SECTION 28 05 13
CONDUCTORS AND CABLES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the finishing, installati
and certification the conductors and cables require
functional for electronic safety and security (ESS)
1.2 RELATED WORK

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen

B. Section 07 84 00 - FIRESTOPPING. Requirements fo
application and use.

C. Section 28 05 26 - GROUNDING AND BONDING FOR ELE
SECURITY. Requirements for personnel safety and to
impedance path for possible ground fault currents.

D. Section 28 05 28.33 - CONDUITS AND BOXES FOR ELE
SAFETY. Requirements for infrastructure.

E. Section 28 08 00 - COMMISSIONING OF ELECTRONIC S
SYSTEMS. Requirements for commissioning.

1.3 DEFI NI TI ONS

A. BICSI: Building Industry Consulting Service Int

B. EMI: Electromagnetic interference.

C. IDC: Insulation displacement connector.

D. Ladder Cable Tray: A fabricated structure consi
longitudinal side rails connected by individual tra
(rungs).

E. Low Voltage: As defined in NFPA 70 for circuits
at less than 50 V or for remote-control and signali
circuits.

F. Open Cabling: Passing telecommunications cablin
(e.g., between the studs of a wall cavity).

G. RCDD: Registered Communications Distribution De

H. Solid-Bottom or Nonventilated Cable Tray: A fab
consisting of integral or separate longitudinal sid
without ventilation openings.

I. Trough or Ventilated Cable Tray: A fabricated s
integral or separate longitudinal rails and a botto
sufficient for the passage of air and using 75 perc
plan area of the surface to support cables.

J. UTP: Unshielded twisted pair.
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1.4 QUALITY ASSURANCE
A. See section 28 05 00, Paragraph 1.4.
1.5 SUBM TTALS

A. In accordance with Section 01 33 23, SHOP DRAWIN GS, 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 inspectio n, deliver to the
Resident Engineer/COTR four copies of the certifica tion that the
material is in accordance with the drawings and spe cifications and
diagrams for cable management system.

3. Shop Drawings: Cable tray layout, showing cable tray route to scale,
with relationship between the tray and adjacent str uctural,
electrical, and mechanical elements. Include the f ollowing:

a. Vertical and horizontal offsets and transitions.

b. Clearances for access above and to side of cable trays.

c. Vertical elevation of cable trays above the floo r or bottom of
ceiling structure.

d. Load calculations to show dead and live loads as not exceeding
manufacturer's rating for tray and its support elem ents.

e. System labeling schedules, including electronic copy of labeling
schedules that are part of the cable and asset iden tification
system of the software specified in Parts 2 and 3.

4. Wiring Diagrams. Show typical wiring schematics including the
following:

a. Workstation outlets, jacks, and jack assemblies.
b. Patch cords.
c. Patch panels.
5. Cable Administration Drawings: As specified in Part 3
"ldentification” Article.

6. Project planning documents as specified in Part 3.
7. Maintenance Data: For wire and cable to include in maintenance
manuals.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specifi cation to the extent
referenced. Publications are reference in the text by the basic

designation only.
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B. American Society of Testing Material (ASTM):
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Vinyl Chloride

(Power, Fixed

EC)

nd Cables

es and Cables

nding Equipment

ng Lugs for Use with
stems for Underground
for Use with Aluminum

erground Feeder and

uit

D2301-04................ Standard Specification for
Plastic Pressure Sensitive Electrical Insulating
Tape
C. Federal Specifications (Fed. Spec.):
A-A-59544-08............ Cable and Wire, Electrical
Installation)
D. National Fire Protection Association (NFPA):
70-11.ccieinien. National Electrical Code (N
E. Underwriters Laboratories, Inc. (UL):
44-05.....cceeeinnn Thermoset-Insulated Wires a
83-08.....ccccvveeenn. Thermoplastic-Insulated Wir
467-07..ccvvveeeeeennn. Electrical Grounding and Bo
486A-03................. Wire Connectors and Solderi
Copper Conductors
486C-04................. Splicing Wire Connectors
486D-05................. Insulated Wire Connector Sy
Use or in Damp or Wet Locations
486E-00................. Equipment Wiring Terminals
and/or Copper Conductors
493-07..ccvvvveeeeeennn. Thermoplastic-Insulated Und
Branch Circuit Cable
514B-04................. Fittings for Cable and Cond
1479-03......ccccnnee Fire Tests of Through-Penet

1.7 DELI VERY, STORAGE, AND HANDLI NG

A. Test cables upon receipt at Project site.
1. Test optical fiber cable to determine the contin
end to end. Use [optical-fiber flashlight] [or] [0
set] <Insert test>.
2. Test optical fiber cable on reels. Use an optic
reflectometer to verify the cable length and locate
splices, and connector; include the loss value of e
data and include the record in maintenance data.
3. Test each pair of UTP cable for open and short ¢
. 8 PRQIECT CONDI TI ONS
A. Environmental Limitations: Do not deliver or in
fiber, and coaxial cables and connecting materials
spaces is complete and dry, and temporary HVAC syst
maintaining ambient temperature and humidity condit
levels during the remainder of the construction per
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PART 2 - PRODUCTS
2.1 CGENERAL
A. General: All cabling locations shall be in con
in Division 28 unless a waiver is granted in writin
noted on the construction drawings.

B. Conduit and Boxes: Comply with requirements in
"Conduits and Backboxes for Electrical Systems."[FI
shall not be used.]

1. Outlet boxes shall be no smaller than 2 inches (
(75 mm) high, and 2-1/2 inches (64 mm) deep.
2.2 FIRE ALARM W RE AND CABLE

A. General Wire and Cable Requirements: NRTL liste
complying with NFPA 70, Article 760.

B. Signaling Line Circuits: size as recommended by
1. Circuit Integrity Cable: Twisted shielded pair,

760, Classification ClI, for power-limited fire alar
Type FPL. NRTL listed and labeled as complying wit
2196 for a 2-hour rating.

C. Non-Power-Limited Circuits: Solid-copper conduc

75 deg C, color-coded insulation.

1. Low-Voltage Circuits: No. 16 AWG, minimum.

2. Line-Voltage Circuits: No. 12 AWG, minimum.

3. Multiconductor Armored Cable: NFPA 70, Type MC,

Type TEN/THHN conductor insulation, copper drain wi

with outer jacket] with red identifier stripe, NTRL
alarm and cable tray installation, plenum rated, an
requirements in UL 2196 for a 2-hour rating.
2.3 | DENTI FI CATI ON PRODUCTS
A. Comply with UL 969 for a system of labeling mate
stocks, laminating adhesives, and inks used by labe
2.4  SOURCE QUALI TY CONTROL
A. Testing Agency: Engage a qualified testing agen
B. Factory test UTP and optical fiber cables on ree
568-B.1.
C. Factory test UTP cables according to TIA/EIA-568
D. Factory test multimode optical fiber cables acco
A and TIA/EIA-568-B.3.
E. Factory sweep test coaxial cables at frequencies
Sweep test shall test the frequency response, or at
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frequency, of a cable by generating a voltage whose
through the specified frequency range and graphing

F. Cable will be considered defective if it does no
inspections.

G. Prepare test and inspection reports.

2.5 WRE LUBRI CATI NG COMPOUND

A. Suitable for the wire insulation and conduit it
not harden or become adhesive.

B. Shall not be used on wire for isolated type elec

2. 6 FI REPROCFI NG TAPE

A. The tape shall consist of a flexible, conformabl
composition coated one side with flame-retardant el

B. The tape shall be self-extinguishing and shall n
It shall be arc-proof and fireproof.

C. The tape shall not deteriorate when subjected to
water, sewage, or fungus and be resistant to sunlig
light.

D. The finished application shall withstand a 200-a
than 30 seconds.

E. Securing tape: Glass cloth electrical tape not |
(7 mils) thick, and 19 mm (3/4 inch) wide.

PART 3 - EXECUTI ON
3.1 FIRE ALARM W RI NG | NSTALLATI ON
A. Comply with NECA 1 and NFPA 72,
B. Wiring Method: Install wiring in metal raceway

09-11

frequency is varied
the results.
t pass tests and

is used with, and shall

trical power systems.

e fabric of organic
astomer.

ot support combustion.

water, gases, salt
ht and ultraviolet

mpere arc for not less

ess than 0.18 mm

according to Division 28

Section CONDUITS AND BACKBOXES FOR ELECTRICAL SYSTE MS."

