating of partitions and other elements.

6.

Align adjacent wall-mounted outlet boxes for switches, thermostats, and similar devices
with each other.

7.

Use flush mounting outlet boxes in new walls of finished areas.

8.

Do not install flush mounting boxes back-to-back in walls; provide minimum 6 inch (150
mm) separation. Provide minimum 24 inches (600 mm) separation in acoustic rated
walls.

9.

Secure flush mounting box to interior wall and partition studs. Accurately position to
allow for surface finish thickness.

10.

Use stamped steel bridges to fasten flush mounting outlet box between studs.

11.

Install flush mounting box without damaging wall insulation or reducing its effectiveness.

12.

Do not fasten boxes to ceiling support wires.

13.

Support boxes independently of conduit.

14.

Use gang box where more than one device is mounted together. Do not use sectional box.

15.

Use gang box with plaster ring for single device outlets.

B. INTERFACE WITH OTHER PRODUCTS
1.

Coordinate installation of outlet box for products furnished under other sections of this
specification.

2.

Coordinate mounting heights and locations of outlets mounted above counters, benches
and backsplashes.

3.

Position outlet boxes to locate luminaires as shown on reflected ceiling plan.
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C. ADJUSTING
1.

Adjust flush-mounting outlets to make front flush with finished wall material.

2.

Install knockout closures in unused box openings.
END OF SECTION
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SECTION 16141
WIRING DEVICES
PART 1 - GENERAL
A.SECTION INCLUDES
1.

Switches

1.

Receptacles.

2.

Device plates and decorative box covers.

B. RELATED SECTIONS
1.

Section 16130 - Boxes.

C. REFERENCES
1.

NEMA WD 1 - General Purpose Wiring Devices.

2.

NEMA WD 6 - Wiring Device Configurations.

D.SUBMITTALS
1.

Product Data: Provide manufacturer's catalog information showing dimensions, colors,
and configurations.

2.

Manufacturer's Instructions:
a.

Indicate application conditions and limitations of use stipulated by product testing
agency specified under regulatory requirements.

b.

Include instructions for storage, handling, protection, examination, preparation,
operation and installation of product.

E. QUALIFICATIONS
1.

Manufacturer: Company specializing in manufacturing products specified in this Section
with minimum three years experience.

F. REGULATORY REQUIREMENTS
1.

Conform to requirements of ANSI/NFPA 70.
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2.

Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.

PART 2 - PRODUCTS
A.SWITCHES
1.

Lighting Switches:
Outside of dwelling units:
Hubbell “Pro” series, 20 amp, 120-277 volt AC, or equal by Slater, P&S or Leviton.
Inside dwelling units:
Commercial Specification Grade, Hubbell “CS” series,, 20 amp, 120-277 volt AC, or
equal by Slater, P&S or Leviton.

B. RECEPTACLES
1.

Single Convenience Receptacle (Disposal):
Hubbell No. HBL5261 or equal by Slater, P&S or Leviton.

2.

Duplex Convenience Receptacles:
Outside of dwelling units:
Heavy Duty Specification Grade, Hubbell “Pro” series or equal by Slater, P&S or Leviton.
Inside dwelling units:
Commercial Specification Grade, Hubbell “CR” series, (Tamper-Resistant in locations
required by the N.E.C.) or equal by Slater, P&S or Leviton.

3.

Duplex Ground Fault Circuit Interrupter (GFI):
Outside of dwelling units:
Commercial Specification Grade, Hubbell “GFRST” series or equal by Slater, P&S or
Leviton.
Inside dwelling units:
Commercial Specification Grade, Hubbell “GFTRST20” series, (Tamper-Resistant in
locations required by the N.E.C.) or equal by Slater, P&S or Leviton.
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4.

Range Receptacle:
Hubbell No. HBL9450A or equal by Slater, P&S or Leviton. Provide matching cordset
and install on each range.

5.

Dryer Receptacle:
Hubbell No. HBL9430A or equal by Slater, P&S or Leviton. Provide matching cordset
and install on each dryer.

6.

Substitutions: Under provisions of Section 01631.

C. DEVICE COVER PLATES
1.

Provide plastic device covers.

2.

Type sized to fit outlet box and device openings, by Hubbell, Slater, P&S or Leviton.

D.DEVICE AND DEVICE COVER PLATE COLOR
1.

Verify device and device cover plate color with Architect.

PART 3 - EXECUTION
A.EXAMINATION
1.

Verify conditions under provisions of the General Conditions.

2.

Verify outlet boxes are installed at proper height.

3.

Verify wall openings are neatly cut and will be completely covered by wall plates.

4.

Verify branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

B. PREPARATION
1.
2.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean debris from outlet boxes.

C. INSTALLATION
1.

Install products in accordance with manufacturer's instructions.
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2.

Install devices plumb and level.

3.

Install switches with OFF position down.

4.

Install receptacles with grounding pole on bottom.

5.

Connect wiring device grounding terminal to outlet box with bonding jumper and branch
circuit equipment grounding conductor.

6.

Install decorative plates on switch, receptacle, and blank outlets in finished areas.

7.

Connect wiring devices by wrapping conductor around screw terminal.

8.

Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas,
above accessible ceilings, and on surface mounted outlets.

D.INTERFACE WITH OTHER PRODUCTS
1.

Coordinate locations of outlet boxes provided under Section 16130 to obtain mounting
heights specified and indicated on Drawings.

E. FIELD QUALITY CONTROL
1.

Inspect each wiring device for defects.

2.

Operate each wall switch with circuit energized and verify proper operation.

3.

Verify that each receptacle device is energized.

4.

Test each receptacle device for proper polarity.

F. ADJUSTING
1.

Adjust devices and wall plates to be flush and level.
END OF SECTION
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SECTION 16190
SUPPORTING DEVICES
PART 1 - GENERAL
A.SECTION INCLUDES
1.

Conduit supports.

2.

Anchors and fasteners.

B. REFERENCES
1.

NECA - National Contractors Association.

2.

ANSI/NFPA 70 - National Electrical Code.

C. REGULATORY REQUIREMENTS
1.

Conform to requirements of ANSI/NFPA 70.

2.

Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.

PART 2 - PRODUCTS
A.PRODUCT REQUIREMENTS
1.

Materials and Finishes: Provide adequate corrosion resistance.

2.

Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads of
equipment and conduit. Consider weight of wire in conduit when selecting products.

3.

Anchors and Fasteners:
a. Concrete Structural Elements: Use expansion anchors.
b. Steel Structural Elements: Use spring steel clips
c. Concrete Surfaces: Use expansion anchors
d. Hollow Masonry, Plaster, and Gypsum Board Partitions: Use toggle bolts and
hollow wall fasteners.
e. Solid Masonry Walls: Use expansion anchors.
f. Sheet Metal: Use sheet metal screws.
g. Wood Elements: Use wood screws.

PART 3 - EXECUTION
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A.INSTALLATION
1.

Install products in accordance with manufacturer's instructions.

B.

Provide anchors, fasteners, and supports in accordance with NECA "Standard of
Installation".

C.

Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.

D.

Do not drill or cut structural members.
END OF SECTION
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SECTION 16195
ELECTRICAL IDENTIFICATION
PART 1 - GENERAL
A.SECTION INCLUDES
1.

Nameplates and labels.

2.

Wire and cable markers.

