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SECTION 28 05 13
CONDUCTORS AND CABLES FOR ELECTRONI C SAFETY AND SECURI TY

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the finishing, installation, connection, testing
and certification the conductors and cables required for a fully
functional for electronic safety and security (ESS) system
1. 2 RELATED WORK
A. Section 01 00 00 - GENERAL REQUI REMENTS. For General Requirenents.
B. Section 07 84 00 - FIRESTOPPI NG Requirerments for firestopping
application and use.
C. Section 28 05 00 — COMVON WORK RESULTS FOR ELECTRONI C SAFETY AND
SECURI TY. Requirenents for general requirements that are common to nore
t han one section in Division 28.
D. Section 28 05 26 - GROUNDI NG AND BONDI NG FOR ELECTRONI C SAFETY AND
SECURI TY. Requirenents for personnel safety and to provide a | ow
i npedance path for possible ground fault currents.
E. Section 26 05 33 - CONDUI TS AND BOXES FOR ELECTRI CAL SYSTEMS.
Requi renments for infrastructure
F. Section 28 08 00 - COWM SSI ONI NG OF ELECTRONI C SAFETY AND SECURI TY
SYSTEMS. Requirements for comr ssioning.
1.3 DEFI NI TI ONS
BICSI: Building Industry Consulting Service |International
EM: Electronagnetic interference.
IDC.  Insulation displacenent connector.

oo w>

Ladder Cable Tray: A fabricated structure consisting of two

[ ongi tudinal side rails connected by individual transverse nenbers

(rungs).

E. Low Voltage: As defined in NFPA 70 for circuits and equi pnment operating
at less than 50 V or for renote-control and signaling power-linited
circuits.

F. Open Cabling: Passing telecommunications cabling through open space
(e.g., between the studs of a wall cavity).

G RCDD: Registered Conmmunications Distribution Designer

H Solid-Bottomor Nonventilated Cable Tray: A fabricated structure

consisting of integral or separate longitudinal side rails, and a bottom

wi thout ventil ation openings.
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I. Trough or Ventilated Cable Tray: A fabricated structure consisting of
integral or separate longitudinal rails and a bottom having openings
sufficient for the passage of air and using 75 percent or |ess of the
pl an area of the surface to support cabl es.
J. UTP: Unshiel ded twi sted pair.
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 DRAW NGS, PRODUCT DATA, AND

SAMPLES, furnish the foll ow ng:

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

2. Certificates: Two weeks prior to final inspection, deliver to the COR
four copies of the certification that the material is in accordance
with the draw ngs and specifications and diagrans for cable
managenment system

3. Shop Drawi ngs: Cable tray |ayout, showing cable tray route to scale,
with relationship between the tray and adjacent structural
el ectrical, and mechanical elenents. Include the follow ng:

a. Vertical and horizontal offsets and transitions.

b. C earances for access above and to side of cable trays.

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

d. Load calculations to show dead and |ive | oads as not exceeding
manuf acturer's rating for tray and its support el enents.

e. System | abeling schedul es, including electronic copy of |abeling
schedul es that are part of the cable and asset identification
system of the software specified in Parts 2 and 3.

4. Wring Diagranms. Show typical wiring schematics including the
fol | owi ng:

a. Workstation outlets, jacks, and jack assenbli es.

b. Patch cords.

c. Patch panels.

5. Cable Administration Drawi ngs: As specified in Part 3
“ldentification" Article.

Proj ect planning docunents as specified in Part 3.