1. Install plenum cable in environmental air spaces
ceilings.

2. Fire alarm circuits and equipment control wiring
fire alarm system shall be installed in a dedicated

This system shall not be used for any other wire or

C. Wiring Method:

1. Cables and raceways used for fire alarm circuits
control wiring associated with the fire alarm syste
any other wire or cable.

2. Fire-Rated Cables: Use of 2-hour, fire-rated fi
70, Types Ml and Cl, is[ not] permitted.

3. Signaling Line Circuits: Power-limited fire ala
[shall not] be installed in the same cable or racew
line circuits.
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3.

3.

2

3

D. Wiring within Enclosures: Separate power-limite

conductors as recommended by manufacturer. Install
with or at right angles to sides and back of the en
lace, and train conductors to terminal points with
conductors that are terminated, spliced, or interru
associated with the fire alarm system to terminal b
terminal according to the system's wiring diagrams.
connections with approved crimp-on terminal spade |
terminal blocks, or plug connectors.

. Cable Taps: Use numbered terminal strips in jun

boxes, cabinets, or equipment enclosures where circ
made.

. Color-Coding: Color-code fire alarm conductors

normal building power wiring. Use one color-code f
wiring and another for supervisory circuits. Color
indicating circuits differently from alarm-initiati
different colors for visible alarm-indicating devic
system junction boxes and covers red.

. Risers: Install at least two vertical cable ris

alarm system. Separate risers in close proximity t
minimum one-hour-rated wall, so the loss of one ris
the receipt or transmission of signals from other f

. Wiring to Remote Alarm Transmitting Device: 1-i

between the fire alarm control panel and the transm
number of conductors and electrical supervision for
needed to suit monitoring function.
CONTROL Cl RCUI T CONDUCTORS

. Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits, No.

2. Class 2 low-energy, remote-control and signal ci

3. Class 3 low-energy, remote-control, alarm and si
AWG.

CONNECTI ONS

. Comply with requirements in Division 28 Section,

for connecting, terminating, and identifying wires

. Comply with requirements in Division 28 Section

for connecting, terminating, and identifying wires

. Comply with requirements in Division 28 Section

connecting, terminating, and identifying wires and
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3.

3.

4

.5

6

T

o]

o]

o]

. Comply with requirements in Division 28 Section

PROTECTION SYSTEMS" for connecting, terminating, an
and cables.

. Comply with requirements in Division 28 Section

ALARM" for connecting, terminating, and identifying
FI RESTOPPI NG

. Comply with requirements in Division 07 Section

FIRESTOPPING."

. Comply with TIA/EIA-569-A, "Firestopping"” Annex
. Comply with BICSI TDMM, "Firestopping Systems" A

GROUNDI NG

. For communications wiring, comply with ANSI-J-ST

TDMM, "Grounding, Bonding, and Electrical Protectio

. For low-voltage wiring and cabling, comply with

09-11

"ELECTRONIC PERSONAL
d identifying wires

"FIRE DETECTION AND
wires and cables.

"PENETRATION

A.
rticle.

D-607-A and with BICSI
n" Chapter.
requirements in Division

28 Section "GROUNDING AND BONDING FOR ELECTRONIC SA FETY AND SECURITY."

| DENTI FI CATI ON

. Identify system components, wiring, and cabling

606-A.

. Install a permanent wire marker on each wire at
. Identifying numbers and letters on the wire mark

those on the wiring diagrams used for installing th

. Wire markers shall retain their markings after c
. In each handhole, install embossed brass tags to

served and function.
FI ELD QUALI TY CONTRCL

. Testing Agency: Engage a qualified testing agen

inspections.

. Perform tests and inspections.
. Tests and Inspections:

1. Visually inspect UTP and optical fiber cable jac
or third-party certification markings. Inspect cab
to confirm color-coding for pin assignments, and in
connections to confirm compliance with TIA/EIA-568-
2. Visually inspect cable placement, cable terminat
bonding, equipment and patch cords, and labeling of
3. Test UTP cabling for DC loop resistance, shorts,
faults, and polarity between conductors. Test oper
bars in connection blocks. Test cables after termi
Cross connection.
a. Test instruments shall meet or exceed applicable
TIA/EIA-568-B.2. Perform tests with a tester that
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performance requirements in "Test Instruments (Norm ative)" Annex,
complying with measurement accuracy specified in "M easurement

Accuracy (Informative)" Annex. Use only test cords and adapters
that are qualified by test equipment manufacturer f or channel or

link test configuration.
4. Optical Fiber Cable Tests:

a. Test instruments shall meet or exceed applicable requirements in
TIA/EIA-568-B.1. Use only test cords and adapters that are
qualified by test equipment manufacturer for channe | or link test
configuration.

b. Link End-to-End Attenuation Tests:

1) Multimode Link Measurements: Test at 850 or 130 Onminl
direction according to TIA/EIA-526-14-A, Method B, One
Reference Jumper.

2) Attenuation test results for links shall be less than 2.0 dB.
Attenuation test results shall be less than that ca Iculated
according to equation in TIA/EIA-568-B.1.

5. Coaxial Cable Tests: Comply with requirements i n Division 27 Section

"Master Antenna Television System."

D. Document data for each measurement. Print data for submittals in a
summary report that is formatted using Table 10.1 i n BICSI TDMM as a
guide, or transfer the data from the instrument to the computer, save as
text files, print, and submit.

E. End-to-end cabling will be considered defective if it does not pass

tests and inspections.
F. Prepare test and inspection reports.
3.8 EXI SITNG W RI NG

A. Unless specifically indicated on the plans, exis ting wiring shall not be
reused for the new installation. Only wiring that c onforms to the
specifications and applicable codes may be reused. If existing wiring
does not meet these requirements, existing wiring m ay not be reused and

new wires shall be installed.
---END---
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SECTI ON 28 08 00
COW SSI ONI NG OF ELECTRONI C SAFETY AND SECURI TY SYSTEMS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. The requirements of this Section apply to all se ctions of Division 28.

B. This project will have selected building systems commissioned. The
complete list of equipment and systems to be commis sioned is specified
in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS. The
commissioning process, which the Contractor is resp onsible to execute,
is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS. A
Commissioning Agent (CxA) appointed by the VA will manage the

commissioning process.
1.2 RELATED WORK
A. Section 01 00 00 GENERAL REQUIREMENTS.
B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS
C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES.
1.3 SUMVARY

A. This Section includes requirements for commissio ning the Facility
electronic safety and security systems, related sub systems and related
equipment. This Section supplements the general re quirements specified
in Section 01 91 00 General Commissioning Requireme nts.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more
details regarding processes and procedures as well as roles and

responsibilities for all Commissioning Team members
1.4 DEFI NI TI ONS
A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
definitions.
1.5 COW SSI ONED SYSTEMS

A. Commissioning of a system or systems specified i n Division 28 is part
of the construction process. Documentation and test ing of these
systems, as well as training of the VA’s Operation and Maintenance
personnel in accordance with the requirements of Se ction 01 91 00 and
of Division 28, is required in cooperation with the VA and the

Commissioning Agent.
B. The Facility exterior closure systems commission ing will include the

systems listed in Section 01 19 00 General Commissi oning Requirements:

280800-1
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1.6 SUBM TTALS

A. The commissioning process requires review of sel ected Submittals that
pertain to the systems to be commissioned. The Com missioning Agent
will provide a list of submittals that will be revi ewed by the

Commissioning Agent. This list will be reviewed an d approved by the VA

prior to forwarding to the Contractor. Refer to Se ction 01 33 23 SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.

B. The commissioning process requires Submittal rev iew simultaneously with
engineering review. Specific submittal requirements related to the
commissioning process are specified in Section 01 9 1 00 GENERAL
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTI ON

3.1 CONSTRUCTI ON | NSPECTI ONS

A. Commissioning of Electronic Safety and Security systems will require
inspection of individual elements of the electronic safety and security
systems throughout the construction period. The Co ntractor shall

coordinate with the Commissioning Agent in accordan ce with Section 01

19 00 and the Commissioning plan to schedule electr onic safety and

security systems inspections as required to support the Commissioning
Process.

3.2 PRE- FUNCTI ONAL CHECKLI STS

A. The Contractor shall complete Pre-Functional Che cklists to verify
systems, subsystems, and equipment installation is complete and systems
are ready for Systems Functional Performance Testin g. The

Commissioning Agent will prepare Pre-Functional Che cklists to be used

to document equipment installation. The Contractor shall complete the

d to the VA and to

ing Agent may spot

checklists. Completed checklists shall be submitte
the Commissioning Agent for review. The Commission
check a sample of completed checklists. If the Com missioning Agent

determines that the information provided on the che cklist is not

accurate, the Commissioning Agent will return the m

to the Contractor for correction and resubmission.