B. REFERENCES
1.

ANSI/NFPA 70 - National Electrical Code.

PART 2 - PRODUCTS
A.NAMEPLATES AND LABELS
1.

Nameplates: Engraved three-layer laminated plastic, white letters on black background.

2.

Locations:

3.

a.

Each electrical distribution and control equipment enclosure.

b.

Each new and existing panelboard as labeled on the floor plans.

Letter Size:
a.

Use 1/8 inch letters for identifying individual equipment and loads.

B. WIRE MARKERS
1.

Description:
Cloth Identification Labels: Each conductor at special system junction and device boxes.
Plastic Tape: Each phase, neutral and ground conductor for feeders:
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120/208 Volt, 3 Phase, 4 Wire System:
Phase A
Phase B
Phase C
Neutral
Equipment Ground

Black
Red
Blue
White
Green

PART 3 - EXECUTION
A.PREPARATION
1.

Degrease and clean surfaces to receive nameplates.

B. APPLICATION
1.

Install nameplate parallel to equipment lines.

2.

Secure nameplate to equipment front using adhesive.

3.

Secure nameplate to inside surface of door on panelboard that is recessed in finished
locations.
END OF SECTION
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SECTION 16441
DISCONNECT SWITCHES
PART 1 - GENERAL
A.SECTION INCLUDES
1.

Fusible switches.

2.

Nonfusible switches.

3.

Fuses.

B. REFERENCES
1.

NEMA KS 1 - Enclosed Switches.

2.

NFPA 70 - National Electrical Code.

3.

UL 198C - High-Interrupting Capacity Fuses; Current Limiting Type.

4.

UL 198E - Class R Fuses.

C. SUBMITTALS
1.

Submit under provisions.

2.

Product Data: Provide switch ratings and enclosure dimensions.

3.

Manufacturer's Instructions: Indicate application conditions and limitations of use
stipulated by Product testing agency specified under Regulatory Requirements.
Include instructions for storage, handling, protection, examination, preparation,
installation, and starting of Product.

D.QUALITY ASSURANCE
1.

Perform Work in accordance with NECA Standard of Installation.

2.

Maintain one copy each document on site.

E. REGULATORY REQUIREMENTS
1.

Conform to requirements of NFPA 70.

2.

Furnish products listed and classified by UL as suitable for purpose specified and shown.
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F. EXTRA MATERIALS
1.

Provide three of each size and type fuse installed.

PART 2 - PRODUCTS
A.MANUFACTURERS
1.

Square D

2.

General Electric

3.

Siemens/ITE

4.

Substitutions: Instruction to Bidders.

B. DISCONNECT SWITCHES
1.

Fusible Switch Assemblies: NEMA KS 1, Type GD (General Duty) load interrupter
enclosed knife switch with externally operable handle interlocked to prevent opening
front cover with switch in ON position. Handle lockable in OFF position. Fuse
clips: Designed to accommodate Class R fuses.

2.

Nonfusible Switch Assemblies: NEMA KS 1, Type GD (General Duty) load interrupter
enclosed knife switch with externally operable handle interlocked to prevent opening
front cover with switch in ON position. Handle lockable in OFF position.

3.

Enclosures: NEMA KS 1.
a. Interior Dry Locations: Type 1.
b. Exterior Locations: Type 3R.

C. FUSES
1.

Manufacturers:
a. Bussman
b. Gould Shawmut

2.

Description: Dual element, current limiting, time delay, one-time fuse, FRN (250 volt),
FRS (600 volt), RK 5.

3.

Interrupting Rating: 200,000 rms amperes.

PART 3 EXECUTION
A.INSTALLATION
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1.

Install disconnect switches where indicated.

2.

Install fuses in fusible disconnect switches.

3.

Provide adhesive label on inside door of each switch indicating UL fuse class and size for
replacement.
END OF SECTION
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SECTION 16470
PANELBOARDS
PART 1 - GENERAL
A.SECTION INCLUDES
1.

Branch circuit panelboards.

B. RELATED WORK
1.

Section 16190 - Supporting Devices.

2.

Section 16195 - Electrical Identification: Engraved nameplates.

C. REFERENCES
1.

NECA (National Electrical Contractors Association) "Standard of Installation."

2.

NEMA AB 1 - Molded Case Circuit Breakers.

3.

NEMA PB 1 - Panelboards.

4.

NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of
Panelboards Rated 600 Volts or Less.

5.

NFPA 70 - National Electrical Code.

D.SUBMITTALS
1.

Submit under provisions of Section 01300.

2.

Shop Drawings: Indicate outline and support point dimensions, voltage, main bus
ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch
arrangement and sizes.

3.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of
use stipulated by Product testing agency. Include instructions for storage, handling,
protection, examination, preparation, installation, and starting of Product.

E. OPERATION AND MAINTENANCE DATA
1.

Submit under provisions of Section 01700.

2.

Maintenance Data:

Include spare parts data listing; source and current prices of
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replacement parts and supplies; and recommended maintenance procedures and intervals.
F. QUALITY ASSURANCE
1.

Perform Work in accordance with NECA Standard of Installation.

2.

Maintain one copy of each document on site.

G.REGULATORY REQUIREMENTS
1.

Conform to requirements of NFPA 70.

2.

Furnish products listed and classified by UL as suitable for purpose specified and
indicated.

H.FIELD MEASUREMENTS
1.

Verify that field measurements are coordinated with equipment size.

I. MAINTENANCE MATERIALS
1.

Provide maintenance materials under provisions of Section 01700.

2.

Provide two of each panelboard key.

PART 2 - PRODUCTS
A.MANUFACTURERS
1.

General Electric

2.

Siemens

3.

Square D

B.

LOAD CENTERS (Unit Panels)
1.

Load Centers: Circuit breaker load center, with bus ratings as indicated.

2.

Minimum integrated short circuit rating: 10,000 amperes rms symmetrical.

3.

Molded Case Circuit Breakers: NEMA AB 1, plug-on type thermal magnetic trip circuit
breakers, with common trip handle for all poles. Provide circuit breakers UL listed as
Type SWD for lighting circuits. Provide UL Class A ground fault interrupter circuit
breakers where indicated. Do not use tandem circuit breakers.
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4.

Enclosure:

General Purpose.

5.

Box: Surface or Flush type with door and latch. Finish in manufacturer's standard gray
enamel.

6.

Provide accessories as indicated on schedule.

C. BRANCH CIRCUIT PANELBOARDS: (Panels “H1 & H2”)
1.

Lighting and Appliance Branch Circuit Panelboards: NEMA PB1, circuit breaker type.

2.

Panelboard Bus: Copper, ratings as indicated. Provide copper equipment ground bus and
isolated ground bus in each panelboard as indicated on the drawings.

3.

Minimum integrated short circuit rating: 10,000 amperes rms symmetrical for 240 volt
panelboards.

4.

Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit
breakers, with common trip handle for all poles. Provide circuit breakers UL listed as
Type SWD for lighting circuits. Do not use tandem circuit breakers.

5.

Enclosure:

6.

Cabinet box: 5 3/4" inches deep; width: 22 inches.

7.

Cabinet Front: Flush or Surface as indicated with and flush lock all keyed alike. Finish in
manufacturer's standard gray enamel.

8.

Provide accessories as indicated on schedule.

NEMA Type 1 or 3R as indicated on Panel Schedule.

