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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers the m nimumrequirenents for
copper and fiber inside cable plant (backbone and
hori zontal segnents), including installation and
term nation requirenents, in support of voice and
data tel econmuni cations systems. Accordingly, this
section should be tailored carefully to suit project
conditions and to meet project requirenents.
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PART 1 GENERAL

1.1 REFERENCES

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications |isted below forma part of this section to the extent
ref erenced:

BUI LDI NG | NDUSTRY CONSULTI NG SERVI CE | NTERNATI ONAL ( BI CSI)

TDVW (1998) 8th Edition, Telecomrunications
Di stribution Methods Manua

ELECTRONI C | NDUSTRI ES ALLI ANCE (EI A)

El A ANSI/ TI A/ El A-568- A (1995) Commercial Building
Tel econmuni cati ons Cabl i ng Standard

El A ANSI/ TI A/ El A-569- A (1998) Commercial Building Standard for
Tel econmuni cati ons Pat hways and Spaces

El A ANSI/ TI A/ El A- 606 (1993) Administration Standard for the
Tel econmmuni cati ons Infrastructure of
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Conmer ci al Bui | di ngs

El A ANSI/ TI A/ El A- 607 (1994) Commercial Buil ding Gounding and
Bondi ng Requirenents for Tel ecomuni cations

El A ANSI/ TI A/ El A- TSB- 455 (1995) Fiber Optic Test Procedures

El A ANSI/ TI A/ El A- TSB- 67 (1995) Transm ssi on Perfornmance

Specifications for Field Testing of
Unshi el ded Twi sted-Pair Cabling Systens

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

UL 1479 (1994) Standard for Safety for Fire Tests
of Through-Penetration Firestops

UL 910 (1999) Standard for Safety for Test for
Fl ane Propagati on and Snoke Density Val ues
for Electrical and Optical Fiber Cables
used i n Spaces Transporting Environnental
Air

2 GENERAL REQUI REMENTS

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: Review subnmittal description (SD) definitions
in Section 01300, "Submittals,"” and edit the
following list to reflect only the submittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each subnitta
description.
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2.1 Scope

This section includes the mninumrequirenments for copper and fiber inside
cabl e pl ant (backbone and horizontal segnents), including installation and
term nation requirenents, in support of voice and data tel econmunications
syst ens.

The hori zontal portion of the tel ecommunicati ons cabling system extends
fromthe work area tel ecommuni cations outlet/connector to the horizontal
cross-connect in the tel ecommuni cations closet/room It consists of the
t el econmuni cati ons outl et/ connector, the horizontal cables, optiona
consolidation point, transition point, and that portion of the
cross-connect in the tel ecomunications cl oset/roomserving the horizonta
cable. Each floor of a building shall be served by its own horizonta
cabling system

The backbone portion of the tel ecormunications cabling systemshall provide
connectivity between equi prent rooms, conmunications closets, and buil ding
entrance facilities. The backbone system shall provide intra-building
connectors between floors in multi-story buil dings and between equi pnent
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roons/ cl osets, and al so provide inter-building connections between
bui | di ngs on canpus or station environnents.

. 2.2 Qual ity Assurance

Al'l nmethods of construction that are not specifically described or
indicated in the Contract Docunents shall be subject to the control and
approval of the COTR

Equi prent and materials shall be of the quality indicated.
Separation fromsources of EM shall be as specified.

Conmruni cati on groundi ng/ eart hi ng and bondi ng shall be in accordance wth
appl i cabl e codes and regul ati ons. G ounding shall neet the requirenents of
El A ANSI/ TI A/ El A-607, and be observed throughout the entire cabling system
Contractor qualifications shall be in accordance with Section 16700,
"Basic Prem se Distribution System Requirenents”.

. 2.3 System Certification and Warranty

Per f ormance based structured cabling systens such as CAT 5E rated systens,
and structured fiber optic cable solutions, shall be provided with a
manuf act urer backed warranty for both perfornmance characteristics, as wel
as product reliability. Systens shall be based on a channel -type sol ution
design that consists of an integrated assenbly of conmponents froma

manuf acturer, or manufacturers, that have partnered to warranty the system
when assenbl ed using their products. |In no case shall any channel be

provi ded that contains a conmponent that is not approved for use in the
channel, by the other conponents nmanufacturers.

The systemwarranty shall be based on a single point of contact. The
entire warranty including cable, connecting hardware, installation, and
performance shall be held by one manufacturer. O her manufacturers of
conponents within the systemshall be warranty program partners of the
manuf acturer hol ding the warranty.