Mai nt enance Data: For wire and cable to include in naintenance

nmanual s.
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1.6 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by the basic
desi gnati on only.
B. American Society of Testing Material (ASTM:
D2301-04................ St andard Specification for Vinyl Chloride
Plastic Pressure Sensitive Electrical Insulating
Tape
C. Federal Specifications (Fed. Spec.):
A-A-59544-08............ Cable and Wre, Electrical (Power, Fixed
Installation)
D. National Fire Protection Association (NFPA):

70-2011.......... ... ..., Nati onal El ectrical Code (NEC
E. Underwriters Laboratories, Inc. (UL):

44-05. . ... Ther noset - I nsul ated Wres and Cabl es

83-08................... Ther nopl astic-1nsulated Wres and Cabl es

467-07. ... . o El ectrical G oundi ng and Bondi ng Equi prent

486A-03. . ... ... ... Wre Connectors and Sol dering Lugs for Use with
Copper Conductors

486C-04................. Splicing Wre Connectors

486D-05................. I nsul ated Wre Connector Systens for Underground
Use or in Danp or Wt Locations

486E-00................. Equi prent Wring Terminals for Use with Al unm num
and/ or Copper Conductors

493-07. . ... i Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch G rcuit Cable

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

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

1.7 DELI VERY, STORAGE, AND HANDLI NG
A. Test cables upon receipt at Project site.

1. Test optical fiber cable to determne the continuity of the strand
end to end. Use [optical-fiber flashlight] [or] [optical |oss test
set] <Insert test>.

2. Test optical fiber cable on reels. Use an optical tinme domain
reflectometer to verify the cable I ength and | ocate cabl e defects,
splices, and connector; include the |oss value of each. Retain test
data and include the record i n nmai ntenance data.

3. Test each pair of UTP cable for open and short circuits.
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1.8 PRQIECT CONDI TI ONS
A. Environnental Limtations: Do not deliver or install UTP, optica
fiber, and coaxial cables and connecting materials until wet work in
spaces is conplete and dry, and tenporary HVAC systemis operating and
mai nt ai ni ng anbi ent tenperature and humidity conditions at occupancy
| evel s during the remainder of the construction period.

PART 2 - PRODUCTS
2.1 GENERAL

A. Support of Open Cabling: NRTL |abeled for support of Category 6
cabling, designed to prevent degradation of cabl e performance and pinch
poi nts that coul d damage cabl e.

1. Support brackets with cable tie slots for fastening cable ties to
brackets.

2. Lacing bars, spools, J-hooks, and D-rings.

3. Straps and ot her devi ces.

B. Cable Trays:

1. Cable Tray Materials: Metal, suitable for indoors, and protected
agai nst corrosion by electroplated zinc gal vani zing, conplying with
ASTM B 633, Type 1, not less than 0.000472 inch (0.012 mm thick hot-
di p gal vani zi ng, conmplying with ASTM A 123/ A 123M Grade 0.55, not
[ ess than 0.002165 inch (0.055 mm) thick

2. Basket Cable Trays: Wre nmesh spacing shall not exceed 2 by 4 inches
(50 by 100 mM).

3. Trough Cable Trays: Nominally 6 inches (150 m) wi de.

4. Ladder Cable Trays: a rung spacing of 12 inches (305 mj spacing.

C. Conduit and Boxes: Conply with requirenents in Division 28 Section
"Conduits and Backboxes for Electrical Systens."[Flexible metal conduit
shal | not be used.]

1. Qutlet boxes shall be no smaller than 2 inches (50 m) wide, 3 inches
(75 m) high, and 2-1/2 inches (64 mm) deep

2. 2 BACKBQARDS

A. Backboards: Plywod, fire-retardant treated, 3/4 by 48 by 96 inches (19
by 1220 by 2440 nm). Conply with requirenments for plywood backing
panels in Division 06 Section "Rough Carpentry".

2.3 UTP CABLE

A. Description: 100-ohm 4-pair UTP, forned into 25-pair binder groups

covered with a blue thernoplastic jacket.
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Conply with I CEA S-90-661 for nechanical properties.

Conply with TI A/ El A-568-B. 1 for performance specifications.
Conply with TIA/ElI A-568-B. 2, [Category 5e] [Category 6].

Li sted and | abel ed by an NRTL acceptable to authorities having

jurisdiction as conplying with UL 444 and NFPA 70 for the foll ow ng
types:

a.

e.
f.

g.