PART 3 - EXECUTION
A.INSTALLATION
1.

Install panelboards in accordance with NEMA PB 1.1.

2.

Install panelboards plumb. Install recessed panelboards flush with wall finishes. Provide
supports in accordance with Section 16190.

3.

Height: 6 ft (2 M) to top of panelboard; install panelboards taller than 6 ft (2 M) with
bottom no more than 4 inches (10 cm) above floor.

4.

Provide filler plates for unused spaces in panelboards.

5.

Provide typed circuit directory for each branch circuit panelboard. Revise directory to
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reflect circuiting changes required to balance phase loads.
6.

Provide engraved plastic micarta nameplates.

B. FIELD QUALITY CONTROL
1.

Field inspection and] testing will be performed under provisions of Section 01400.

2.

Measure steady state load currents at each panelboard feeder; rearrange circuits in the
panelboard to balance the phase loads to within 20 percent of each other. Maintain proper
phasing for multi-wire branch circuits.

3.

Visual and Mechanical Inspection: Inspect for physical damage, proper alignment,
anchorage, and grounding. Check proper installation and tightness of connections for
circuit breakers and lugs.
END OF SECTION
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SECTION 16721
FIRE ALARM SYSTEM
PART 1 - GENERAL
1.1.

DESCRIPTION:

A.

This section of the specification includes the furnishing, installation, connection and
testing of the microprocessor controlled, intelligent reporting fire alarm equipment
required to form a complete, operative, coordinated system. It shall include, but not be
limited to, alarm initiating devices, alarm notification appliances, Fire Alarm Control
Panel (FACP), auxiliary control devices, annunciators, and wiring as shown on the
drawings and specified herein.

B.

The FACP and peripheral devices shall be manufactured 100% by a single U.S.
manufacturer (or division thereof).

C.

Underwriters Laboratories Inc. (UL) - USA:
No. 38 Manually Actuated Signaling Boxes
No. 50 Cabinets and Boxes
No. 864 Control Units for Fire Protective Signaling Systems
No. 268 Smoke Detectors for Fire Protective Signaling Systems
No. 268A Smoke Detectors for Duct Applications
No. 346 Waterflow Indicators for Fire Protective Signaling Systems
No. 464 Audible Signaling Appliances
No. 521 Heat Detectors for Fire Protective Signaling Systems
No. 1971 Visual Notification Appliances

1.2.

SCOPE:

A.

An intelligent, microprocessor-controlled, fire alarm detection system shall be installed in
accordance to the project specifications and drawings.

B.

Each Signaling Line Circuit (SLC) and Notification Appliance Circuit (NAC): Limited
to only 80 percent of its total capacity during initial installation.

C.

Control Panel shall be expandable from 1 to 2 SLC loops as necessary to accommodate
future expansion using add-on modules.

D.

Basic Performance:
1.
Signaling Line Circuits (SLC) Serving Addressable Devices: Class B.
2.
Initiation Device Circuits (IDC) Serving Non-addressable Devices Connected to
Addressable Monitor Modules: Wired Class B.
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3.
4.
5.
6.

7.
8.
9.

E.

Basic System Functional Operation: When fire alarm condition is detected and reported
by one of the system alarm initiating devices, the following functions shall immediately
occur:
1.
System Alarm LEDs: Flash.
2.
Local Piezo-Electric Signal in Control Panel: Sound at a pulse rate.
3.
4.3 inch Color Touchscreen Display: Indicate all information associated with fire
alarm condition, including type of alarm point and its location within protected
premises.
4.
Historical Log: Record information associated with fire alarm control panel
condition, along with time and date of occurrence. History Log shall have a
capacity for recording up to 4,100 events.
5.
System output programs assigned via control-by-event equations to be activated
by particular point in alarm shall be executed, and the associated system outputs
(alarm notification appliances and/or relays) shall be activated.
a. Close Fire Doors
b. Shot down air handlers as required by code
c. Notify the Central Station or Municipal Tie.
6.
7.

F.

Notification Appliance Circuits (NAC) Serving Strobes and Horns: Wired Class
B.
Alarm Signals Arriving at Control Panel: Not lost following primary power
failure until alarm signal is processed and recorded.
Network Node Communications:
a. System shall have the capability of networking with other Control Panels
on single pair of copper wires or fiber optic cables.
Signaling Line Circuits (SLC):
a. SLC modules shall operate in peer-to-peer fashion with all SLC modules
in the Control Panel.
b. On loss of an SLC module, each remaining panel shall continue to
communicate with remainder of system, including all SLC and control
functions
NAC Circuits: Arranged such that there is a minimum of 1 audible device per fire
alarm zone.
Notification Appliance Circuits (NAC), and Control Equipment: Arranged such
that loss of any 1 NAC circuit will not cause loss of any other NAC circuit in
system.
NAC Circuits:
a. Electrically supervised for open and short circuit conditions.
b. If short circuit exists on NAC circuit, it shall not be possible to activate
that circuit.

Strobes flash synchronized continuously until system is reset.
Audible devices sound continuous Temporal pattern until system is reset or
silenced.

Fire Alarm System Functionality:
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1.
2.

3.
4.
5.
6.
7.
8.
9.
10.

1.3.

Provide complete, electrically supervised distributed, Style 7 networked
analog/addressable fire alarm and control system, with analog addressable
initiating devices.
Fire Alarm System:
a. Incorporate S3 Series multiprocessor-based control panel SLP
motherboard with 4.3 inch color touchscreen annunciator (SLP) and up to
2 loop modules (SLC-PM or SLC95-PM).
Each SLC-PM SLC module: Incorporate 1 Signaling Line Circuits (SLC), with
capacity to support up to 159 analog addressable detectors and 159 addressable
modules per SLC.
Each SLC95-PM SLC module: Incorporate 1 Signaling Line Circuits (SLC), with
capacity to support up to 126 analog addressable detectors and addressable
modules per SLC.
Control Panel shall incorporate Boolean control-by-event programming, including
as a minimum AND, OR, NOT, XOR and Timer functions.
Control Panel shall have the capability to accept firmware upgrades via
connection with laptop computer, without requirement of replacing microchips.
Control Panel shall have the capability of having an optional DACT (digital alarm
communicator transmitter) that can report to single central station monitoring
account.
Control Panel shall have the capability of storing its entire program, and allow
installer to activate only devices that are installed during construction, without
further downloading of system.
Password Protection: Each system shall be provided with 4 levels of password
protection with up to 16 passwords using 6 digits.
Control panel shall have an Ethernet port (RJ-45) located on the main control
board, which can be used for uploading and downloading programs from a laptop
or desktop computer. The Ethernet port can also be used for interface to a Graphic
Control System when such a system is specified.

SUBMITTALS

A.

Comply with Section 01330 (01 33 00) – Submittal Procedures.

B.

Include sufficient information, clearly presented, to determine compliance with the
specifications and the Drawings.

C.

Equipment Submittals:
1.
Cover Page: Indicate the following:
a. Project name and address.
b. Engineered systems distributor’s name and other contact information.
c. Installing contractor’s name and other contact information.
d. Date of equipment submittals. Indicate on revised submittals the original
submittal date and revised submittal date.
2.
Table of Contents: Lists each section of equipment submittal.
3.
Scope of Work Narrative: Detail indented scope of work.
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4.

5.

6.
7.

D.