Commissioning Agent determines that a significant n

checklists for similar equipment are not accurate,
Agent will select a broader sample of checklists fo

Commissioning Agent determines that a significant n

sample of checklists is also inaccurate, all the ch
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type of equipment will be returned to the Contracto
resubmission. Refer to SECTION 01 91 00 GENERAL CO
REQUIREMENTS for submittal requirements for Pre-Fun

Equipment Startup Reports, and other commissioning

3. 3 CONTRACTCRS TESTS

A. Contractor tests as required by other sections o

scheduled and documented in accordance with Section
REQUIREMENTS. All testing shall be incorporated in
schedule. Contractor shall provide no less than 7
notice of testing. The Commissioning Agent will wi
Contractor tests at the sole discretion of the Comm
Contractor tests shall be completed prior to schedu
Functional Performance Testing.

3.4 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG

A. The Commissioning Process includes Systems Funct

Testing that is intended to test systems functional
steady state conditions, to test system reaction to
operating conditions, and system performance under
conditions. The Commissioning Agent will prepare d
Functional Performance Test procedures for review a
Resident Engineer. The Contractor shall review and
tests prior to approval. The Contractor shall prov
labor, materials, and test equipment identified in

to perform the tests. The Commissioning Agent will
document the testing. The Contractor shall sign th
verify tests were performed. See Section 01 91 00

COMMISSIONING REQUIREMENTS, for additional details.
3.5 TRAI NI NG OF VA PERSONNEL

A. Training of the VA operation and maintenance per

cooperation with the Resident Engineer and Commissi
Provide competent, factory authorized personnel to

to operation and maintenance personnel concerning t
operation, and troubleshooting of the installed sys
shall submit training agendas and trainer resumes i
the requirements of Section 01 19 00. The instruct
scheduled in coordination with the VA Resident Engi

submission and approval of formal training plans.
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91 00 GENERAL COMMISSIONING REQUIREMENTS and Divisi  on 28 Sections for
additional Contractor training requirements.
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SECTI ON 28 31 00
FI RE DETECTI ON AND ALARM

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. This section of the specifications includes the
installation, and connection of the fire alarm equi
complete coordinated system ready for operation. It
not be limited to, alarm initiating devices, alarm
appliances, control units, fire safety control devi
power supplies, and wiring as shown on the drawings
fire alarm system shall not be combined with other

building automation, energy management, security, e

B. Fire alarm systems shall comply with requirement

FIRE PROTECTION DESIGN MANUAL and NFPA 72 unless va

are specifically identified within these contract d
following notation: "variation". The design, system
submittal preparation, and supervision of installat
shall be provided by a technician that is certified

a registered fire protection engineer. The NICET ce

shall be on site for the supervision and testing of

engineers from the equipment manufacturer, thorough

knowledgeable with all equipment utilized, shall pr
technical support at the site as required by the Re
his authorized representative. Installers shall hav
years experience installing fire alarm systems.

C. Fire alarm signals:
1. The Clinic and Warehouse Buildings shall have a

fire alarm signal in accordance with ASA S3.41ton

occupants in the respective building to evacuate.
D. Alarm signals (by device), supervisory signals (
trouble signals (by device not reporting) shall be
transmitted to the main fire alarm system control u

E. The main fire alarm control unit shall automatic

signals to a listed central station using a digital
transmitter in accordance with NFPA 72,

283100-1
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1.2 SCOPE

A. A fully addressable fire alarm system as an exte
fire alarm system shall be designed and installed i
the specifications and drawings. Device location an
on the drawings are for reference only unless speci
Actual locations shall be in accordance with NFPA 7

specification.

B. All existing fire alarm equipment, wiring, devic
are not shown to be reused shall be removed. All ex
conduit not reused shall be removed.

C. Existing fire alarm bells, chimes, door holders,
detectors, valve tamper switches and waterflow/pres
reused only as specifically indicated on the drawin
equipment:

1. Meets this specification section

2. 1s UL listed or FM approved

3. Is compatible with new equipment being installed

4. Is verified as operable through contractor testi

5. Is warranted as new by the contractor.

D. Existing 120 VAC duct smoke detectors, waterflow
valve tamper switches reused by the Contractor shal
an addressable interface device compatible with the
installed.

E. Existing reused equipment shall be covered as ne
Warranty specified herein.

F. Basic Performance:

1. Alarm and trouble signals from each building fir
panel shall be digitally encoded by UL listed elect
onto a multiplexed communication system.

2. Response time between alarm initiation (contact

recording at the main fire alarm control unit (appe

alphanumeric read out) shall not exceed 5 seconds.

3. The signaling line circuits (SLC) between buildi
control units shall be wired Style 7 in accordance

Isolation shall be provided so that no more than on

lost due to a short circuit fault.

283100-2
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4. Initiating device circuits (IDC) shall be wired
accordance with NFPA 72.
5. Signaling line circuits (SLC) within buildings s
4 in accordance with NFPA 72. Individual signaling
shall be limited to covering 22,500 square feet (2,
meters) of floor space or 3 floors whichever is les
6. Notification appliance circuits (NAC) shall be w
accordance with NFPA 72.
1. 3 RELATED WORK
A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A
Requirements for procedures for submittals.
B. Section 07 84 00 - FIRESTOPPING. Requirements fo
penetrations.
C. Section 08 71 00 - DOOR HARDWARE. For combinati
D. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELE
SECURITY. Requirements for conductors and cables.
E. Section 28 05 28.33 - CONDUITS AND BACKBOXES FOR
SECURITY. Requirements for infrastructure.

1.4 SUBM TTALS

A. General: Submit 5 copies in accordance with Sect

10-11

Style C in
hall be wired Style

line circuits

090 square

S.
ired Style Y in

ND SAMPLES.

r fire proofing wall

on Closer-Holders.
CTRONIC SAFETY AND

ELECTRONIC SAFETY AND

ion 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 Release 2014 sof
all contractors information. Layering shall be by V
provided by the Contracting Officer’'s Technical Rep
(COTR). Bid drawing files on AutoCAD will be prov
Contractor at the pre-construction meeting. The con
responsible for verifying all critical dimensions s

drawings provided by VA.

2. Floor plans: Provide locations of all devices (w
each addressable device corresponding to control un
appliances, panels, equipment, junction/terminal ca
risers, electrical power connections, individual ci
raceway routing, system zoning; number, size, and t

and conductors in each raceway; conduit fill calcul
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section area percent fill for each type and size of
raceway. Only those devices connected and incorpora
final system shall be on these floor plans. Do not
devices on the floor plans. Show all interfaces for
functions.

3. Riser diagrams: Provide, for the entire system,
type of riser raceways and conductors in each riser
number of each type device per floor and zone. Show
interface, elevator control interface, HVAC shutdow
extinguishing system interface, and all other fire
interfaces. Show wiring Styles on the riser diagram
circuits. Provide diagrams both on a per building a
basis.

4. Detailed wiring diagrams: Provide for control pa
supplies, electrical power connections, auxiliary r
annunciators showing termination identifications, s
conductors, circuit boards, LED lamps, indicators,
controls, switches, ribbon connectors, wiring harne
strips and connectors, spare zones/circuits. Diagra
to a scale sufficient to show spatial relationships
components, enclosures and equipment configuration.

5. Two weeks prior to final inspection, the Contrac
the COTR 3 sets of as-built drawings and one set of
drawing computer files /I (using AutoCAD 2007
As-built drawings (floor plans) shall show all new
conduit used for the fire alarm system.