Conmuni cati ons, CGeneral Purpose: Type CMor CMG [; or MPP, CM,
MPR, CMR, MP, or MPQG.

Conmuni cati ons, Plenum Rated: Type CWP [; or MPP], conplying with
NFPA 262.

Conmuni cations, Riser Rated: Type CVR [; or MPP, CMP, or MPR],
conplying with UL 1666.

Conmuni cati ons, Limted Purpose: Type CMX[; or MPP, CWP, MPR,
CVR, MP, MPG CM or CMF.

Mul ti purpose: Type MP or MPG[; or MPP or MPR].

Mul ti purpose, Plenum Rated: Type MPP, conplying with NFPA 262.
Mul ti purpose, Riser Rated: Type MPP, conplying with UL 1666.

2.4 UTP CABLE HARDWARE
A. UTP Cabl e Connecting Hardware: |DC type, using nodul es designed for

punch-down caps or tools. Cables shall be terminated with connecting

hardware of the sane category or higher.
2.5 OPTI CAL FI BER CABLE
A. Description: Miltinode, 50/125, 62.5/125-m croneter, nonconductive,

tight

buffer, optical fiber cable.

1. Conply with I CEA S-83-596 for nmechanical properties.

2. Conmply with TIA El A-568-B.3 for performance specifications.
3. Conply with [TI A/ El A-492AAAA- B] [Tl Al El A- 492AAAA- A] for detailed
speci fications.

4. Listed and | abel ed by an NRTL acceptable to authorities having
jurisdiction as conplying with UL 444, UL 1651, and NFPA 70 for the
foll owi ng types:

a.

b
c.
d

General Purpose, Nonconductive: Type OFNP.

Pl enum Rat ed, Nonconductive: Type OFNP, conplying with NFPA 262.
Ri ser Rated, Nonconductive: Type OFNP, conplying with UL 1666.
CGeneral Purpose, Conductive: Type OFC or OFCG [; or OFNG OFN,
OFCR, OFNR, OFCP, or OFNP].

Pl enum Rat ed, Conductive: Type OFCP or OFNP, conplying with NFPA
262.
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f. Riser Rated, Conductive: Type OFCR OFCP, or OFNP, conplying wth

UL 1666.
Conductive cable shall be steel arnored type.
Maxi mum Attenuation: 3.50 dB/kmat 850 nm 1.5 dB/kmat 1300 nm

M ni mum Modal Bandwi dth: 160 MHz-km at 850 nm 500 MHz-km at 1300

nm
Jacket :

1. Jacket Color: Aqua for 50/125-m croneter cable, Oange for 62.5/125-

m cronet er cabl e.

2. Cable cordage jacket, fiber, unit, and group col or shall be according

to TI A/ El A-598-B.

3. Inprinted with fiber count, fiber type, and aggregate | ength at
regul ar intervals not to exceed 40 inches (1000 mM)j.

OPTI CAL FI BER CABLE HARDWARE

Cabl e Connecting Hardware: Meet the Optical Fiber Connector

Intermateability Standards (FOCIS) specifications of TIA/ ElA 604-2,

TI A/ El A-604-3-A, and TIA EI A-604-12. Conply with TIA El A-568-B. 3.

1. Quick-connect, sinplex and dupl ex, Type ST connectors. |Insertion
| oss shall be not nore than 0.75 dB

2. Type SFF connectors nay be used in term nation racks, panels, and
equi prent packages.

RS- 232 CABLE

Standard Cable: NFPA 70, Type CM

1. Paired, 2 pairs, No. 22 AW stranded (7x30) tinned copper
conduct ors.
Pol ypr opyl ene insul ati on.
I ndi vi dual al um num foil-polyester tape shielded pairs with 100
percent shield coverage.
PVC j acket .