Sequence of Operations: Use matrix or written text format, detailing activation of
each type of device and associated resulting activation of the following:
a. Control panel.
b. Annunciator panels.
c. Notification appliances.
d. Building fire safety functions, including elevator recall, elevator power
shutdown, door lock release, door holder release, HVAC unit shutdown,
smoke evacuation system activation, and stair pressurization fan
activation.
Bill of Material: Indicate for each component of system the following:
a. Quantity.
b. Model number.
c. Description.
SLC Circuit Schedule: Detail address and associated description of each
addressable device. Clearly provide information that indicates number of both
active and spare addresses.
Battery Calculations: Show load of each of, and total of, components of system
along with standby and alarm times that calculations are based on. Show
calculated spare capacity and size of intended battery.

Shop Drawings:
1.
Cover Page: Indicate the following:
a. Project name and address.
b. Engineered systems distributor’s name and other contact information.
c. Installing contractor’s name and other contact information.
d. Date of equipment submittals. Indicate on revised submittals the original
submittal date and revised submittal date.
2.
Floor Plans:
a. Provide separate floor plan for each floor.
b. If a floor plan must be split using match lines to fit on the page, provide
match lines and match line references that refer to sheet number that
shows area on opposite side of match line.
c. Prepare using AutoCAD.
d. Prepare to scale 1/8 inch = 1’-0”, unless otherwise required by the
Architect or Engineer.
e. Show equipment and device locations.
f. Show wiring information in point-to-point format.
g. Show conduit routing, if required by the AHJ.
3.
Title Block: Provide on each sheet and include, at a minimum, the following:
a. Project name.
b. Project address.
c. Sheet name.
d. Sheet number.
e. Scale of drawing.
f. Date of drawing.
g. Revision dates, if applicable.
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4.
5.

Control Panel: Provide sheet that details exterior and interior views of control
panel and clearly shows associated wiring information.
Annunciator Panels: Provide sheet that details exterior and interior views of
annunciator panels and clearly shows associated wiring information.

E.

Certification: Submit with equipment submittals and shop drawings, letter of
certification from major equipment manufacturer, indicating proposed engineered system
distributor is an authorized representative of major equipment manufacturer.

F.

Project Record Drawings:
1.
Submit complete project record drawings within 14 calendar days after
acceptance test.
2.
Project record drawings shall be similar to shop drawings, but revised to reflect
changes made during construction.

G.

Operation and Maintenance Manuals:
1.
Submit complete operation and maintenance manuals within 14 calendar days
after acceptance test.
2.
Operation and maintenance manuals shall be similar to equipment submittals, but
revised to reflect changes made during construction.
3.
Include factory’s standard installation and operating instructions.

1.4.

GUARANTY:
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 at least one (1) year from the date of
acceptance. The full cost of maintenance, labor and materials required to correct any
defect during this one year period shall be included in the submittal bid.

1.5.

APPLICABLE STANDARDS AND SPECIFICATIONS:
The specifications and standards listed below form a part of this specification. The
system shall fully comply with the latest issue of these standards, if applicable.

A.

National Fire Protection Association (NFPA) - USA:
No. 13 Sprinkler Systems
No. 70 National Electric Code (NEC)
No. 72 National Fire Alarm Code
No. 101 Life Safety Code

B.

The system and its components shall be Underwriters Laboratories, Inc. listed under the
appropriate UL testing standard as listed herein for fire alarm applications and the
installation shall be in compliance with the UL listing.

C.

Local and State Building Codes.
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D.
1.6.
A.

All requirements of the Authority Having Jurisdiction (AHJ).
APPROVALS:
The system shall have proper listing and/or approval from the following nationally
recognized agencies:
UL
Underwriters Laboratories Inc

PART 2.0
2.1

PRODUCTS

MANUFACTURER

A.

Gamewell-FCI, Honeywell Fire Systems, 12 Clintonville Road, Northford, Connecticut
06472. Phone (203) 484-7161. Fax (203) 484-7118. Website: www.gamewell-fci.com.

B.

References to manufacturer's model numbers and other information is intended to
establish minimum standards of performance, function, and quality. Equivalent
equipment from Gamewell may be substituted for the specified equipment, as long as
minimum standards are met. No other manufacturers, other than Gamewell-FCI, FCI,
and Gamewell will be considered for use on this project.

2.2
A.
2.3

FIRE ALARM SYSTEM
Fire Alarm System: Gamewell-FCI S3 Series Small Addressable Fire Alarm System.
CONTROL PANEL HARDWARE

A.

Intelligent Small Addressable Panel (SLP): Supply user interface, including 4.3 inch
touch-screen display. Control Panel shall consist of the following units and components:
1.
System Cabinet (SLP-BB) or Cabinet with associated inner door (S3BBBB/S3BB-RB).
2.
Power Supply Module (FLPS-7) with batteries.
3.
SLP Motherboard (SLP-MB).
4.
4.3 inch color touch screen display (LCD-SLP).
5.
SLC Modules (SLC-PM or SLC95-PM) up to 2 per control panel.
6.
Optional DACT (DACT-E3).
7.
Optional Auxiliary Switch Module (ASM-16).

B.

System Cabinet:
1.
Surface or semi-flush mounted with texture finish.
2.
Consist of back box and black door (SLP-BB) or back box, inner door, black or
red outer door (S3BB-BB/S3BB-RB)
3.
Houses 1 FLPS-7 Power Supply Module, 1 SLP-MB assemblies, 1 or 2 SLCPM/SLC95-PM SLC modules and other optional modules as specified.
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4.
5.

Construction: Display-front steel construction with lockout (SLP-BB) or Deadfront steel construction with inner door to conceal internal circuitry and wiring
(S3BB-BB/S3BB-RB).
Wiring: Terminated on removable terminal blocks to allow field servicing of
modules without disrupting system wiring.

C.

Power Supply Module (FLPS-7): Use latest technologies to provide power to the Control
Panel and incorporate the following features:
1.
Power-saving switching technology using no step-down transformers.
2.
7-amp continuous-rated output to supply up to all power necessary under normal
and emergency conditions.
3.
Integral battery charger with capacity to charge up to 55 amp-hour batteries while
under full load.

D.

Batteries:
1.

E.

Sufficient capacity to provide power for entire system upon loss of normal AC
power for a period of 24 hours with 15 minutes of alarm signaling at end of this
24-hour period, as required by NFPA 72, Local Systems.

4.3 inch Color Touch Screen Display Module (LCD-SLP):
1.
Color Touch Screen Display: RS-485 based textual annunciator with capability
of being mounted locally or remotely. Provides audible and visual annunciation
of all alarms and trouble signals. Provide dedicated LEDs for:
a. AC: Green.
b. Fire Alarm: Red.
c. Hazard: Blue.
d. Supervisory: Yellow.
e. Trouble: Yellow.
f. Silenced: Yellow.
2.
4.3 inch Color Touch Screen Display: Provide status of all analog/addressable
sensors, monitor and control modules. Display shall be liquid crystal type (LCD),
clearly visible in dark and under all light conditions.
3.
Panel shall contain 3 functional keys:
a. Menu.
b. Fire Drill.
c. System Reset.
4.
Panel shall contain 5 custom programmable function buttons for:
a. Alarm Acknowledge.
b. Trouble Acknowledge.
c. System Silence.
d. Fan Reset.
e. Lamp Test.
c. Other functions like output bypass, device enable/disable, device on/off.
5.
Systems that do not have a minimum of 200 characters (4 lines of 40 characters) are
not acceptable.
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F.