C. Manuals:

1. Submit simultaneously with the shop drawings, co
complete maintenance and operating manuals includin
sheets for all items used in the system, power requ
wiring diagrams, dimensions, and information for or
replacement parts.

a. Wiring diagrams shall have their terminals ident
facilitate installation, operation, expansion and m

b. Wiring diagrams shall indicate internal wiring f

equipment and the interconnections between the item

equipment.
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c. Include complete listing of all software used an
and operation instructions including the input/outp
chart.

d. Provide a clear and concise description of opera
in detail, the information required to properly ope
test and maintain the equipment and system. Provide
manufacturer's installation limitations including b
to circuit length limitations.

e. Complete listing of all digitized voice messages

f. Provide standby battery calculations under norma
alarm modes. Battery calculations shall include the
holding the doors open for one minute.

g. Include information indicating who will provide
and perform post contract maintenance.

h. Provide a replacement parts list with current pr
list of recommended spare parts, tools, and instrum
testing and maintenance purposes.

i. A computerized preventive maintenance schedule f
The schedule shall be provided on disk in a compute
acceptable to the VAMC and shall describe the proto
preventive maintenance of all equipment. The schedu
include the required times for systematic examinati
and cleaning of all equipment. A print out of the s
also be provided in the manual. Provide the disk in
within the manual.

j- Furnish manuals in 3 ring loose-leaf binder or m
standard binder.

k. A print out for all devices proposed on each sig

circuit with spare capacity indicated.

2. Two weeks prior to final inspection, deliver 4 ¢

updated maintenance and operating manual to the COT

a. The manual shall be updated to include any infor
necessitated by the maintenance and operating manua

b. Complete "As installed" wiring and schematic dia
included that shows all items of equipment and thei
interconnecting wiring. Show all final terminal ide
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c. Complete listing of all programming information,
control events per device including an updated inpu
matrix.

d. Certificate of Installation as required by NFPA
building. The certificate shall identify any variat
National Fire Alarm Code.

e. Certificate from equipment manufacturer assuring
all manufacturers installation requirements and sat
system operation.

D. Certifications:
1. Together with the shop drawing submittal, submit

NICET level lll fire alarm certification as well as

from the control unit manufacturer that the propose

contract maintenance is an authorized representativ

equipment manufacturer. Include in the certificatio
addresses of the proposed supervisor of installatio
proposed performer of contract maintenance. Also in
and title of the manufacturer’s representative who
certification.

2. Together with the shop drawing submittal, submit

from either the control unit manufacturer or the ma

each component (e.g., smoke detector) that the comp

furnished are compatible with the control unit.
3. Together with the shop drawing submittal, submit
from the major equipment manufacturer that the wiri
diagrams meet this specification, UL and NFPA 72 re
1.5 WARRANTY
All work performed and all material and equipment
contract shall be free from defects and shall remai
one year from the date of acceptance of the entire
Contracting Officer.
1. 6 GUARANTY PERI OD SERVI CES
A. Complete inspection, testing, maintenance and re
fire alarm system shall be provided by a factory tr
representative of the manufacturer of the major equ
of 5 years from the date of acceptance of the entir

the Contracting Officer.
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B. Contractor shall provide all necessary test equi pment, parts and labor
to perform required inspection, testing, maintenanc e and repair.

C. All inspection, testing, maintenance and permane nt records required by
NFPA 72, and recommended by the equipment manufactu rer shall be
provided by the contractor. Work shall include oper ation of sprinkler
system alarm and supervisory devices as well as all reused existing
equipment connected to the fire alarm system. It sh all include all
interfaced equipment including but not limited to e levators, HVAC

shutdown, and extinguishing systems.

D. Maintenance and testing shall be performed in ac cordance with NFPA 72,
A computerized preventive maintenance schedule shal | be provided and
shall describe the protocol for preventive maintena nce of equipment.
The schedule shall include a systematic examination , adjustment and

cleaning of all equipment.
E. Non-included Work: Repair service shall not incl ude the performance of
any work due to improper use, accidents, or neglige nce for which the

contractor is not responsible.

F. Service and emergency personnel shall report to the Engineering Office
or their authorized representative upon arrival at the hospital and
again upon the completion of the required work. A ¢ opy of the work
ticket containing a complete description of the wor k performed and
parts replaced shall be provided to the VA Resident Engineer or his

authorized representative.

G. Emergency Service:

1. Warranty Period Service: Service other than the preventative
maintenance, inspection, and testing required by NF PA 72 shall be
considered emergency call-back service and covered under the
warranty of the installation during the first year of the warranty
period, unless the required service is a result of abuse or misuse
by the Government. Written notification shall not b e required for
emergency warranty period service and the contracto r shall respond
as outlined in the following sections on Normal and Overtime
Emergency Call-Back Service. Warranty period servic e can be required
during normal or overtime emergency call-back servi ce time periods
at the discretion of the Resident Engineer or his a uthorized
representative.

283100-7



2. Normal and overtime emergency call-back service
on-site response within 2 hours of natification of

3. Normal emergency call-back service times are bet
7:30 a.m. and 4:00 p.m., Monday through Friday, exc
holidays. Service performed during all other times
considered to be overtime emergency call-back servi
all normal emergency call-back service for years 2
be included in the cost of this contract.

4. Overtime emergency call-back service shall be pr

system when requested by the Government. The cost o

manhours per year of overtime call-back service dur
through 5 of this contract shall be provided under
Payment for overtime emergency call-back service in
man hours per year requirement will be handled thro
purchase orders. The method of calculating overtime
back hours is based on actual time spent on site an
include travel time.

H. The contractor shall maintain a log at each fire

The log shall list the date and time of all examina
calls, condition of the system, and name of the tec
trouble call shall be fully described, including th

trouble, necessary correction performed, and parts

In the event that VA modifies the fire alarm sys

during the 5 year Guaranty Period Service period, C
required to verify that the system, as newly modifi
consistent with the manufacturer's requirements; an
performed will be equitably adjusted under the Chan
post-Acceptance modification or addition to the fir
not void the continuing requirements under this con
the Guarantee Period Service provision for the fire
modified or added. The contract will be equitably a

Changes clause for such additional performance.

1.7 APPLI CABLE PUBLI CATI ONS

A. The publications listed below (including amendme

revisions, supplements and errata) form a part of t

the extent referenced. The publications are referen
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basic designation only and the latest editions of t hese publications
shall be applicable.
B. National Fire Protection Association (NFPA):

NFPA 13 ................ Standard for the Installati on 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 (N EC), 2010 edition
NFPA 72.....cccceee. National Fire Alarm Code, 2 010 edition
NFPA 90A................ Standard for the Installati on of Air
Conditioning and Ventilating Systems, 2009
edition
NFPA 101................ Life Safety Code, 2009 edit ion
C. Underwriters Laboratories, Inc. (UL): Fire Prote ction Equipment
Directory
D. Factory Mutual Research Corp (FM): Approval Guid e, 2007-2011
E. American National Standards Institute (ANSI):
S341...iiins Audible Emergency Evacuatio n Signal, 1990
edition, reaffirmed 2008
F. International Code Council, International Buildi ng Code (IBC), 2009
edition

PART 2 A- PRODUCTS
2.1 EQUI PMENT AND MATERI ALS, GENERAL

A. All equipment and components shall be new and th e manufacturer's
current model. All equipment shall be tested and li sted by Underwriters
Laboratories, Inc. or Factory Mutual Research Corpo ration for use as
part of a fire alarm system. The authorized represe ntative of the
manufacturer of the major equipment shall certify t hat the installation
complies with all manufacturers’ requirements and t hat satisfactory

total system operation has been achieved.
2.2 CONDU T, BOXES, AND W RE

A. Conduit shall be in accordance with Section 28 0 5 28.33 CONDUIT AND
BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY and as follows:
1. All new conduits shall be installed in accordanc e with NFPA 70.
2. Conduit fill shall not exceed 40 percent of inte rior cross sectional
area.
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3. All new conduits shall be 3/4 inch (19 mm) minim
B. Wire:

1. Wiring shall be in accordance with NEC article 7

10-11

um.

60, Section 28 05

13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY ANDSECURITY, and as

recommended by the manufacturer of the fire alarm s
shall be color coded. Number and size of conductors
recommended by the fire alarm system manufacturer,
18 AWG for initiating device circuits and 14 AWG fo
device circuits.

2. Addressable circuits and wiring used for the mul
loop shall be twisted and shielded unless specifica
the fire alarm equipment manufacturer in writing.

3. Any fire alarm system wiring that extends outsid
shall have additional power surge protection to pro
from physical damage and false signals due to light
current induced transients. Protection devices shal
submittal drawings and shall be UL listed or in acc
written manufacturer's requirements.

4. All wire or cable used in underground conduits i
concrete shall be listed for wet locations.

C. Terminal Boxes, Junction Boxes, and Cabinets:

1. Shall be galvanized steel in accordance with UL

2. All boxes shall be sized and installed in accord

3. covers shall be repainted red in accordance with
PAINTING and shall be identified with white marking
junction boxes and as "FIRE ALARM SYSTEM" for cabin
boxes. Lettering shall be a minimum of 3/4 inch (19

4. Terminal boxes and cabinets shall have a volume
than required by the NFPA 70. Minimum sized wire sh
as 14 AWG for calculation purposes.