Warranty shall be industry standards based, with requirements for designers
and installers certified by the manufacturer hol ding the warranty. Witten
docunentation of the certification of system performance, along wth
guarant ee provi ded under the warranty, shall be provided by the Contractor
at the closeout of the project.

.3 ENVI RONMVENTAL REQUI REMENTS

Connecting hardware shall be rated for operation under anbient conditions
of 0 to 60 degrees C, and in the range of 0 to 95 percent relative

hum dity, non condensing, for the space in which it is to be installed and
oper at e.

.4  SUBM TTALS

The foll owi ng shall be submitted in accordance with Section 01330,
"Submttal s".

SD- 02 Shop Drawi ngs

Scal ed FLoor Pl ans
Front El evations
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Facepl at es
Hori zontal Patch Pane
Cross-connect Structure

SD- 03 Product Data

Manuf acturer's catal og data shall be provided for the follow ng
items in the horizontal segment:

Hori zontal cable (Category 5E and fiber cabling) from
t el econmmuni cations closet/roomto work station

Cat egory 5E Modul ar Jacks

Optical Fiber Media Adapters and Connectors (of type used)
Facepl ates and Jacks

Renote Distributor

Cabl e Hangers

| nner duct

Manuf acturer's catal og data shall be provided for the foll ow ng
items in the backbone segnent:

Pl enum and Ri ser Rated Optical Fiber Cables
Ri ser and Pl enum Rated | nnerduct

Optical Fiber Connectors - SM WM

ARMM Copper Cabl es

CWVR/ CMP Copper Cabl es

SD-07 Certificates

Provi de copi es of signed and dated copies of Conpletion from
BICSI, for the Contractor, Technicians, and Installers, neeting
the qualifications required in Section 16700 of this
specification. Also provide verification of being a manufacturer
trai ned partner or Val ue-Added Reseller (V.A R) for the system

i nstall ed.

Provi de signed and dated Certification and Warranty, certifying
that the acceptance testing of the CAT 5E systens are in
conpliance with the manufacturer's requirenents and the warranty
is in place.

SD-09 Manufacturer's Field Reports

Test Pl an
Test Results

SD-11 Cl oseout Submittals

As-Bui |l t Draw ngs
Ri ser Di agram

1.5 SYSTEM DESCRI PTI ON

Copper horizontal cabling shall be based on 100 ohm 4-pair, unshiel ded
twisted pair (UTP) jacketed cable. Cabling for voice shall be rated CAT 5E
and cabling for data systems such as |ocal area networks (LAN), shall be
rated as a mninum Category 5E, certified to operate at 100 Mbs, with a
bandwi dt h of 100 MHz. The T568B wiring scheme shall be enpl oyed for
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term nating all pairs under a copper solution. Al Category ratings shal
be backward conpatible for conpliance with earlier Category rating
requirenents. All components used in a Category 5E solution shall be rated
Category 5E. \Where necessary to provide greater bandw dth, a horizonta
optical fiber cable solution may be specified. Were indicated, the fiber
solution shall be based on the small formfactor connector type sol ution
and provide fiber optic cable to the customer faceplate (CFP)

.6 PRELI M NARY DRAW NGS

Prior to beginning work on the project, submt prelinmnary drawi ngs of the
following: (The Contractor shall obtain electronic files of the building
floor plan fromthe Contracting Oficer.)

a. Scaled floor plans show ng proposed routing of all backbone and
hori zontal cabling, and proposed communication outlets. Show
| ocations of all renote distributors and comuni cation
roons/ cl oset s.

b. Front elevations of each type of typical customer faceplate (CFP)

c. Front elevations of each horizontal patch panel indicating nunber
of each port.

d. Front elevations of a typical cross-connect structure.
7  AS-BU LT DRAW NGS

At the conpletion of the project, submt final record As-Built draw ngs of
the follow ng:

a. Scaled floor plans showing final routings of all backbone and
hori zontal cabling, and all user outlets (CFP's) and their
assigned nunbers, in the exact |ocation as they have been
installed in each space. Show also all renpte distributors and
comuni cati on roomns/cl osets.

b. A riser diagramof the conpl ete backbone and horizontal wring
system indicating diagranmatically all patch panels,
cross-connects, and user outlets (CFP's).

Drawi ngs shall be CAD generated on size "F' sheets. Subnmit reproducible
hard copies and el ectronic copies in ".DXF" or ".DWG' fornat.