Intelligent Small Addressable Panel (SLP): System shall be of multiprocessor design to
allow maximum flexibility of capabilities and operation. Shall be capable of mounting in
stand-alone enclosure as specified.
1.
Field Programmable: System shall be capable of being programmed by Field
Configuration Program (FCP), allowing programming to be downloaded via
portable computer.
2.
Ethernet Output: Ethernet port shall be provided to accept downloaded program
from portable computer, connect to FocalPoint Graphical Workstation, or provide
80-column readout of all alarms, troubles, location descriptions, time, and date.
Communication shall operate at 10/100 speeds.
3.
RS-232C Serial Output: Supervised RS-232C serial port shall be provided to
operate remote printers and/or video terminals, accept downloaded program from
portable computer, or provide 80-column readout of all alarms, troubles, location
descriptions, time, and date. Communication shall be standard ASCII code
operating from 1,200 to 115,200 baud rate.
4.
RS-485 Serial Output: Each SLP shall incorporate RS-485 bus via ribbon harness
for connection of modules inside same cabinet, and via 4-wire quick connector for
connection of modules up to 3,000 feet from cabinet. Each SLP’s RS-485 bus
shall support up to 16 ASM-16 auxiliary switch modules, 16 LCD-SLP main
annunciators, 6 LCD-E3 remote annunciators, and 5 LCD-7100 remote
annunciators.
5.
Peer-to-Peer Panel Configuration: All Intelligent Small Addressable Panels shall
incorporate own programming, log functions, Central Processor Unit, and controlby-event (CBE) programming. If any loop driver becomes disabled, each
remaining loop driver shall continue to communicate with remainder of network
and maintain normal operation.
6.
Control-by-Event (CBE) Program: SLP shall be capable of programming using
Boolean logic including AND, OR, NOT, XOR and TIMING functions to provide
complete programming flexibility.
7.
Alarm Verification: Smoke detector alarm verification shall be standard option
while allowing other devices such as manual stations and sprinkler flow to create
immediate alarm. This feature shall be selectable for smoke sensors that are
installed in environments prone to nuisance or unwanted alarms.
8.
Alarm Signals: All alarm signals shall be automatically latched or “locked in” at
control panel until operated device is returned to normal and control panel is
manually reset. When used for sprinkler flow, “SLNC” button may be bypassed,
if required by AHJ.
9.
Electrically Supervised:
a. Each SLC and NAC circuit shall be electrically supervised for opens,
shorts, and ground faults. Occurrence of fault shall activate system
trouble circuitry, but shall not interfere with proper operation of other
circuits.
b. Yellow “TROUBLE” LED shall light and system audible sounder shall
steadily sound when trouble is detected in system. Failure of power, open
or short circuits on SLC or NAC circuits, disarrangement in system
wiring, failure of microprocessor or any identification module, or system
ground faults shall activate this trouble circuit. Trouble signal shall be
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10.

11.

12.
13.

14.

15.

16.

acknowledged by operating “TRBL ACK” button. This shall silence
sounder. If subsequent trouble conditions occur, trouble circuitry shall
resound. During alarm, all trouble signals shall be suppressed with
exception of lighting yellow “TROUBLE” LED.
Drift Compensation – Analog Smoke Sensors: System software shall
automatically adjust each analog smoke sensor approximately once each week for
changes in sensitivity due to effects of component aging or environment,
including dust. Each sensor shall maintain its actual sensitivity under adverse
conditions to respond to alarm conditions while ignoring factors which generally
contribute to nuisance alarms. System trouble circuitry shall activate, display
units that requires maintenance.
Analog Smoke Sensor Test: System software shall automatically test each analog
smoke sensor a minimum of 3 times daily. Test shall be recognized functional
test of each photocell (analog photoelectric sensors) and ionization chamber
(analog ionization sensors) as required annually by NFPA 72. Failure of sensor
shall activate system trouble circuitry, display “Test Failed” indication, and
identify individual device that failed.
Off-Premises Connection:
Positive Alarm Sequence (PAS): The system control panel shall be capable of
setting any detector or sensor into Positive Alarm Sequence mode. Positive
Alarm Sequence will operate in the following manner. Any alarms received from
a device will activate an alarm at the control panel but will not execute any output
functions (e.g. turning on the strobes or fire horns). The operator has 30 seconds
to “acknowledge” the event or the system will activate a general alarm and sound
all the fire horn and strobes. If the operator does acknowledge the vent within
thirty (3) seconds, the panel will start a timer for 180 seconds (3 minutes) in
which time the operator must find the device in alarm and reset the device. If the
operator has not performed a reset within 180 seconds or a second device reports
an alarm, the system will immediately sound the general alarm.
Central Station Option: Fire alarm control panel shall provide Digital Alarm
Communicator Transmitter (DACT) for signaling to central station. DACT shall
contain “Dialer-Runaway” feature preventing unnecessary transmissions as result
of intermittent faults in system and shall be Carrier Access Code (CAC)
compliant, accepting up to 20-digit central station telephone numbers. Fire
department shall be consulted as to authorized central station companies serving
municipality. Fire alarm system shall transmit both alarm and trouble signals,
with alarm having priority over trouble signal. Contractor shall be responsible for
all installation charges and Owner will be responsible for line lease charges.
Redundant History Log: Each SLP shall contain full 4100 event history log
supporting local and network functions. If a main processor or network node is
lost the entire log shall be accessible at any other Loop Interface board. This shall
be demonstrated by removing power followed by extraction of history log from
any loop driver location
LEDs Indicator and Outputs: Each SLP Intelligent Small Addressable Panel shall
incorporate as a minimum the following diagnostic LED indicators:
a. Power: Green.
b. Alarm: Red.
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17.

18.

19.

20.

21.

22.

c. Supervisory: Yellow.
d. General Trouble: Yellow.
e. Ground Fault: Yellow.
f. Hazard: Blue.
g. Municipal: Yellow.
h. NAC1: Yellow.
i. NAC2: Yellow.
j. NAC3: Yellow.
k. NAC4: Yellow.
Auxiliary Power Outputs: Each SLP Intelligent Small Addressable Panel shall
provide the following supply outputs:
a. 24 VDC non-resettable, 1 amp. maximum, power limited.
b. 24 VDC resettable, 1 amp. maximum, power limited.
Microprocessor: Intelligent Small Addressable Panel shall incorporate 32-bit
RISC processor. Isolated “watchdog” circuit shall monitor microprocessor and
upon failure shall activate system trouble circuits on display. Microprocessor
shall access system program for all control-by-event (CBE) functions. System
program shall not be lost upon failure of both primary and secondary power.
Programming shall support Boolean logic including AND, OR, NOT, XOR,
TIME DELAY functions for maximum flexibility.
Auto Programming: System shall provide for all SLC devices on any SLC loop
to be pre-programmed into system. Upon activation of auto programming, only
devices that are present shall activate. This allows for system to be commissioned
in phases without need of additional downloads.
Environmental Drift Compensation: System shall provide for setting
Environmental Drift Compensation by device. When detector accumulates dust
in chamber and reaches unacceptable level but yet still below allowed limit,
control panel shall indicate maintenance alert warning. When detector
accumulates dust in chamber above allowed limit, control panel shall indicate
maintenance urgent warning.
NON-FIRE Alarm Module Reporting: Non-reporting type ID shall be available
for use for energy management or other non-fire situations. NON-FIRE point
operation shall not affect control panel operation nor shall it display message at
panel LDC. Activation of NON-FIRE point shall activate control by event logic,
but shall not cause indication on control panel.
1-Man Walk Test:
a. System shall provide both basic and advanced walk test for testing entire
fire alarm system. Basic walk test shall allow single operator to run
audible tests on panel. All logic equation automation shall be suspended
during test and while annunciators can be enabled for test, all shall default
to disabled state. During advanced walk test, field-supplied output point
programming shall react to input stimuli, such as CBE and logic
equations. When points are activated in advanced test mode, each
initiating event shall latch input. Advanced test shall be audible and shall
be used for pull station verification, magnet activated tests on input
devices, input and output device, and wiring operation/verification.
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b.