5. Pairs are cabled on conmmpn axis with No. 24 AWG stranded (7x32)
ti nned copper drain wre.

6. Flanme Resistance: Conply with UL 1581

Pl enum Rat ed Cabl e: NFPA 70, Type CWP

1. Paired, 2 pairs, No. 22 AW5 stranded (7x30) tinned copper
conduct or s.
Pl astic insulation
I ndi vi dual al um num foil -polyester tape shielded pairs with 100
percent shield coverage.

4. Plastic jacket.
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5. Pairs are cabled on conmon axis with No. 24 AW5 stranded (7x32)
ti nned copper drain wre.
6. Flanme Resistance: Conply with NFPA 262.
RS- 485 CABLE
Standard Cable: NFPA 70, Type CM or CM3.
1. Paired, 2 pairs, twisted, No. 22 AWG stranded (7x30) tinned copper
conduct ors.
PVC i nsul ati on.
Unshi el ded.
PVC j acket.
. Flane Resistance: Conmply with UL 1581
Pl enum Rat ed Cabl e: NFPA 70, Type CMP
1. Paired, 2 pairs, No. 22 AW5 stranded (7x30) tinned copper
conduct ors.

o os W

Fl uori nat ed et hyl ene propyl ene insul ation.

Unshi el ded.

Fl uori nat ed et hyl ene propyl ene jacket.

Fl ame Resistance: NFPA 262, Fl ane Test.

LOW VOLTAGE CONTROL CABLE

Paired Lock Cable: NFPA 70, Type CMG

1. 1 pair, twisted, No. 16 AW5 stranded (19x29) tinned copper
conduct ors.

ok wnDn

PVC insul ati on.

Unshi el ded.

PVC j acket .

. Flane Resistance: Conply with UL 1581

Pl enunmt Rat ed, Paired Lock Cable: NFPA 70, Type CWMP

1. 1 pair, twisted, No. 16 AW5 stranded (19x29) tinned copper
conduct ors.

gos W

2. PVC insul ation.

3. Unshi el ded.

4. PVC j acket.

5. Flame Resistance: Conply with NFPA 262.
Pai red Lock Cable: NFPA 70, Type CMG

1. 1 pair, twisted, No. 18 AW5 stranded (19x30) tinned copper
conduct ors.
PVC i nsul ati on.
Unshi el ded.
PVC j acket.

28 05 13 - 7



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROQJIECT NO. 528A8-12-801
5. Flame Resistance: Conply with UL 1581.
D. Pl enum Rated, Paired Lock Cable: NFPA 70, Type CWP.
1. 1 pair, twisted, No. 18 AW5 stranded (19x30) tinned copper
conduct ors.
Fl uori nat ed et hyl ene propyl ene insul ation.
Unshi el ded.
Pl astic jacket.
Fl ame Resi stance: NFPA 262, Flane Test.
.10 CONTROL- Cl RCU T CONDUCTORS
A. Cass 1 Control Circuits: Stranded copper, Type THHN-THW, in raceway
conplying with UL 83.
B. Cass 2 Control Circuits: Stranded copper, [Type THHN-THW, in raceway]
[power-limted cable, concealed in building finishes] [power-limted

ok Wb

tray cable, in cable tray] conmplying with UL 83.
C. Uass 3 Remrote-Control and Signal Circuits: Stranded copper, Type TWor
TF, conplying with UL 83.
.11 FIRE ALARM WRE AND CABLE
A. Ceneral Wre and Cable Requirenents: NRTL |isted and | abeled as
conplying with NFPA 70, Article 760.
B. Signaling Line Grcuits: Tw sted, shielded pair, not |ess than No. 18
AWG size as recommended by system manufacturer.
1. Grcuit Integrity Cable: Tw sted shielded pair, NFPA 70, Article
760, Classification Cl, for power-limted fire alarmsignal service
Type FPL. NRTL listed and | abel ed as conplying with UL 1424 and UL
2196 for a 2-hour rating.
C. Non-Power-Linmted Crcuits: Solid-copper conductors with 600-V rated,
75 deg C, color-coded insul ation.
1. LowVoltage Circuits: No. 16 AWG mi ni mum
2. Line-Voltage Grcuits: No. 12 AW5 mini num
3. Milticonductor Arnored Cable: NFPA 70, Type MC, copper conductors,
Type TFN THHN conductor insul ation, copper drain wre, copper arnor
with outer jacket with red identifier stripe, NTRL listed for fire
alarm and cable tray installation, plenumrated, and conplying with
requirenments in UL 2196 for a 2-hour rating.
.14 | DENTI FI CATI ON PRODUCTS
A Conply with UL 969 for a systemof |abeling materials, including |abel
stocks, l|ami nating adhesives, and inks used by |abel printers.
.15 SOURCE QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to eval uate cabl es.
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B. Factory test UTP and optical fiber cables on reels according to TIA ElA-
568-B. 1.