5. Terminal boxes and cabinets shall have identifie
terminal strips and shall be located at the base of
Terminal strips shall be labeled as specified or as
COTR.

2.3 FI RE ALARM CONTROL UNI'T
A. General:
1. The FACU in Each building is existing.
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B. Circuit Supervision: Each alarm initiating devic

line circuit, and notification appliance circuit, s
against the occurrence of a break or ground fault ¢
field wiring. These conditions shall cause a troubl

the control unit until manually silenced by an off

C. Supervisory Devices: All sprinkler system valves

valves, post indicator valves (PIV), and main gate
supervised for off-normal position. Closing a valve
supervisory signal at the control unit until silenc
The specific location of all closed valves shall be
control unit. Valve operation shall not cause an al
pressure switches and duct detectors shall be monit
signals. The power supply to the elevator shunt tri

monitored by the fire alarm system as a supervisory

D. Trouble signals:

1. Arrange the trouble signals for automatic reset
2. System trouble switch off and on lamps shall be

control unit door.

2.4 ALARM NOTI FI CATI ON APPL| ANCES
A. Bells:

1. Shall be electric, single-stroke or vibrating, h
under-dome, solenoid type.

2. Unless otherwise shown on the drawings, shall be
diameter and have a minimum nominal rating of 80 dB
(3,000 mm).

3. Mount on removable adapter plates on outlet boxe

4. Bells located outdoors shall be weatherproof typ
and protective grille.

5. Each bell circuit shall have a minimum of 20 per

B. Speakers:

1. Shall operate on either 25 VRMS or 70.7 VRMS wit
output taps from 0.5 to 2.0W and originally install
watt tap. Speakers shall provide a minimum sound ou
10 feet (3,000 mm) with the 1/2 watt tap.

2. Frequency response shall be a minimum of 400 HZ
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3. Four inches (100 mm) or 8 inches (200 mm) cone t
mounted with white colored baffles in areas with su

and wall mounted in areas without ceilings.

C. Strobes:

1. Xenon flash tube type minimum 15 candela in toil
candela in all other areas with a flash rate of 1 H
be synchronized where required by the National Fire
72).

2. Backplate shall be red with 1/2 inch (13 mm) per
Lettering to read "Fire", be oriented on the wall o
properly, and be visible from all viewing direction

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

4. Strobes may be combined with the audible notific

specified herein.

D. Fire Alarm Horns:

1. Shall be electric, utilizing solid state electro
operating on a nominal 24 VDC.

2. Shall be a minimum nominal rating of 80 dBA at 1

3. Mount on removable adapter plates on conduit box

4. Horns located outdoors shall be of weatherproof
housing and protective grille.

5. Each horn circuit shall have a minimum of 20 per

2.5 ALARM | NI TI ATI NG DEVI CES

A. Manual Fire Alarm Stations:

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

2. Station front shall be constructed of a durable
cast or extruded metal or high impact plastic. Stat
semi-flush type.

3. Stations shall be of single action pull down typ
operating instructions provided on front in raised
letters, and clearly labeled "FIRE."

4. Operating handles shall be constructed of a dura
operation, the lever shall lock in alarm position a
until reset. A key shall be required to gain front
resetting, or conducting tests and drills.

5. Unless otherwise specified, all exposed parts sh
and have a smooth, hard, durable finish.
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B. Smoke Detectors:

1. Smoke detectors shall be photoelectric type and
with the fire alarm control unit being furnished.

2. Smoke detectors shall be addressable type comply
UL Standards for system type detectors. Smoke detec
installed in accordance with the manufacturer's rec
NFPA 72.

3. Detectors shall have an indication lamp to denot
condition. Provide remote indicator lamps and iden
where detectors are concealed from view. Locate the
lamps and identification plates flush mounted on wa
be observed from a normal standing position.

4. All spot type and duct type detectors installed
photoelectric type.

5. Photoelectric detectors shall be factory calibra
field adjustable. The sensitivity of any photoelect
shall be factory set at 3.0 plus or minus 0.25 perc
per foot.

6. Detectors shall provide a visual trouble indicat
out of sensitivity range or fail internal diagnosti
shall also provide visual indication of sensitivity
testing. Detectors, along with the fire alarm contr
UL listed for testing the sensitivity of the detect

C. Heat Detectors:

1. Heat detectors shall be of the addressable resto
compensated fixed-temperature spot type.

2. Detectors shall have a minimum smooth ceiling ra
feet (230 square meters).

3. Ordinary temperature (135 degrees F (57 degrees
shall be utilized in // elevator shafts and // elev
rooms. Intermediate temperature rated (200 degrees
heat detectors shall be utilized in all other areas

D. Water Flow and Pressure Switches:

1. Wet pipe water flow switches and dry pipe alarm
for sprinkler systems shall be connected to the fir
way of an address reporting interface device.

2. All new water flow switches shall be of a single

series and non-accumulative retard type. See Sectio
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SUPPRESSION STANDPIPES and Section 21 13 13, WET-PI
SYSTEMS for new switches added. Connect all switche
approved shop drawings.

3. All new switches shall have an alarm transmissio

conveniently adjustable from 0 to 60 seconds. Initi

be 30-45 seconds. Timing shall be recorded and docu

testing.

E. Extinguishing System Connections:
1. Kitchen Range Hood and Duct Suppression Systems:

a. Each suppression system shall be equipped with a
connected to the building fire alarm control unit.
suppression system shall automatically send a alarm
building fire detection and alarm system for annunc

b. Operation of this suppression system shall also
shut off all sources of fuel and heat to all equipm
protection under the same hood.

2. Each gaseous suppression system shall be monitor
and system trouble conditions via addressable inter
2.6 SUPERVI SORY DEVI CES
A. Duct Smoke Detectors:
1. Duct smoke detectors shall be provided and conne
address reporting interface device. Detectors shall

an approved duct housing mounted exterior to the du

have perforated sampling tubes extending across the

the duct (wall to wall). Detector placement shall b

is uniform airflow in the cross section of the duct

2. Interlocking with fans shall be provided in acco
and as specified hereinafter under Part 3.2, "TYPIC
3. Provide remote indicator lamps, key test station

nameplates (e.g. "DUCT SMOKE DETECTOR AHU-X") for a

detectors. Locate key test stations in plain view o

ceilings so that they can be observed and operated

standing position.
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B. Sprinkler and Standpipe System Supervisory Switc hes:

1. Each sprinkler system water supply control valve
zone control valve, and each standpipe system riser

shall be equipped with a supervisory switch. Standp
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and test and drain valves shall not be equipped wit
switches.

2. PIV (post indicator valve) or main gate valve sh
a supervisory switch.

3. Valve supervisory switches shall be connected to
system by way of address reporting interface device
13 13, WET-PIPE SPRINKLER SYSTEMS for new switches
Connect tamper switches for all control valves show
shop drawings.

4. The mechanism shall be contained in a weatherpro
housing that shall provide a 3/4 inch (19 mm) tappe
entrance and incorporate the necessary facilities f
the valves.

5. The entire installed assembly shall be tamper-pr
cause a switch operation if the housing cover is re
unit is removed from its mounting.

6. Where dry-pipe sprinkler systems are installed,
pressure switches shall be provided and monitored b
address reporting interface devices.

2.7 ADDRESS REPORTI NG | NTERFACE DEVI CE
A. Shall have unique addresses that reports directl
alarm panel.
B. Shall be configurable to monitor normally open o
devices for both alarm and trouble conditions.
C. Shall have terminal designations clearly differe

circuit to which they are reporting from and the de

monitoring.

D. Shall be UL listed for fire alarm use and compat

to which they are connected.

E. Shall be mounted in weatherproof housings if mou
building.
2.8 SMOKE BARRI ER DOOR CONTROL
A. Electromagnetic Door Holders:

1. New Door Holders shall be standard wall mounted
type. In locations where doors do not come in conta
when in the full open position, an extension post s

the door bracket.

283100-15
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2.

Operation shall be by 24 volt DC supplied from a
the fire alarm control unit. Door holders shall be
voltage, ampere drain, and voltage drop with the ba

charger, wiring and fire alarm system for operation

B. A maximum of twelve door holders shall be provid

Door holders shall be wired to allow releasing door

C. Door holder control circuits shall be electrical

D. Smoke detectors shall not be incorporated as an

holders.
2.9 UTILITY LOCKS AND KEYS:

A. All key operated test switches, control units, a

lockable cabinets shall be provided with a single s

lock and key.