8 TEST PLAN

Thirty (30) days prior to beginning any acceptance testing, the Contractor
shal | subnit a conprehensive proposed test plan for review. The follow ng
i nformati on shall be provided:

a. A conplete description of the field test procedures to be
perforned. Description shall include all steps involved in the
testing process, for each type of test to be perforned.

b. A conprehensive list of all tests to be perforned.

c. A conplete description of the test equipnment to be used in
performng the tests.
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d. A sanple of the format to be used for test reports.
1.9 TEST RESULTS

At the conpletion of testing, test data for all tests shall be subnitted.
Test data shall be presented in an 8-1/2 x 11 format, with one page
dedi cated to each pair-to-pair test results.

Information to be presented on the page shall include site, building,
floor, closet/room and cable ID. Tine and date that the test was
performed shall be indicated, and each page shall be signed by the
i ndividual performng the test. The type of cable, as well as the cable
length for the channel tested, shall also be indicated.
I ndi vi dual test data shall be presented in tabular format, as well as
graphical format where applicable. Also included on the page shall be a
pass/fail indication for the respective network tested.

PART 2 PRODUCTS

2.1 HORI ZONTAL SEGVENT

2.1.1 100 OHM Unshi el ded Twi sted Pair Cable (UTP) and Screened Twi sted
Pai r Cabl e (SCTP)

Cabl e shall be 100 ohm 4-pair, Category 5E for tel ephone, and Category 5E
or higher cable for data (LAN) applications, and be appropriate for the
environment in which it is installed. Cable shall be Il abeled and third
party "Verified" CAT 5E cable.
Gray cable shall be provided for all cables term nated to 110 system bl ocks
in the tel ecomruni cati ons cl oset/roomthat are designated for anal og or
digital tel ephone services. White cable shall be provided for all cables
term nated to patch panels in the tel ecommunications closet/roomthat are
designated for data services. Yellow cable shall be provided for al
cables termnated to 110 system bl ocks in the tel econmunications
closet/roomthat are designated for service to fire panels, security
panel s, energency phones, el evator phones.
2.1.2 Copper Cabl e Characteristics
2.1.2.1 Tel ephone Cabl e
Hori zontal tel ephone cable shall be rated CAT 5E
a. Physical Description
See paragraph entitled, "Category 5E Cable," of this section
b. Electrical Characteristics:
See paragraph entitled, "Category 5E Cable," of this section
2.1.2.2 Cat egory 5E Cabl e

Hori zontal CAT 5E cable shall neet the following criteria:

a..Physical Description
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2.

Conductor: UTP solid copper, 100 ohm 24 AW5 4 pairs, each
twisted with a different lay length, to nminimze crosstal k. Four
pair (4), 22 AWG cables that nmet the transmi ssion requirenents of
this section may al so be used. Each pair shall have a different
twist ratio per foot, ranging from 12 to 24 twi sted per 30.48 cm
(1 foot).

I nsul ation: Dual polyethylene insulated for non-plenum or Teflon
insulated for plenum cables tightly twisted into pairs for either
type of cable.

Shi el di ng:  None.

Jacket: Fire retardant pol yethyl ene for non-plenum and | ow snoke
PVC for plenum cabl es.

b. Electrical Characteristics:

Attenuation: Wrst case qualified cable attenuation performance:
100 MHZ - 22 dB

Near End Crosstal k (NEXT) Loss: Worst case qualified cable NEXT
Loss perfornmance: 100 MHZ - 35.3 dB

Power Sum Near - End Crosstal k (PSNEXT) Loss: W rst case qualified
cabl e PSNEXT Loss performance: 100 MHZ - 32.3 dB

Equal Level Far-End Crosstal k (ELFEXT): Worst case qualified
cabl e ELFEXT performance: 100 MHZ - 23.8 dB

Power Sum Equal Level Far-End Crosstal k (PSELFEXT): Wrst case
qual i fied cabl e PSELFEXT performance: 100 MHZ - 20.8 dB

Return Loss: Worst case qualified cable Return Loss performance:
100 MHZ - 20.1 dB

Propagation Delay (EI A ANSI/TI A El A-568-A): Wrst case qualified
cabl e Propagati on Del ay perfornmance: 100 MHZ - 538 ns.