C. Factory test UTP cables according to TIA El A-568-B. 2.

D. Factory test multinode optical fiber cables according to TlIA/ El A-526-14-
A and TI A/ El A-568-B. 3.

E. Factory sweep test coaxial cables at frequencies from5 MHz to 1 GHz.
Sweep test shall test the frequency response, or attenuation over
frequency, of a cable by generating a voltage whose frequency is varied
t hrough the specified frequency range and graphing the results.

F. Cable will be considered defective if it does not pass tests and
i nspecti ons.

G Prepare test and inspection reports.

2.16 W RE LUBRI CATI NG COVMPOUND

A. Suitable for the wire insulation and conduit it is used with, and shal
not harden or becone adhesive.

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

2. 17 FI REPROOFI NG TAPE

A. The tape shall consist of a flexible, conformable fabric of organic
conposition coated one side with flane-retardant el astoner.

B. The tape shall be sel f-extinguishing and shall not support conbustion.

It shall be arc-proof and fireproof.

C. The tape shall not deteriorate when subjected to water, gases, salt
wat er, sewage, or fungus and be resistant to sunlight and ultraviol et
light.

D. The finished application shall w thstand a 200-anpere arc for not |ess
t han 30 seconds.

E. Securing tape: dass cloth electrical tape not Iess than 0.18 mm
(7 mls) thick, and 19 nmm (3/4 inch) w de.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON OF CONDUCTORS AND CABLES
A. Conply wi th NECA 1.
B. General Requirenents for Cabling:
1. Conply with TI A/ El A-568-B. 1.
2. Comply with BICSI ITSIM Ch. 6, "Cable Term nation Practices."”
3. Install 110-style IDC term nation hardware unl ess ot herw se
i ndi cat ed.
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Term nate all conductors; no cable shall contain un-term nated
el ements. Make terminations only at indicated outlets, termnals,
and cross-connect and patch panels.
Cabl es nay not be spliced. Secure and support cables at intervals
not exceeding 30 inches (760 mm and not nore than 6 inches (150 nm
from cabi nets, boxes, fittings, outlets, racks, franes, and
term nal s.

Bundl e, lace, and train conductors to term nal points without

exceedi ng manufacturer's limtations on bending radii, but not |ess
than radii specified in BICSI ITSIM "Cabling Termnation Practices"
Chapter. Install lacing bars and distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cabl e.

Do not splice cable between term nation, tap, or junction points.

Renove and di scard cable if damaged during installation and repl ace

it with new cable.

Col d-Weat her Installation: Bring cable to roomtenperature before

dereeling. Heat |anps shall not be used for heating.

Pul l'i ng Cabl e:

a. Comply with BICSI ITSIM Ch. 4, "Pulling Cable." NMonitor cable
pul | tensions.

b. Provide installation equi pnent that will prevent the cutting or
abrasion of insulation during pulling of cables.
Use ropes nade of nonnetallic material for pulling feeders.
Attach pulling lines for feeders by neans of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the COR

e. Pull in mltiple cables together in a single conduit.

Splice cables and wires where necessary only in outlet boxes, junction

boxes, or pull boxes.

1

Splices and term nations shall be nmechanically and electrically
secure.