B. Key-operated manual fire alarm stations shall ha

standardized lock and key separate from the control
C. All keys shall be delivered to the COTR.
2.10 SPARE AND REPLACEMENT PARTS

A. Provide spare and replacement parts as follows:

1.
. Heat detectors - 1 of each type

0 N o o B~ WN

Manual pull stations - 1

. Fire alarm strobes - 1

. Fire alarm bells - 1

. Fire alarm speakers - 1

. Smoke detectors - 2

. Duct smoke detectors with all appurtenances -1
. Control equipment utility locksets - 1

9. Control equipment keys - 10

C. Spare and replacement parts shall be in original
submitted to the COTR.
D. Provide to the VA, all hardware, software, progr

and documentation necessary to permanently modify t

on site . The minimum level of modification includes additi

deletion of devices, circuits, zones and changes to

system operation, and digitized evacuation and inst
2.11 | NSTRUCTI ON CHART:

Provide typewritten instruction card mounted behin

glass cover in a stainless steel or aluminum frame

283100-16
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Install the frame in a conspicuous location observa ble from each
control unit where operations are performed. The ca rd shall show those
steps to be taken by an operator when a signal is r eceived under all
conditions, normal, alarm, supervisory, and trouble . Provide an
t matrix for the

proved by the COTR

additional copy with the binder for the input outpu
sequence of operation. The instructions shall be ap
before being posted.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON:
, 72, 90A, and 101 as

jor equipment

A. Installation shall be in accordance with NFPA 70
shown on the drawings, and as recommended by the ma

in conduit. All

ith, Section 28 05
13 CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY ANDCSECURITY, Section 28
05 26 GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY, Section
28 05 28.33 CONDUIT AND BACKBOXES FOR ELECTRONIC SA FETY AND SECURITY,
and all penetrations of smoke and fire barriers sha
required by Section 07 84 00, FIRESTOPPING.

B. All conduits, junction boxes, conduit supports a

manufacturer. Fire alarm wiring shall be installed

conduit and wire shall be installed in accordance w

Il be protected as

nd hangers shall be
concealed in finished areas and may be exposed in u nfinished areas.
C. All new and reused exposed conduits shall be pai nted in accordance with
Section 09 91 00, PAINTING to match surrounding fin

in unfinished areas.

ished areas and red
D. All existing accessible fire alarm conduit not reused shall be removed.

E. Existing devices that are reused shall be prope rly mounted and

installed. Where devices are installed on existing
extension rings of the same material, color and tex

alarm devices shall be used. Mounting surfaces shal

in accordance with Section 01 00 00, GENERAL REQUIR

and be re-painted in accordance with Section 09 91

necessary to match existing.

F. All fire detection and alarm system devices, con

annunciators shall be flush mounted when located in
may be surface mounted when located in unfinished a
locations are to be approved by the COTR.

G. Speakers shall be ceiling mounted and fully rece

suspended ceilings. Speakers shall be wall mounted
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finished areas without suspended ceilings. Speakers
mounted in unfinished areas.
H. Strobes shall be flush wall mounted with the bot
80 inches (2,000 mm) above the floor or 6 inches (1
ceiling, whichever is lower. Locate and mount to ma
inches (900 mm) clearance from side obstructions.
I. Manual pull stations shall be installed not less
mm) or more than 48 inches (1,200 mm) from finished
device and within 60 inches (1,500 mm) of a stairwa
J. Where possible, locate water flow and pressure s
inches (300 mm) from a fitting that changes the dir
and a minimum of 36 inches (900 mm) from a valve.
K. Mount valve tamper switches so as not to interfe
operation of the valve and adjust to operate within
toward the closed position of the valve control, or
moved no more than 1/5 of the distance from its nor
Connect flow and tamper switches installed under
PIPE SPRINKLER SYSTEMS.

3.2 TYPI CAL OPERATI ON

A. Activation of any manual pull station, water flo
heat detector, kitchen hood suppression system, gas
system, or smoke detector shall cause the following
occur:
1. For sprinkler protected buildings, flash strobes
in the zone of alarm. For buildings without sprinkl
throughout, flash strobes continuously only on the
2. Continuously sound a temporal pattern general al
strobes in the building in alarm until reset at the
control unit in the Buildings.
3. Release only the magnetic door holders in the sm
floor from which alarm was initiated after the ale
4. Transmit a separate alarm signal, via the main f
unit to the fire department.
5. Unlock the electrically locked exit doors within
B. Heat detectors in elevator machine rooms shall,
above functions, disconnect all power to all elevat
machine room after a time delay. The time delay sha
within the fire alarm system programming and be equ

283100-18
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takes for the car to travel from the highest to the lowest level, plus
10 seconds.
C. 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.
D. Operation of any sprinkler or standpipe system v alve supervisory
switch, high/low air pressure switch, or fire pump alarm switch shall
cause a system supervisory condition.
E. Alarm verification shall not be used for smoke d etectors installed for
the purpose of early warning.
3.3 TESTS

A. Provide the service of a NICET level Ill, compet ent, factory-trained

engineer or technician authorized by the manufactur
equipment to technically supervise and participate
adjustments and tests for the system. Make all adju
the presence of the COTR.

B. When the systems have been completed and prior t

final inspection, furnish testing equipment and per

tests in the presence of the COTR. When any defects

repairs or install replacement components, and repe

such time that the complete fire alarm systems meet

requirements. After the system has passed the initi

approved by the COTR, the contractor may request a

1. Before energizing the cables and wires, check fo
connections and test for short circuits, ground fau
and insulation.

2. Test the insulation on all installed cable and w
methods as recommended by the equipment manufacture

3. Run water through all flow switches. Check time
switches. Submit a report listing all water flow sw
and their retard time in seconds.

4. Open each alarm initiating and notification circ
trouble signal actuates.

5. Ground each alarm initiation and notification ci

response of trouble signals.

3.4 FINAL | NSPECTI ON AND ACCEPTANCE

A. Prior to final acceptance a minimum 30 day "burn

provided. The purpose shall be to allow equipment t
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potential installation and software problems and eq
to be identified and corrected. During this diagnos
system operations and malfunctions shall be recorde
will be made upon successful completion of the "bur
where the last 14 days is without a system or equip

B. At the final inspection a factory trained repres
manufacturer of the major equipment shall repeat th
3.3 TESTS and those required by NFPA 72. In additio
shall demonstrate that the systems function properl

The demonstration shall be made in the presence of

3.5 I NSTRUCTI ON

A. The manufacturer's authorized representative sha
and training to the VA as follows:

1. Six 1-hour sessions to engineering staff, securi
central attendant personnel for simple operation of
sessions at the start of installation, 2 sessions a
of installation and 2 sessions 3 months after the ¢
installation.

2. Four 2-hour sessions to engineering staff for de
the system. Two sessions at the completion of insta
sessions 3 months after the completion of installat

3. Three 8-hour sessions to electrical technicians
programming, modifying, and repairing the system at
of installation and one 8-hour refresher session 3
completion of installation.

B. The Contractor and/or the Systems Manufacturer's
provide a typewritten "Sequence of Operation” inclu
shooting guide of the entire system for submittal t
sequence of operation will be shown for each input
matrix format and provided in a loose leaf binder.
sequence of operation, the reader will be able to q
determine what output will occur upon activation of
system. The INPUT/OUTPUT matrix format shall be as
to NFPA 72.

C. Furnish the services of a competent instructor f
personnel in the programming requirements necessary
expansion. Such programming shall include addition
devices, zones, indicating circuits and printer/dis

--END - -
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CONDUI TS AND BACKBOXES FOR ELECTRONI C SAFETY AND SECURI TY

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the finishing, installati
certification of the conduit, fittings, and boxes t
coordinated, raceway system(s). Conduits and when
Certified and Listed partitioned telecommunications
required for a fully functional Electronic Safety a
system. Raceways are required for all electronic sa
cabling unless shown or specified otherwise.

B. Definitions: The term conduit, as used in this s
any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen

B. Section 06 10 00 - ROUGH CARPENTRY. Requirements
communication closets.

C. Section 07 84 00 - FIRESTOPPING. Requirements fo
penetrations to maintain the integrity of fire rate

D. Section 07 60 00 - FLASHING AND SHEET METAL. Req
fabrications for the deflection of water away from
at penetrations.

E. Section 07 92 00 - JOINT SEALANTS. Requirements
conduit penetrations through the building envelope
migration into the building.