Del ay Skew (EI A ANSI/TI A/ ElI A-568-A): Qualified cables shal
exhi bit worst case Delay Skew | ess than: 100 MHZ - 45 ns

1.3 100 OHM Bundl ed Unshi el ded Twi sted Pair Cable (UTP)

Cabl e shall be in groupings of 4-pair units and shall neet the transm ssion
performance and col or code specifications as defined in EIA

ANSI / TI A/ El A-568-A. Cabl e shall be power sum NEXT tested where any

di sturbed pair within the bundled cable shall be 3 dB better than the
specified pair-to-pair NEXT loss of a single 4-pair cable of the sanme
Category. Cable shall be appropriate for the environment in which it is
installed, consist of 100 pair cables, and be Category 5E or higher cable.

1.4 Mul ti node Optical Fiber Cabling

Cabl e shall be a mininmmof two strands of 62.5/125 or 50/ 125um nul ti node
optical fiber for horizontal cabling and be appropriate for the environnent
in whichis it installed. Miltinode optical fiber cables shall neet all of
the requirenents delineated within the specifications of EIA

ANSI / TI A El A-568-A. Cabl e shall be constructed of tight buffered fiber
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(900 mcroneter buffer), with Aram d yarn reinforcenent surrounded by an
outer jacket. Cable shall be configured as a two-strand cable in single
j acket, or bonded Sinplex cables form ng a zip cord construction.

.1.4.1 Characteristics

Hori zontal multinode fiber optic cable shall meet the following criteria:

Mul ti node (50/125 um Mul ti node (62.5/125 um
Wavel engt h: (850 nnf 1300 nm (850 nnf 1300 nm
Maxi mum
At t enuation Loss: 3.5/2.0 dB/ km 3.5/1.2 dB/ km
Typi cal
Attenuati on Loss: 3.0/ 1.0 dB/ km 3.0/ 1.0 dB/ km
Bandwi dt h MHz/ km 400/ 400 200/ 500
Transni ssi on
Di st ance: 550m 550m 275m 550m

.1.5 Si ngl e node Optical Fiber Cabling

Cabl e shall be appropriate for the environment in which it is install ed.
Singl e node fiber optical fiber cables shall nmeet all of the physica
requi renments delineated for nmultinode cable.

.1.5.1 Characteristics

Hori zontal single node fiber optic cable shall neet the following criteria:

Si ngl e- Mbde
Wavel engt h: (1310 nm 1550 nm
Maxi mum
At t enuation Loss: 0.50/0.50 dB/ km
Typi cal
Attenuati on Loss: 0. 40/ 0. 30 dB/ km
Transni ssi on
Di st ance: 5, 000m

.1.6 Cat egory 5E Modul ar Jacks

Jacks shall be available in black, office white, gray, and electrical
ivory, be 8-position/8-conductor with 110 IDC ternination, have both
strai ght and angl ed nounting, and provide universal
application/nulti-vendor support.

Units shall support T568A or T568B standards wiring options and allow for
front or rear jack insertion into the faceplate. Term nation shall be made
usi ng standard ternination tools.

Jacks shall be constructed of high inpact, flame-retardant thernoplastic,
shal |l be able to except 100 ohm 22-24 AWG copper cable, and be verified for
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TI A/ElI A Category 5E el ectrical perfornmance.

Jacks shall neet the follow ng requirenents (NEXT Loss and FEXT tested in
both Differential and Commbn Mode):

PARAMETERS PERFORVANCE @ 100 MHZ
NEXT Loss 43.0 dB
FEXT 35.1 dB
Insertion Loss (Attenuation) .4 dB
Return Loss 20 dB

2.1.7 Optical Fiber Media Adapters

Adapters shall be available in office white or electrical ivory, gray and
bl ack, as well as all TIA 606 colors. They shall be flush nounted, flat or
angl ed desi gn, accommodate a m nimumof two SC, ST or MI-RJ style adapters,
i nclude options for both nultinmode and single node connectors, and be
renovable fromthe front with the faceplate Ieft nounted in place, and
allow for the jack to pass through the faceplate w thout re-term nation.
Adapters shall be equi pped with dust covers for unused ports and be nade of
hi gh i npact flane-retardant thernoplastic.

2.1.8 ST - Multinpode Fiber Connectors (Field Term nation)

Connectors shall have a quick field term nation process, which does not
require power. They shall have a term nation process, which incorporates
use of a reliable anaerobic adhesive, which has a high resistance to
environmental extrenes, have a buffered fiber version consisting of 2 parts
(connector housing and boot), and have a jacketed fiber version consisting
of 3 parts (connector housing, crinp sleeve, and boot). The jacketed fiber
version shall be available with either beige or a black boot (to facilitate
fiber identification).