23.

24.

25.
26.
27.
28.

2.5
A.

Shall Automatically generate professionally formatted NFPA 72, NFPA 10,
or Joint Commission Reports such as (GW-eVance Inspection Manager) A
second technician will not be required at the fire panel during testing.
c.
Test feature is intended to provide for certain random spot testing of system
and is not intended to comply with requirements of testing fire alarm systems
in accordance with NFPA 72, as it is impossible to test all functions and
verify items such as annunciation with only 1 person.
Signaling Line Circuits: Each SLC-PM/SLC95-PM module shall provide
communication with analog/addressable (initiation/control) devices via 2
signaling line circuits. Each signaling line circuit shall be capable of being wired
Class B, Style 4 or Class A, Style 6. Circuits shall be capable of operating in
NFPA Style 7 configuration when equipped with isolator modules between each
module type device and isolator sensor bases. Unique 40-character identifier shall
be available for each device.
a.
SLC-PM shall communicate with a maximum of 159 analog sensors and
159 addressable monitor/control devices. Devices shall be of the Velociti
series with capability to poll 10 devices at a time with a maximum polling
time of 2 seconds when both SLCs are fully loaded.
b.
SLC95-PM shall communicate with a maximum of 126 analog sensors
and addressable monitor/control devices. Devices shall be of the Apollo
series with capability to poll 1 device at a time with a maximum polling
time of 3 seconds when both SLCs are fully loaded.
Notification Appliance Circuits: 4 Class B or 2 Class A independent NAC
circuits shall be provided on the SLP panel, polarized and rated at 2 amperes DC
per circuit, 4 amperes max from all circuits. Each NAC individually over-current
protected and supervised for opens, grounds, and short circuits. They shall be
capable of being wired Class B, Style Y or Class A, Style Z.
Alarm Dry Contacts: Provide alarm dry contacts (Form C) rated 2 amps at 30
VDC (resistive) and transfer whenever system alarm occurs.
Supervisory Dry Contacts: Provide supervisory dry contacts (Form C) rated 2
amps at 30 VDC (resistive) and transfer whenever system supervisory condition
occurs.
Trouble Dry Contacts: Provide trouble dry contacts (Form C) rated 2 amps at 30
VDC (resistive) and transfer whenever system trouble occurs.
Sounder Synchronization: The panel shall be capable of synchronizing the
sounders bases with the fire horns for improved clarity. Synchronization shall be
accomplished via the SLC loop.

SUPPLEMENTAL NOTIFICATION APPLIANCE CIRCUIT
A compatible, Listed, Supplemental Notification Appliance Circuit shall be provided
offering up to 6.0 amps of regulated 24-volt power and shall include the following
features:
1.
Integral Charger: Charge up to 18.0 amp-hour batteries and support 60-hour
standby.
2.
2 Input Triggers. Input trigger shall be Notification Appliance Circuit (from fire
alarm control panel) or relay.
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2.6

3.
4.

Surface-mount back box.
Ability to delay AC fail delay in accordance with applicable NFPA requirements.

5.
6.

Power limited circuitry in accordance with applicable UL standards.
Operates as sync follower or a sync generator.

SYSTEM PERIPHERALS – SYSTEM SENSOR

A.

SLC-PM Addressable Devices – General:
1.
Provide address-setting means using rotary-decimal switches.
2.
Use simple to install and maintain decade-type (numbered 0 to 15) address
switches by using standard screwdriver to rotate 2 dials on device to set address.
Devices which use binary address set via dipswitch packages, handheld device
programmer, or other special tools for setting device address shall not be
acceptable.
3.
Addressable Devices: Analog and addressable. Connect to fire alarm control
panel's Signaling Line Circuits.
4.
Addressable Detectors: Provide 2 status LEDs. Both LEDs shall flash under
normal conditions, indicating detector is operational and in regular
communication with control panel, and both LEDs shall be placed into steady
illumination by control panel, indicating alarm condition has been detected. If
required, flashing mode operation of detector LEDs can be programmed off via
fire control panel program.
5.
Fire Alarm Control Panel: Permit detector sensitivity adjustment through field
programming of system. Sensitivity can be automatically adjusted by panel on
time-of-day basis.
6.
Using software, detectors shall automatically compensate for dust accumulation
and other slow environmental changes that may affect their performance.
Detectors shall be listed by UL as meeting calibrated sensitivity test requirements
of NFPA 72, Chapter 7.
7.
Detectors shall be ceiling-mounted and shall include separate twist-lock base with
tamper-proof feature.
8.
Following bases and auxiliary functions shall be available:
a. Standard base with remote LED output.
b. Sounder base rated at 85 dBA minimum.
c. Intelligent Addressable Sounder base rated at 75 dBA minimum.
d. Form-C relay base rated 30 VDC, 2.0 A.
e. Isolator base.
9.
Detectors shall provide test means whereby they will simulate alarm condition
and report that condition to control panel. Such test shall be initiated at detector
itself by activating magnetic switch or initiated remotely on command from
control panel.
10.
Detectors shall store internal identifying type code that control panel shall use to
identify type of device (ION, PHOTO, THERMAL).

B.

Addressable Manual Stations (MS-7AF):
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1.
2.
3.
4.
5.

Manual Fire Alarm Stations: Non-code, non-break glass type, equipped with key
lock so they may be tested without operating handle.
Operated Station: Visually apparent, as operated, at a minimum distance of 100
feet (30.5 m) from front or side.
Stations shall be designed so after actual activation, they cannot be restored to
normal except by key reset.
Manual stations shall be constructed of Lexan with clearly visible operating
instructions provided on cover. The word FIRE shall appear on front of stations
in raised letters, 1.75 inches (44 mm) or larger.
Addressable manual stations shall, on command from control panel, send data to
panel representing state of manual switch and addressable communication module
status.

C.

Intelligent Thermal Detectors (ATD-RL2F): Intelligent addressable devices rated at 135
degrees F (58 degrees C) and have rate-of-rise element rated at 15 degrees F (9.4 degrees
C) per minute. Connect via 2 wires to fire alarm control panel signaling line circuit.

D.

Intelligent Photoelectric Smoke Detectors (ASD-PL2F): Use photoelectric (lightscattering) principal to measure smoke density and shall, on command from control
panel, send data to panel representing analog level of smoke density.

E.