F. Section 09 91 00 - PAINTING. Requirements for id
painting of conduit and other devices.

G. Section 28 08 00 - COMMISSIONING OF ELECTRONIC S
SYSTEMS. Requirements for commissioning - systems r
and training.

1.3 DEFI NI TI ONS
A. EMT: Electrical metallic tubing.
B. FMC: Flexible metal conduit.
C. IMC: Intermediate metal conduit.
D. LFMC: Liquidtight flexible metal conduit.
E. RNC: Rigid nonmetallic conduit.

280528.33-1
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1.4 SUBM TTALS
A. Submit in accordance with Section 28 05 00, COMM ON 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 appli cation shall be
identified on the catalog cuts.

C. Certification: Prior to final inspection, delive r to the Resident
Engineer/COTR four copies of the certification that the material is in
accordance with the drawings and specifications and has been properly
installed.

D. Completed System Readiness Checklists provided b y the Commissioning
Agent and completed by the contractor, signed by a qualified technician
and dated on the date of completion, in accordance with the requirements
of Section 28 08 00 COMMISSIONING OF ELECTRONIC SAF ETY AND SECURITY
SYSTEMS.

E. Product Data: For surface raceways, wireways an d fittings, floor boxes,
hinged-cover enclosures, and cabinets.

F. Shop Drawings: For the following raceway compon ents. Include plans,
elevations, sections, details, and attachments to o ther work.

G. Coordination Drawings: Conduit routing plans, d rawn to scale, on which
the following items are shown and coordinated with each other, based on
input from installers of the items involved:

1. Structural members in the paths of conduit group s with common
supports.
2. HVAC and plumbing items and architectural featur es in the paths of

conduit groups with common supports.
1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specifi cation to the extent
referenced. Publications are referenced in the text by the basic
designation only.
B. National Electrical Manufacturers Association (N EMA):
TC-3-04....ccceee. PVC Fittings for Use with R igid PVC Conduit and
Tubing

FB1-07....ccccvvvnnnnns Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable

28 0528.33-2
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C. National Fire Protection Association (NFPA):

70-11.ccieeiieee. National Electrical Code (N EC)
D. Underwriters Laboratories, Inc. (UL):

1-05..iieiiiien. Flexible Metal Conduit

5-04..ccciiiiiiincn. Surface Metal Raceway and F ittings

6-07.ccvveiieeaenennnn, Rigid Metal Conduit

50-07.cccvvvvieeeenn. Enclosures for Electrical E quipment

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

467-07..cccvvveeeennn. Grounding and Bonding Equip ment

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

514B-04................. Fittings for Cable and Cond uit

514C-02......cceeeeenn. Nonmetallic Outlet Boxes, F lush-Device Boxes and
Covers

651-05.........c....... Schedule 40 and 80 Rigid PV C Conduit

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

797-07...cccccce. Electrical Metallic Tubing

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

PART 2 - PRODUCTS

2.1 CGENERAL

A. Conduit Size: In accordance with the NEC, but no t less than 20 mm (3/4

inch) unless otherwise shown.
2.2.CONDU T

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

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

C. Rigid intermediate steel conduit (IMC): Shall Co nform 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 sh all 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 Confo rm 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. WREWAYS AND RACEWAYS
A. Surface metal raceway: Shall Conform to UL 5.
2.4. CONDU T FI TTI NGS
A. Rigid steel and IMC conduit fittings:
1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1.

28 05 28.33 -3



2. Standard threaded couplings, locknuts, bushings,
steel or malleable iron materials are acceptable. |
retractable type IMC couplings are also acceptable.

3. Locknuts: Bonding type with sharp edges for digg
wall of an enclosure.

4. Bushings: Metallic insulating type, consisting o
insert molded or locked into the metallic body of t
Bushings made entirely of metal or nonmetallic mate
permitted.

5. Erickson (union-type) and set screw type couplin
in concrete are permitted for use to complete a con
conduit is installed in concrete. Use set screws of
steel with hex head and cup point to firmly seat in
positive ground. Tightening of set screws with plie

6. Sealing fittings: Threaded cast iron type. Use ¢
sealing fittings to prevent passage of water vapor.
work, install fittings in flush steel boxes with bl
having the same finishes as that of other electrica
room.

B. Rigid aluminum conduit fittings:

1. Standard threaded couplings, locknuts, bushings,
Malleable iron, steel or aluminum alloy materials;
plate iron or steel fittings. Aluminum fittings con
0.4 percent copper are prohibited.

2. Locknuts and bushings: As specified for rigid st

3. Set screw fittings: Not permitted for use with a

C. Electrical metallic tubing fittings:

1. Fittings shall meet the requirements of UL 514B

2. Only steel or malleable iron materials are accep

3. Couplings and connectors: Concrete tight and rai
connectors having insulated throats. Use gland and
type couplings and connectors for conduit sizes 50
smaller. Use set screw type couplings with four set
conduit sizes over 50 mm (2 inches). Use set screws
steel with hex head and cup point to firmly seat in
for positive grounding.

4. Indent type connectors or couplings are prohibit

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

D. Flexible steel conduit fittings:

28 0528.33-4
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1. Conform to UL 514B. Only steel or malleable iron
acceptable.

2. Clamp type, with insulated throat.

E. Liquid-tight flexible metal conduit fittings:

1. Fittings shall meet the requirements of UL 514B

2. Only steel or malleable iron materials are accep

3. Fittings must incorporate a threaded grounding c
plastic compression ring, and a gland for tightenin
shall have insulated throats.

F. Surface metal raceway fittings: As recommended b
manufacturer.

2.5 CONDU T SUPPORTS

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

B. Individual Conduit Hangers: Designed for the pur
pre-assembled closure bolt and nut, and provisions
hanger rod.

C. Multiple conduit (trapeze) hangers: Not less tha
by 1-1/2 inch), 12 gage steel, cold formed, lipped
less than 9 mm (3/8 inch) diameter steel hanger rod

D. Solid Masonry and Concrete Anchors: Self-drillin
machine bolt expansion.

2.6 QOUTLET, JUNCTION, AND PULL BOXES

A. UL-50 and UL-514A.

B. Cast metal where required by the NEC or shown, a
rustproof boxes.

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

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

E. Sheet metal boxes: Galvanized steel, except wher

F. Flush mounted wall or ceiling boxes shall be ins
covers so that front face of raised cover is flush
Surface mounted wall or ceiling boxes shall be inst
style flat or raised covers.

2.7 CABI NETS

A. NEMA 250, Type 1, galvanized-steel box with remo
removable front, finished inside and out with manuf
enamel.

B. Hinged door in front cover with flush latch and

C. Key latch to match panelboards.

D. Metal barriers to separate wiring of different s

E. Accessory feet where required for freestanding e

28 0528.33-5
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2.8 W REWAYS
A. Equip with hinged covers, except where removable
2.11 SLEEVES FOR RACEWAYS
A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Gr
galvanized steel, plain ends.

09-11

covers are shown.

ade B, Schedule 40,

SPEC WRITER NOTE: Retain first paragraph
below if cables penetrate exterior walls

below grade.
B. Cast-lron Pipe Sleeves: Cast or fabricated "wall

ductile-iron pressure pipe, with plain ends and int
unless otherwise indicated.

C. Sleeves for Rectangular Openings: Galvanized sh
0.052- or 0.138-inch (1.3- or 3.5-mm) thickness as
length to suit application.

D. Coordinate sleeve selection and application with
application of firestopping specified in Division 0
"FIRESTOPPING."

PART 3 - EXECUTI ON
3.1 PENETRATI ONS
A. Cutting or Holes:

1. Locate holes in advance where they are proposed
sections such as ribs or beams. Obtain the approval
Engineer/COTR prior to drilling through structural

2. Cut holes through concrete and masonry in new an
with a diamond core drill or concrete saw. Pneumati
electric, hand or manual hammer type drills are not

where permitted by the Resident Engineer/COTR as re

working space.

B. Fire Stop: Where conduits, wireways, and other e
security raceways pass through fire partitions, fir
partitions, or floors, install a fire stop that pro
barrier against the spread of fire, smoke and gases
Section 07 84 00, FIRESTOPPING, with rock wool fibe
sealant only. Completely fill and seal clearances b
openings with the fire stop material.