Connectors shall have a netal coupling nut to assure optinumdurability,
have a radial -ranped coupling nut, which facilitates mating/de-mating, and
utilize a precision zirconia ceramic ferrule. Unit shall have a typica
Insertion Loss = 0.50 dB via nmanual polish nmethod or 0.2 dB using an
automatic fiber polisher, and be EI A ANSI/ TI A/ El A-568- A conpli ant.

2.1.9 Mr-RJ Smal | Form Factor Ml tinode/ Single Mbde Optical Fiber Connector
(Field Term nation)

Connector shall house two fibers inside a single connector ferrule,
allowing transm ssion and receiving to a single connector. Connector shal
use MI-RJ | atching mechani sm and copper standard phone jacks.

The connector shall be suitable for use on either single-node or nultinode
applications, and shall neet the requirements of El A ANSI/TI A/ El A-568- A

The connectors shall conply with the followi ng perfornmance characteristics:

PARANMVETER MULTI MODE S| NGLE- MODE
I nsertion

Loss (typical) 0.2 dB 0.2 dB

I nsertion
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PARAMETER MULTI MODE SI NGLE- MCDE

Loss (maxi num <0.50 dB <0.75 dB
Durability

(500 cycl es) <0.2 dB change <0.2 dB change
Ref | ect ance -20 dB ni ni mum -50 dB typica

2.1.10 Modul ar Patch Cords (Category 5E)

Cords shall be round, and consist of eight insulated 24 AWG stranded
copper conductors, arranged in four color-coded twi sted-pairs within a
flane-retardant jacket. Cords shall be equi pped with nodul ar 8-position
pl ugs on both ends, wired straight through with standards conpliant wring.
Modul ar plugs shall exceed FCC CFR 47, part 68, subpart F, and | EC 60603-7
specifications, and have 50 microns mninmum of gold plating over nicke
contacts. Plugs shall be resistant to corrosion fromhunidity, extrene
tenmperatures and airborne contam nants.

Cords shall utilize cable that exhibits power sum NEXT performance, be
avail able in several colors with or without color strain relief boots
provi di ng snagl ess design, and nmust neet the flex test requirenents of 1000
cycles with boots and 100 cycles w thout boots. Cords shall be available
in any customlength and standard | engths of neters (3, 5, 7, 10, 15, 20,
and 25 neters).

| nput i npedance wi t hout averagi ng shall be 100 ohm +/-15% from 1 to 100
MHz. Cords shall be 100% transm ssion tested for performance up to 100
MHz. Manufacturer shall guarantee cords are conpatible with Category 5E
links. Uilize cable that is verified for TIA El A proposed Category 5E
el ectrical perfornmance.

2.1.11 Optical Fiber Patch Cords (Junpers)

Cords shall be available in standard lengths of 1, 3, and 5 neters, custom
| engths shall also be available, and shall neet or exceed standards as
defined in EIA ANSI/TI A/ EI A-568-A. UWilize duplex optical fiber cable that
is 62.5/125 or 50/125 micron multimde, OFNR riser grade, and neets the
requirenents of UL 1666. Attenuation shall not exceed 3.5 dB/km @850 nm
wavel ength or 1.0 dB/km @ 1300 nm

Cords shall have a cable jacket color for 62.5/125 in gray and 50/125 in
orange, and be equi pped with ST, or MI-RJ in accordance with EIA

ANSI / TI A/ El A-568-A. (Include a ceramic ferrule.) Have ST connectors
supplied with a netal coupling nut.

Cords shall have termi nated connectors exhibit a maxi mum Insertion Loss of
0.75 dB with an average of 0.40 dB when tested at either 850 nmor 1300 nm
wavel engths for 62.5/125 um and have term nated connectors exhibit a

maxi mum I nsertion Loss of 0.75 dB with an average of 0.50 dB when tested at
either 850 nmor 1300 nm wavel engt hs for 50/125 um Mnimumreturn |oss
shall be 20 dB (25 dB typical) at both 850 nm and 1300 nm

2.1.12 Cust onmer Facepl ates (CFP's)
Facepl ates shall be applicable to both fiber and copper applications, have
designation labels for circuit identification together with a clear plastic

cover, and be available in single-gang and doubl e-gang confi gurati ons.
Si ngl e-gang pl ates shall accommpdate up to 6 ports. As a mninum the
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standard col ors of black, office white, gray, and electrical ivory shall be
avail abl e, along with nmodul ar furniture adapters. Plates shall also be
available in stainless steel. Mdule inserts shall be front-|oaded and be
angl ed down in the faceplate. Surface nount boxes and standoff rings shal
be avail able for both single and doubl e gang facepl ates. Boxes shal
provide for one (1) neter of cable storage.