Where the Governnent determ nes that unsatisfactory splices or

term nati ons have been installed, renmpve the devices and instal
approved devices at no additional cost to the Governnent.

Seal cable and wire entering a building fromunderground, between the

wire and conduit where the cable exits the conduit, with a non-hardening

approved compound.
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Unl ess ot herwi se specified in other sections install wring and connect
to equi pment/devices to performthe required functions as shown and

speci fi ed.

Except where otherwi se required, install a separate power supply circuit
for each systemso that mal functions in any systemw || not affect other
syst ens.

Where separate power supply circuits are not shown, connect the systens
to the nearest panel boards of suitable voltages, which are intended to
supply such systens and have suitable spare circuit breakers or space
for installation
Install a red warning indicator on the handl e of the branch circuit
breaker for the power supply circuit for each systemto prevent
acci dental de-energizing of the systemns.
System vol t ages shall be 120 volts or | ower where shown on the draw ngs
or as required by the NEC.
UTP Cabl e Installation:
1. Comply with TI A/ El A-568-B. 2
2. Do not untw st UTP cables nore than 1/2 inch (12 mm fromthe point
of termination to maintain cable geonetry.
Optical Fiber Cable Installation:
1. Comply with TI A/ El A-568-B.3
2. Cable shall be termi nated on connecting hardware that is rack or
cabi net nount ed.
Open- Cabl e Installation:
1. Install cabling with horizontal and vertical cable guides in
t el econmuni cati ons spaces with term nating hardware and
i nterconnecti on equi pnent.
2. Suspend copper cable not in a wireway or pathway a mni mum of 8
i nches (200 mm) above ceilings by cable supports not nore than [60
i nches (1525 mm] <Insert dinension> apart.
3. Cable shall not be run through structural nenbers or in contact with
pi pes, ducts, or other potentially damaging itens.
Install ati on of Cabl e Routed Exposed under Raised Floors:
1. Install plenumrated cable only.
2. Install cabling after the flooring systemhas been installed in
rai sed floor areas.
3. Coil cable [72 inches (1830 mm] <lInsert size> long shall be neatly
coiled not less than [12 inches (300 mMmM)] <Insert size> in dianeter
bel ow each feed point.
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Qut door Coaxial Cable Installation:

1. Install outdoor connections in enclosures conplying with NEVA
Type 4X. Install corrosion-resistant connectors with properly
designed Orings to keep out noisture.

2. Attach antenna lead-in cable to support structure at intervals
exceedi ng 36 inches (915 m).

Separation fromEM Sources:

1. Conply with BICSI TDWM and TI A/ El A-569- A recommendati ons for

-12-801

250,

not

separati ng unshi el ded copper voice and data comruni cati on cable from

potential EM sources, including electrical power |ines and
equi pnent .

2. Separation between open communications cables or cables in
nonmetal i c raceways and unshi el ded power conductors and el ect
equi prent shall be as foll ows:

a. Electrical Equiprment Rating Less Than 2 kVA: A m ni num of
i nches (127 m).

rical

5

b. Electrical Equipment Rating between 2 and 5 kVA: A mini mum of 12

i nches (300 mM).
c. Electrical Equiprment Rating More Than 5 kVA: A m ni num of
i nches (600 mM)j.
3. Separation between comuni cations cables in grounded netallic

24

raceways and unshi el ded power lines or electrical equipnent shall be

as fol |l ows:

a. Electrical Equipnrent Rating Less Than 2 kVA: A m ni num of 2-1/2

i nches (64 mm.

b. Electrical Equiprment Rating between 2 and 5 kVA: A mini mum of 6

i nches (150 m).
c. Electrical Equipnent Rating More Than 5 kVA: A m ni num of
i nches (300 mMj.
4. Separation between communi cations cables in grounded netallic
raceways and power |lines and electrical equipnment |ocated in g
netallic conduits or enclosures shall be as follows:

12

r ounded

a. Electrical Equiprment Rating Less Than 2 kVA: No requirenent.

b. Electrical Equipnment Rating between 2 and 5 kVA: A mini mum of 3

i nches (75 mm.

c. Electrical Equipnent Rating More Than 5 kVA: A m ni num of 6

i nches (150 mM).