3.2 | NSTALLATI ON, GENERAL

A. Install conduit as follows:
1. In complete runs before pulling in cables or wir

28 0528.33-6
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2. Flattened, dented, or deformed conduit is not pe
replace the damaged conduits with new undamaged mat
3. Assure conduit installation does not encroach in
head room, walkways, or doorways.
4. Cut square with a hacksaw, ream, remove burrs, a
5. Mechanically continuous.
6. Independently support conduit at 2.4 m (8 foot)
other supports i.e., (suspended ceilings, suspended
supporting members, lighting fixtures, conduits, me
or mechanical ducts).
7. Support within 300 mm (12 inches) of changes of
300 mm (12 inches) of each enclosure to which conne
8. Close ends of empty conduit with plugs or caps a
to prevent entry of debris, until wires are pulled
9. Conduit installations under fume and vent hoods

10. Secure conduits to cabinets, junction boxes, pu
boxes with bonding type locknuts. For rigid and IMC
installations, provide a locknut on the inside of t
up wrench tight. Do not make conduit connections to
covers.

11. Flashing of penetrations of the roof membrane i
07 60 00, “FLASHING AND SHEET METAL".

12.Do not use aluminum conduits in wet locations.

13. Unless otherwise indicated on the drawings or s
conduits shall be installed concealed within finish
and ceilings.

. Conduit Bends:

1. Make bends with standard conduit bending machine

2. Conduit hickey may be used for slight offsets, a

stubbed out conduits.

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

C. Layout and Homeruns:

1. Install conduit with wiring, including homeruns,

2. Deviations: Make only where necessary to avoid i
after drawings showing the proposed deviations have
approved by the Resident Engineer/COTR.

D. Fire Alarm:

1. Fire alarm conduit shall be painted red (a red “
from the conduit manufacturer may be used in lieu o
in accordance with the requirements of Section 28 3
DETECTION AND ALARM”.

28 0528.33-7
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3. 3 CONCEALED WORK | NSTALLATI ON
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 vapo r 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 Resident Engineer/COTR prior to construction,
and after submittal of drawing showing location, si ze, 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 s ix conduit
diameters apart, except one conduit diameter at con duit 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 conc rete around the
conduits.

5. Make couplings and connections watertight. Use t hread compounds that
are UL approved conductive type to insure low resis tance ground
continuity through the conduits. Tightening set scr ews 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 oth er types in the
same system is prohibited.
2. Conduit for conductors 600 volts and below:

a. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type conduits
mixed indiscriminately in the same system is prohib ited.
3. Align and run conduit parallel or perpendicular to the building
lines.
4. Connect recessed lighting fixtures to conduit ru ns with maximum 1800
mm (6 feet) of flexible metal conduit extending fro m a junction box

to the fixture.
5. Tightening set screws with pliers is prohibited.
3.4 EXPOSED WORK | NSTALLATI ON
A. Unless otherwise indicated on the drawings, expo sed conduit is only
permitted in mechanical and electrical rooms.

28 05 28.33 -8



B. Conduit for Conductors 600 volts and below:
1. Rigid steel, IMC, rigid aluminum, or EMT. Differ
mixed indiscriminately in the system is prohibited.
C. Align and run conduit parallel or perpendicular
D. Install horizontal runs close to the ceiling or
conduit straps.
E. Support horizontal or vertical runs at not over
intervals.
F. Surface metal raceways: Use only where shown.
G. Painting:
1. Paint exposed conduit as specified in Section09
2. Paint all conduits containing cables rated over
orange. Refer to Section 09 91 00, “PAINTING” for p
type, and exact color. In addition, paint legends,
inch) high black numerals and letters, showing the
rating. Provide legends where conduits pass through
and at maximum 6000 mm (20 foot) intervals in betwe

3.5 CONDUI T SUPPORTS, | NSTALLATI ON

A. Safe working load shall not exceed 1/4 of proof
devices.
B. Use pipe straps or individual conduit hangers fo
conduits. Maximum distance between supports is 2.5
C. Support multiple conduit runs with trapeze hange
that are designed to support a load equal to or gre
the weights of the conduits, wires, hanger itself,
pounds). Attach each conduit with U-bolts or other
D. Support conduit independently of junction boxes,
suspended ceiling T-bars, angle supports, and simil
E. Fasteners and Supports in Solid Masonry and Conc
1. New Construction: Use steel or malleable iron co
place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 6 mm (1/4
and not less than 28 mm (1-1/8 inch) embedment.
b. Power set fasteners not less than 6 mm (1/4 inch
depth of penetration not less than 75 mm (3 inches)
c. Use vibration and shock resistant anchors and fa
attaching to concrete ceilings.
F. Hollow Masonry: Toggle bolts are permitted.
G. Bolts supported only by plaster or gypsum wallbo

28 0528.33-9
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H. Metal Structures: Use machine screw fasteners or
specifically designed and approved for the applicat

I. Attachment by wood plugs, rawl plug, plastic, le
anchors, or wood blocking and bolts supported only
prohibited.

J. Chain, wire, or perforated strap shall not be us
conduit.

K. Spring steel type supports or fasteners are proh
except: Horizontal and vertical supports/fasteners

L. Vertical Supports: Vertical conduit runs shall h
supports in accordance with the NEC and as shown. P
cable and wire with fittings that include internal
collars.

3.6 BOX | NSTALLATI ON
A. Boxes for Concealed Conduits:
1. Flush mounted.
2. Provide raised covers for boxes to suit the wall
construction and finish.

B. In addition to boxes shown, install additional b
prevent damage to cables and wires during pulling i

C. Remove only knockouts as required and plug unuse
threaded plugs for cast metal boxes and snap-in met
metal boxes.

D. Outlet boxes in the same wall mounted back-to-ba
minimum 600 mm (24 inch), center-to-center lateral
maintained between boxes).

E. Minimum size of outlet boxes for ground fault in
receptacles is 100 mm (4 inches) square by 55 mm (2
with device covers for the wall material and thickn

F. Stencil or install phenolic nameplates on covers
on riser diagrams; for example "SIG-FA JB No. 1".

G. On all Branch Circuit junction box covers, ident
black marker.

3.7 ELECTRONI C SAFETY AND SECURI TY CONDUI T

A. Install the electronic safety and security racew
drawings.

B. Minimum conduit size of 19 mm (3/4 inch), but no
shown on the drawings.

C. All conduit ends shall be equipped with insulate

D. All 200 mm (four inch) conduits within buildings
boxes after every two 90 degree bends. Size boxes p

28 05 28.33-10
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terrupter (GFI)
-1/8 inches) deep,
ess involved.

of the boxes identified

ify the circuits with

ay system as shown on
t less than the size
d bushings.

shall include pull
er the NEC.



E. Vertical conduits/sleeves through closets floors
less than 75 mm (3 inches) below the floor and not
inches) below the ceiling of the floor below.

F. Terminate conduit runs to/from a backboard in a
space at the top or bottom of the backboard. Condui
communication closets next to the wall and be flush

G. Where drilling is necessary for vertical conduit
not to affect structural sections such as ribs or b

H. All empty conduits located in communications clo
shall be sealed with a standard non-hardening duct
prevent the entrance of moisture and gases and to m
requirements.

I. Conduit runs shall contain no more than four qua
bends) between pull boxes/backboards. Minimum radiu

shall terminate not
less than 75 mm (3

closet or interstitial
ts shall enter
with the backboard.
s, locate holes so as
eams.
sets or on backboards
seal compound to
eet fire resistance

rter turns (90 degree
s of communication

conduit bends shall be as follows (special long rad ius):
Sizes of Conduit Radius of Conduit Bends
Trade Size mm, Inches
Ya 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
specified in on the wall of communication closets
drawings . Mount the plywood with the bottom edge 3
above the finished floor.

K. Furnish and pull wire in all empty conduits. (Sl
exceptions).

3.8 COWM SSI ONI NG

A. Provide commissioning documentation in accordanc
of Section 28 08 00 — “COMMISSIONING OF ELECTRONIC
SYSTEMS?” for all inspection, start up, and contract
above and required by the System Readiness Checklis
Commissioning Agent.

280528.33-11

retardant plywood
where shown on
00 mm (one foot)

eeves through floor are

e with the requirements
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SAFETY AND SECURITY

or testing required
t provided by the
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B. Components provided under this section of the sp ecification will be
tested as part of a larger system. Refer to Sectio n 28 08 00,
“COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS” and related
sections for contractor responsibilities for system commissioning.
---END---
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