.1.13 Sur f ace Mount Boxes

Boxes shall be available in 2-, or 4-port versions, have built-in cable
managenent for both optical fiber and copper applications, and accept
nodul ar Category 5E, as well as all nedia adapters.

Avai |l abl e col ors shall be black, office white, gray, and electrical ivory.
At | east three sides shall be provided with breakouts and an opening in the
base for cable or raceway entry, have a designation area for printed or
adhesive labels for circuit identification with clear plastic protector,
and have col or-coded snap-in icons for circuit identification.

2-port box shall not exceed 2.7 inches69mmwi dth, 2.1 inch53mm | ength, and
1.5 inches38mm height. 4-port box shall not exceed 4.7 inches120nm wi dt h,
3.8 inches97mm | ength, and 1.5 i nches38mm hei ght.

.1.14 Mul ti-Media Qutl et

Qutlet shall be surface nounted, provide either [4] or [8] ports, and be
avail abl e in black, office white, gray and el ectrical ivory.

Qutl et shall be capable of accepting ST, and MI-RJ type connectors for
optical fiber; 8-position/8-conductor nodular jacks for 100 ohm UTP/ ScTP
cabl e; and other multi-media adapters. |t shall be capable of integrating
UTP/ ScTP fiber, and connectivity outlets, and be capabl e of accomvpdati ng
up to 12 ports of mxed media (UTPScTP, fiber, or coax outlets

simul taneously) or up to 24 MI-RJ optical fiber ports.

Qutl ets shall have an under cover |abeling systemconpliant with El A

ANSI / TI A/ El A-606 adni ni strative standards, have rear cable access and at

| east three sides with breakouts for cable/raceway entry with strain relief
poi nts, and have storage capacity for at least 3.28 ft.1 neter of fiber and
12 inches305mm for UTP sl ack storage, while maintaining mninmmbend radius
requirenents. Information outlets shall be allowed to pass through

openi ngs before or after term nation, and device shall have a |lowprofile
desi gn.

.1.15 Renpte Distri butor

Unit shall consist of an al um num encl osure suitable for nounting within a
2" x 40.6 mx 1.2 maccess ceiling grid. Enclosure shall be provided with
a swing down, fully hinged access door, with door supports that brace the
door at 90 degrees to the ceiling for access. Entire unit shall be rated
for plenum or non plenum use.

An equi pnent nounting plate shall be attached to the inside of the

encl osure access door. Equi prrent nounting plate shall be conpatible with
all patch panels and 110 punch panels, for copper Category 3 or 5E cable,
as well as fiber or coax term nations and splices.

The unit shall accommodate [24], [48], [72], 8-pin nodular jacks and a
total of 384 copper pair in/384 copper pair out. Door |oad capacity shal
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be equal to 10 pounds9 kg with a total overall enclosure capacity of 70
pounds32 kg.

Renote distributor shall be constructed in conpliance with EIA
ANSI / Tl A/ EI A-568- A

.1.16 Cabl e Hangers

Cabl e hangers should be flexible cable wap type, or rigid steel j-hooks.
Cabl e wap type should be adjustable to 4 inchesl02mmto 6 inchesl152mm
di aneter bundle. J-hooks shall be rated for use on Category 5E copper
cables and fiber optic cables as well. Cable hangers shall support a

m ni mum static | oad of 50 pounds23 kg. Provide units conplete with al
requi red nounti ng hardware.

.1.17 Label s

Al'l labels shall be in accordance with EI A ANSI/TI A/ El A-606. Labels shal
not be handwitten but shall be made using a device which produces
typewitten print on a permanent marking to secure around cable or on
equi prent in a permanent nmanner.

.1.17.1 Cabl e Label s

Label s shall be laser printed |abels made froma | owprofile, heat
resistant polyester. Labels on plenumrated cable shall be made of

| ow- snoke and flame material .

.1.17.2 Work Station Labels

Wrk station |abels shall be laser printed on | aser printable, clear vinyl
material wth aggressive adhesive for textured plastics.

.1.17.3 Cl oset Hardware Label s

Cl oset hardware | abels for 110 bl ocks and patch panels shall be | aser
printed on laser printable, clear vinyl material w th aggressive adhesive
for textured plastics.