5. Separation between Cables and El ectrical Mtors and Transforners, 5

kVA or HP and Larger: A mninmmof 48 inches (1200 nm.

28 05 13 - 12



3.

2

CLI N0O2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROQJIECT NO. 528A8-12-801

6. Separation between Cables and Fluorescent Fixtures: A mininmmof 5
i nches (127 nmj.

FI RE ALARM W RI NG | NSTALLATI ON

Conmply with NECA 1 and NFPA 72.

Wring Method: Install wiring in netal raceway according to Division 28

Secti on CONDU TS AND BACKBOXES FOR ELECTRI CAL SYSTEMS. "

1. Install plenumcable in environnental air spaces, including plenum
cei l i ngs.

2. Fire alarmcircuits and equi pment control w ring associated with the
fire alarmsystemshall be installed in a dedi cated raceway system
This system shall not be used for any other wire or cable.

Wring Method:

1. Cables and raceways used for fire alarmcircuits, and equi pnent
control wiring associated with the fire alarmsystem nay not contain
any other wire or cable.

2. Fire-Rated Cables: Use of 2-hour, fire-rated fire al arm cabl es, NFPA
70, Types M and Cl, is[ not] pernitted.

3. Signaling Line Circuits: Power-limted fire alarm cables [may]

[shall not] be installed in the sane cable or raceway as signaling
line circuits.

Wring within Enclosures: Separate power-limted and non-power-linited

conductors as recommended by manufacturer. |Install conductors parallel

with or at right angles to sides and back of the enclosure. Bundle,
lace, and train conductors to term nal points with no excess. Connect
conductors that are term nated, spliced, or interrupted in any enclosure
associated with the fire alarmsystemto term nal blocks. Mark each
term nal according to the systemis wiring diagrans. Mke al

connections with approved crinp-on term nal spade |ugs, pressure-type

term nal bl ocks, or plug connectors.

Cabl e Taps: Use nunbered termnal strips in junction, pull, and outl et

boxes, cabinets, or equiprment encl osures where circuit connections are

nade.

Col or-Coding: Color-code fire alarmconductors differently fromthe

normal building power wiring. Use one color-code for alarmcircuit

wi ring and another for supervisory circuits. Color-code audible alarm

indicating circuits differently fromalarminitiating circuits. Use

different colors for visible alarmindicating devices. Paint fire alarm
system junction boxes and covers red. Paint all fire alarmconduits red
and | abel ed at intervals not exceeding 10ft.
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Risers: Install at least two vertical cable risers to serve the fire
alarm system Separate risers in close proximty to each other with a
m ni mum one-hour-rated wall, so the |oss of one riser does not prevent
the receipt or transm ssion of signals fromother floors or zones.
Wring to Renote Alarm Transmitting Device: 1-inch (25-mm conduit
between the fire alarmcontrol panel and the transmtter. Install
nunber of conductors and el ectrical supervision for connecting wiring as
needed to suit nonitoring function.
CONTROL Cl RCUI' T CONDUCTORS
M ni mum Conduct or Si zes:
1. Cass 1 renpte-control and signal circuits, No. 14 AWNG
2. Cass 2 lowenergy, renote-control and signal circuits, No. 16 AWG
3. CUass 3 lowenergy, renote-control, alarmand signal circuits, No. 12
AVG,
CONNECTI ONS
Conply with requirements in Division 28 Section, PHYSI CAL ACCESS CONTROL
for connecting, term nating, and identifying wires and cabl es.
Conply with requirenments in Division 28 Section "INTRUSI ON DETECTI ON'
for connecting, term nating, and identifying wires and cabl es.
Conply with requirenents in Division 28 Section "VIDEO SURVEI LLANCE" for
connecting, termnating, and identifying wires and cabl es.
Conply with requirements in Division 28 Section "ELECTRONI C PERSONAL
PROTECTI ON SYSTEMS" for connecting, ternminating, and identifying wires
and cabl es.
Conply with requirements in Division 28 Section "FlI RE DETECTI ON AND
ALARM' for connecting, termnating, and identifying wires and cables.
FI RESTOPPI NG
Conply with requirerments in Division 07 Section "PENETRATI ON
FI RESTOPPI NG, "
Conply with TI A/ El A-569-A, "Firestopping" Annex A
Conply with BICSI TDWM "Firestopping Systens" Article.
GROUNDI NG
For communications wiring, conply with ANSI-J-STD 607-A and wi th BI CSI
TDMM " Groundi ng, Bonding, and Electrical Protection" Chapter.
For low voltage wiring and cabling, conply with requirements in Division
28 Section "GROUNDI NG AND BONDI NG FOR ELECTRONI C SAFETY AND SECURI TY."
| DENTI FI CATI ON
I dentify system conponents, wiring, and cabling conplying with TIA/ El A
606- A
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Install a permanent wire marker on each wire at each term nation.