Intelligent Duct Smoke Detector Base (DNR, DNRW):
1.
In-Duct Smoke Detector Housing: Use ASD-PL2F intelligent photoelectric
detector, ASD-PL2FR intelligent remote test photoelectric detector or ASD-IL2F
intelligent ionization detector, which provides continuous analog monitoring and
alarm verification from panel.
2.
When sufficient smoke is sensed, alarm signal is initiated, and appropriate action
taken to shut down or change over air handling systems to help prevent rapid
distribution of toxic smoke and fire gases throughout areas served by duct system.
3.
Duct Smoke Detectors Mounted Above Ceiling or Otherwise Obstructed from
Normal View: Provide with remote alarm indicator.
4.
Each Detector: Install in either supply side or return side duct in accordance with
local mechanical code.

F.

Addressable Dry Contact Monitor Modules (AMM-2F):
1.
Provide to connect 1 supervised IDC zone of conventional alarm initiating
devices (any N.O. dry contact device) to 1 of the fire alarm control panel SLCs.
2.
Mount in standard deep electrical box.
3.
IDC Zone: Suitable for Style B operation.

G.

Addressable Dry Contact Monitor Modules (AMM-4F):
1.
Provide to connect 1 supervised IDC zone of conventional alarm initiating
devices (any N.O. dry contact device) to 1 of the fire alarm control panel SLCs.
2.
Mount in 4-inch (102-mm) square, 2-1/8-inch (54-mm) deep electrical box.
3.
IDC Zone: Suitable for Style D or Style B operation.
4.
LEDs: Flash under normal conditions, indicating monitor module is operational
and in regular communication with control panel.
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H.

Addressable Dry Contact Monitor Modules (AMM-2IF):
1.
Provide to connect 1 supervised IDC zone of conventional alarm initiating
devices (any N.O. dry contact device) to 1 of the fire alarm control panel SLCs.
2.
Mount in 4-inch (101.6-mm) square, 2-1/8-inch (54-mm) deep electrical box.
3.
IDC Zones: Suitable for Style B operation.
4.
LEDs: Flash under normal conditions, indicating monitor module is operational
and in regular communication with control panel.

I.

Addressable Two Input and Two Output Modules (AMM-2RIF):
1.
Provide two isolated sets of Form-C contacts, which operate as a single pole
double throw switch. The module shall allow the control panel to switch these
contacts on command. Module shall have both normally open and normally
closed connections available for field wiring. Two input modules shall connect
two supervised initiating device circuit (IDC) or zone of conventional alarm
initiating devices (any normally open dry contact device) to the fire alarm control
panel signaling line circuit (SLC) Loop.
2.
Mount in 4-inch (101.6-mm) square, 2-1/8-inch (54-mm) deep electrical box.
3.
IDC Zones: Suitable for Style B operation.
4.
LEDs: Four LEDs that are controlled by the panel to indicate status of each input
and output. Coded signals, transmitted from the panel, can cause the LED to
blink, latch on, or latch off. Flash under normal conditions, indicating monitor
module is operational and in regular communication with control panel.

J.

Addressable Control Modules (AOM-2SF):
1.
Provide to supervise and control operation of 1 conventional NAC of compatible,
24-VDC powered, polarized audio/visual notification appliances or UL-listed
polarized relays for fan shutdown and other auxiliary control functions.
2.
Mount in standard 4-inch (101.6-mm) square, 2-1/8-inch (54-mm) deep electrical
box or to surface-mounted back box.
3.
Control Module NAC: Wire for Style Z or Style Y (Class A/B) with up to 1 amp
of inductive signal or 2 amps of resistive signal operation. Relay coil shall be
magnetically latched to reduce wiring connection requirements and to ensure 100
percent of all auxiliary relay or NACs shall be energized at same time on same
pair of wires.
4.
Audio/Visual Power: Provide by separate supervised power circuit from main
fire alarm control panel or from supervised, UL-listed remote power supply.

K.

Addressable Relay Modules (AOM-2RF):
1.
Provide two isolated sets of Form-C contacts, which operate as a double pole
double throw switch. The module shall allow the control panel to switch these
contacts on command. The module shall not provide supervision for the
notification appliance circuit (NAC). Module shall have both normally open and
normally closed connections available for field wiring.
2.
Available for HVAC control and other building functions. Relay shall have 2
Form C sets of contacts that operate in tandem and are rated for a minimum of 2.0
amps resistive or 1.0 amps inductive. Relay coil shall be magnetically latched to
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3.
4.

reduce wiring connection requirements and to ensure 100 percent of all auxiliary
relay or NACs shall be energized at same time on same pair of wires.
Mount in standard 4-inch (101.6-mm) square, 2-1/8-inch (54-mm) deep electrical
box or to surface-mounted back box.
LEDs: Flash under normal conditions, indicating monitor module is operational
and in regular communication with control panel.

L.

Sprinkler Waterflow Switches (provided and installed by the sprinkler contractor):
1.
Integral, mechanical, non-coded, non-accumulative retard type.
2.
Alarm transmission delay time conveniently adjustable from 0 to 60 seconds.
Initial settings shall be 30 to 45 seconds.
3.
Single manufacturer and series.
4.
Where possible, locate waterflow switches a minimum of 1 foot from fitting
which changes direction of flow and a minimum of 3 feet from valve.
5.
Waterflow switches shall be provided and connected under this section but
installed by the mechanical contractor.

M.

Sprinkler and Standpipe Valve Supervisory Switches (provided and installed by the
sprinkler contractor):
1.
Each sprinkler system water supply control valve riser, zone control valve, and
standpipe system riser control valve shall be equipped with supervisory switch.
Standpipe hose valves, test valves, and drain valves shall not be equipped with
supervisory switches.
2.
PIV (Post Indicator Valve) or Main Gate Valves: Equip with supervisory switch.
3.
Mount not to interfere with normal operation of valve and adjust to operate within
2 revolutions toward closed position of valve control, or when stem has moved no
more than one-fifth of distance from normal position.
4.
Contain in weatherproof aluminum housing, which shall provide 3/4-inch (19mm) conduit entrance and incorporate necessary facilities for attachment to
valves.
5.
Switch Housing Finish: Red baked enamel.
6.
Entire Installed Assembly: Tamper proof and arranged to cause switch operation
if housing cover is removed or if unit is removed from mounting.
7.
Valve supervisory switches shall be provided and connected under this section
and installed by mechanical contractor.

2.7
A.

SYSTEM PERIPHERALS – S3 SERIES
LCD Display Annunciator:
1.
Furnish and install as indicated on the Drawings a remote serial annunciator,
Model LCD-7100. Annunciator shall provide 80-character display, which shall
duplicate all information on basic system display, including any network nodes its
host panel is annunciating, with exception of menus. Contain the following
function keys:
a. Alarm Acknowledge.
b. Trouble Acknowledge.
c. Signal Silence.
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2.

3.
4.

d. System Reset/Lamp Test.
e. System Drill Test.
Key Lock: Enable switches only when placed in “ON” position, with exception
of Trouble Acknowledge, which is used to silence local trouble audible sounder.
Annunciator shall contain the following LEDs:
a. Alarm.
b. Supervisory.
c. System Trouble.
d. Power Fault.
e. System Silenced.
Mount on standard 3-gang surface or flush electrical box.
Each SLP: Accommodate up to 5 remote LCD-7100 annunciators which shall be
located up to 3,000 feet from control panel.