.1.17. 4 Rack/ Cabi net Label s

Rack/ cabi net | abels for equi pment racks and cabinets shall be |aser printed
on laser printable, clear vinyl material wth aggressive adhesive for
textured plastics.

.1.18 I nner duct

| nnerduct shall be constructed of a PVC plenumrated plastic. It shall be
in diameter as called for on the drawi ngs, be orange in color, and shal
have a maxi mum flane rating of UL 910.

.2 Backbone Segment

2.1 Pl enum and Ri ser Rated Optical Fiber Cables

.2.1.1 Mul ti node Fi ber

Mul tinode fiber cables shall be graded-index optical fiber waveguide with

nom nal 62.5/125um core/cl addi ng dianeter. The primary coating shall be W
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cured acrylate buffer nmaterial, with a dianmeter of 900 micronmeters. Each
cabl ed fiber shall neet the follow ng graded performance criteria. The
nmeasurenents shall be perforned at 23 degrees C +/- 5 degrees.

a. Maxi mum attenuati on dB/ Km @ 850/1300 nm 3.25/1.0.

b. Bandw dth 200 MHz-km @ 850nm

c. Bandw dth 800 MHz-km @ 1300nm
.2.1.2 Si ngl e Mode Fi ber
Singl e node fiber optic cables shall be rated C ass |Va dispersion -
unshifted single node optical fibers. Primary coating shall be UV cured
acrylate buffer material, with a dianmeter of 250 nicroneters.
The zero di spersion wavel ength shall be between 1300nm and 1324nm The
maxi mum val ue of the di spersion slope shall be no greater than 0.093
ps/ km nn.

The nominal node field dianmeter shall be 8.7 umto 10.0 umwi th a tol erance
of +/- 0.5 umat 1300nm

Transm ssi on Characteristics:
a. Maxi mum att enuati on dB/ Km @ 1310/ 1550nm 1.0/ 1. 0.
b. The cutof f wavel ength shall be <1279nm

.2.1.3 Physi cal Characteristics

Mul ti node and single node plenumand riser rated fiber optic cables shall
have the foll ow ng physical characteristics:

a. 900 umtight buffer.

b. 2.0 nm sub-unit dianeter.

c. OFNR/ OFN Fl ane Rat ed.

d. Suitable for indoor installations.

e. Strength nmenbers shall be FGE/ Aramid yarn with extruded PVC
sub-cabl e j acket.

f. Secondary thernoplastic type buffer over each fiber.

g. Suitable for underground or above ground conduits.

h. Shall have individual fiber tube colors per EIA ANSI/TIA El A- 606
and overall orange jacket.

i. Provide stiff central nenber with cables stranded around center.

j. Provide ripcord for overall jacket.

k. Suitable for -40 degrees to 80 degrees C.

I. Suitable for |ashing.

m Mist be UV rated for exterior installation.

.2.1. 4 | nner duct

I nnerduct shall be constructed of a PVCriser rated or plenumrated plastic
as required. It shall be 1" or 1-1/4" in dianeter as called for on the
drawi ngs, be orange in color, and shall have a maxi nrumflane rating of UL
910.
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2.2.1.5 Optical Fiber Connectors - SM MM

Fi ber optic connectors shall be duplex 568SC connectors. Miltinode
connectors shall be orange col ored, single nbde connectors shall be yellow
col ored. The connector shall have an optical axial pull strength of 2.2 N
at 0 degree angle and an optical off axial pull strength of 2.2 Nat a 90
degree angle, with a maximum 0.5 dB increase in attenuation for both tests.

The maxi mum opti cal attenuation per each mated field installed 568SC
connector pair shall not exceed 0.5 dB. The total optical attenuation
through the cross-connect fromany terninated optical fiber to any other
term nated fiber shall not exceed 1.0 dB. Each connector shall have a
return |l oss greater than or equal to 20 dB for nultinode fiber and greater
than or equal to 26 dB for single node fiber. The connectors shall sustain
a mni mum of 500 mating cycles w thout degrading this performance.

2.2.2 Pl enum and R ser Rated Copper Cabl es
2.2.2.1 CVR/ CMP Copper Cabl es

Backbone UTP cabl es shall be plenumrated and consist of 24 AW5 groups of
50/ 100 pair thernoplastic insulated copper conductors. The 50/100 pair
groups shall be bound together and covered by a protective sheath
consisting of an overall thernoplastic jacket, an underlying netallic
shield, and one layer of dielectric material applied over the core.