I dentifying nunbers and letters on the wire markers shall correspond to

those on the wiring diagrans used for installing the systens.

Wre markers shall retain their narkings after cleaning.

In each handhol e, install enbossed brass tags to identify the system

served and function.

FI ELD QUALI TY CONTRCL

Testing Agency: Engage a qualified testing agency to performtests and

i nspecti ons.

Performtests and inspections.

Tests and | nspecti ons:

1. Visually inspect UTP and optical fiber cable jacket materials for UL
or third-party certification markings. |nspect cabling term nations
to confirmcol or-coding for pin assignnents, and i nspect cabling
connections to confirmconpliance with TI A/ El A-568-B. 1.

2. Visually inspect cable placenment, cable term nation, grounding and
bondi ng, equi prent and patch cords, and | abeling of all conponents.

3. Test UTP cabling for DC | oop resistance, shorts, opens, intermttent
faults, and polarity between conductors. Test operation of shorting
bars in connection blocks. Test cables after term nation but not
Cross connection.

a. Test instrunents shall neet or exceed applicable requirenents in
TIA El A-568-B. 2. Performtests with a tester that conplies with
performance requirenents in "Test Instrunents (Normative)" Annex,
conpl ying with neasurenent accuracy specified in "Measurenent
Accuracy (Informative)" Annex. Use only test cords and adapters
that are qualified by test equi pnent manufacturer for channel or
link test configuration.

4. Optical Fiber Cable Tests:

a. Test instrunents shall neet or exceed applicable requirenents in
TIA/EI A-568-B.1. Use only test cords and adapters that are
qualified by test equi prent manufacturer for channel or |ink test
configuration.

b. Link End-to-End Attenuation Tests:

1) Multinmode Link Measurenments: Test at 850 or 1300 nmin 1
direction according to TIA El A-526-14-A, Method B, One
Ref erence Jumper.
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2) Attenuation test results for links shall be less than 2.0 dB.
Attenuation test results shall be |less than that cal cul ated
according to equation in TlIA/ El A-568-B. 1.
5. Coaxial Cable Tests: Conply with requirenents in Division 27 Section
"Master Antenna Tel evision System"

D. Docunent data for each nmeasurement. Print data for subnmittals in a
summary report that is formatted using Table 10.1 in BICSI TDW as a
guide, or transfer the data fromthe instrunent to the conputer, save as
text files, print, and submt.

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

F. Prepare test and inspection reports.

3.9 EXI SI TNG W RI NG

A. Unless specifically indicated on the plans, existing wiring shall not be
reused for the new installation. Only wiring that conforms to the
specifications and applicable codes may be reused. If existing wring
does not neet these requirenments, existing wiring nmay not be reused and
new wi res shall be installed.

---END- - -
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