B.

Horns:
1.
Operate on 24 VDC or with field-selectable outputs.
2.
Have two selectable tone options of temporal 3 and non-temporal continuous
pattern.
3.
Have at least 2 audibility options

B.

Strobes:
1.
Compliance: ADA and UL 1971.
2.
Maximum Pulse Duration: 0.2 second.
3.
Strobe Intensity: UL 1971.
4.
Flash Rate: UL 1971.
5.
Strobe Candela Rating: Determine by positioning selector switch on back of
device.

C.

Horn/Strobes:
1.
Operate on 24 VDC
2.
Have two selectable tone options of temporal 3 and non-temporal continuous
pattern.
3.
Have at least 2 audibility options
4.
Maximum Pulse Duration: 0.2 second.
5.
Strobe Intensity: UL 1971.
6.
Flash Rate: UL 1971.
7.
Strobe Candela Rating: Determine by positioning selector switch on back of
device.
D. Door Holders:
1.
Door holders indicated on the drawings are furnished as part of the door hardware
package. Verify electrical requirements with hardware supplied and interface with
the fire alarm system for release upon general system alarm. Provide local power
wiring and connections as required for door holders to be controlled through fire
alarm actuated and supervised fire alarm system relay.

PART 3.0 - EXECUTION
3.1

EXAMINATION
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A.

3.2

Examine areas and surfaces to receive fire alarm system.
1.
Notify Architect of conditions that would adversely affect installation or
subsequent use.
2.
Do not begin installation until unacceptable conditions are corrected.
INSTALLATION

A.

Install fire alarm system in accordance with NFPA 72, NFPA 70, state and local codes,
manufacturer’s instructions, and as indicated on the Drawings.

B.

Conceal conduit, junction boxes, and conduit supports and hangers in finished areas.
Conceal or expose conduit, junction boxes, and conduit supports and hangers in
unfinished areas.

C.

Do not install smoke detectors before system programming and test period. If
construction is ongoing during this period, take measures to protect smoke detectors from
contamination and physical damage.

D.

Flush-mount fire detection and alarm system devices, control panels, and remote
annunciators in finished areas. Flush-mount or surface-mount fire detection and alarm
system devices, control panels, and remote annunciators in unfinished areas.

E.

Ensure manual stations are suitable for surface mounting or semi-flush mounting as
indicated on the Drawings. Install not less than 42 inches, not more than 48 inches,
above finished floor measured to operating handle.

3.3

FIELD QUALITY CONTROL

A.

Manufacturer’s Field Services: Provide service of competent, factory-trained technician
authorized by manufacturer to technically supervise and participate during pre-testing
and acceptance testing of system.

B.

Testing:
1.
Conduct complete visual inspection of control panel connections and test wiring
for short circuits, ground faults, continuity, and insulation before energizing
cables and wires.
2.
Close each sprinkler system control valve and verify proper supervisory alarm at
Control Panel.
3.
Verify activation of flow switches.
4.
Open initiating device circuits and verify that trouble signal actuates.
5.
Open signaling line circuits and verify that trouble signal actuates.
6.
Open and short notification appliance circuits and verify that trouble signal
actuates.
7.
Ground initiating device circuits and verify response of trouble signals.
8.
Ground signaling line circuits and verify response of trouble signals.
9.
Ground notification appliance circuits and verify response of trouble signals.
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10.
11.
12.

C.

3.4
A.
B.

4.0

Check installation, supervision, and operation of intelligent smoke detectors.
Introduce on system each of the alarm conditions that system is required to detect.
Verify proper receipt and proper processing of signal at Control Panel and correct
activation of control points.
Consult manufacturer’s manual to determine proper testing procedures when
system is equipped with optional features. This is intended to address such items
as verifying controls performed by individually addressed or grouped devices,
sensitivity monitoring, verification functionality, and similar.

Acceptance Testing:
1.
Before installation shall be considered completed and acceptable by AHJ, a
complete test using as a minimum, the following scenarios shall be performed and
witnessed by representative approved by Engineer. Monitoring company and/or
fire department shall be notified before final test in accordance with local
requirements.
2.
Contractor’s job foreman, in presence of representative of manufacturer,
representative of Owner, and fire department shall operate every installed device
to verify proper operation and correct annunciation at control panel.
3.
Open signaling line circuits and notification appliance circuits in at least 2
locations to verify presence of supervision.
4.
When testing has been completed to satisfaction of both Contractor’s job foreman
and representatives of manufacturer and Owner, a notarized letter co-signed by
each attesting to satisfactory completion of said testing shall be forwarded to
Owner and fire department.
5.
Leave fire alarm system in proper working order and, without additional expense
to Owner, replace defective materials and equipment provided within 1 year (365
days) from date of final acceptance by the owner.
DEMONSTRATION
Provide instruction as required for operating fire alarm system.
Provide hands-on demonstrations of operation of fire alarm system components and
functions.
APPROVED EQUALS
The following manufacturers are approved as equals to the above manufacturer provided
the products offered are equivalent to that specified in function, application and
installation:
Siemens
Notifier

END OF SECTION
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SECTION 16741
TELEPHONE AND CABLE TELEVISION WIRING SYSTEMS
PART 1 - GENERAL
A.

SECTION INCLUDES
1.

B.

Jacks and Cable
RELATED SECTIONS

1.

Section 16130 - Boxes

2.

Section 16190 - Supporting Devices

C.

QUALITY ASSURANCE
1.

Coordinate with Telephone Utility Company.
Coordinate with Cable Television Utility Company.

2.

Install work in accordance with Telephone and Cable Television Utility Company rules
and regulations.

PART 2 - PRODUCTS
A.

JACKS AND CABLING
1.

Telephone Jacks: Four Conductor, Modular. Provide mounting studs for wall height
outlets. Jack shall be mounted in plastic smooth device cover plate.

2.

Cable Television Jacks: RG6 “F” connector keystone. Jack shall be mounted in plastic
smooth device cover plate.

3.

Telephone Cable: CAT5e, Unshielded, 24 gauge, 4 twisted pairs, Tinned copper, PVC
insulated. Provide an individual cable run from each outlet to a location within the living
unit as directed by the serving utility company. Provide conductor color coding as
directed by the serving utility company. Label all individual cables as to location and
room. Provide CAT5e punch down block per serving utility company specs in each living
unit mechanical room.

4.

Provide a dedicated Telephone cable run from each living unit mechanical room to the
Telephone/CATV terminal board in the building sprinkler room. Label dedicated living
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unit cable with living unit apartment number.
5.

Cable Television Cable: RG6, Quad Shield, 18 gauge, solid bare copper, 95% copper
braid, PVC insulated. Provide an individual cable run from each outlet to a location
within the living unit mechanical room as directed by the serving utility company. Label
all individual cables as to location and room. Provide CATV splitters per serving utility
company specs in each living unit mechanical room.

6.

Provide a dedicated CATV cable run from each living unit mechanical room to the
Telephone/CATV terminal board in the building sprinkler room. Provide compression
fittings per utility company specifications. Label dedicated living unit cable with living
unit apartment number.

PART 3 - EXECUTION
A.

EXAMINATION
1.

Verify that surfaces are ready to receive work.

2.

Verify that field measurements are as shown on Drawings.

3.

Beginning of installation means installer accepts existing conditions.
END OF SECTION
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