The resi stance of any conductor, shall not exceed 9.38 ohms per 100m at 20
degrees C. The resistance unbal ance between the two conductors of any pair
shal | not exceed 5% The nutual capacitance of any pair shall not exceed
6.6 nF per 100m The capacitance unbal ance to ground at 1 kHz of any pair
shal | not exceed 330 pF per 100m The characteristic inmpedance shall be
100 ohm +/- 15% from 1 kHz to 16 MHz. The attenuation shall mneet the

requi renents of the horizontal cable specified in Section 16704. The

i nsul ati on between each conductor and the core shield shall be capable of

wi t hstanding a mninumdc potential of 5 kV for 3 seconds. The propagation
del ay of any pair at 10 MHz should not exceed 5.7 ns/m

The Power Sum NEXT | oss shall neet the foll ow ng:

FREQUENCY ( MHz) NEXT LOSS (dB)
0. 150 53
0.772 43
1.0 41
4.0 32
8.0 27
10.0 26
16.0 23

2.2.2.2 ARMM Copper Cabl es
Desi gnation represents the foll ow ng:
A - PICriser
R - Expanded pol yet hyl ene-pol ychl ori de
M- 24 GA
M- Alvyn sheath, alum num shield

ARMM copper cabl es shall be of size indicated on the draw ngs, shal
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consi st of a core of 24 AWG solid anneal ed copper conductors, and col or
coded in accordance with tel ephone industry standards. The nom na

resi stance of any conductor shall not exceed 27.3 ohms per 1000 feet305 m
at 20 degrees C. The nutual capacitance of any pair shall not exceed 15.7
nF per 1000 feet305 mat 1 kHz, and the nmaxi num attenuation at 1.0 Mz
shal | not exceed 6.8 dB per 1000 feet305 m Conductors shall be twisted to
formpairs. Cable having nmore than 25 pairs shall be assembled in units,
each individually identified by color coded unit binders. The core shal
be covered with a plastic tape, and the core and tape shall be overlaid
with a corrugated shield applied longitudinally with overlap using the
following material s:

a. .008 inch.203 mm coated al unm num
b. .005 inch.127 nmm copper
c. Shall be bonded to outer jacket to forman ALVYN sheath.

The outer jacket shall consist of a fire retardant sheath that neets NFPA 70
low flame requirenments, and cable shall be suitable, listed and marked for
use in a riser application (CMR). WManufacturers cable code, pair size,

manuf acturing plant location, nonth and year or manufacture shall be nmarked
on cable every 2'-0"0.6 m

.2.2.3 Vault and Ri ser C osures

Vault and riser closures shall consist of a black solid or split PVC sl eeve
as indicated on the drawi ngs, shall have a m nimuminside dianeter of 5"
120mm and shall have a mninmuminside | ength of 26"660mm Actual sizes
shal |l be indicated on the drawings. Oherwi se, closure to be sized to
accommodat e t he maxi mum nunber of cable pairs to be spliced and the type of
connector to be used for splicing. Cosure shall be flane retardant,
re-enterabl e, and when assenbled with properly sized end caps, bushing,

pl ugs and clanps, the closure shall be air and water tight.

.2.2.4 Vault Cosure End Caps

At MDF and BDF | ocations, nultiple end caps shall be sized precisely to fit
the dianmeter of the tip cables entering the closure. The number of
openings in the multiple end caps shall be determ ned by dividing the
nunber pairs in the feed cable by 100 and doubling that nunmber. (ie. 1200
pair cabl e woul d have 24 openings for tip cables.) Collared end cap
openi ng can be up to 1/4"6.35mm | arger than the feed cable dianeter.

Actual end cap to be provided shall be based on the dianeter of the feed
cable to be spliced.

.2.2.5 Pl ugs

Use tapered or collared plugs as required to fill extra opening in end caps
and seal if inside dianeter of hole is less than .25"6. 35nm

.2.2.6 Bushi ngs
Use rubber or variable bushings as required to reduce standard opening in

end caps to accomopdate custom di anmeters and seal inside dianmeter if hole
is less than .25"6.35mm
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.2.2.7 Lubri cants

Lubricant shall evaporate and shall not damage closure elements in any way.
Conpl etely renpove excess |ubricant around closure and clean from affected
ar eas.

.2.2.8 Sealing Kits

Sealing kits shall consist of a urethane adhesive designed for sealing
split vault sleeves and split end caps.

.2.2.9 d anps

Provi de sleeve and collared clanps as required to conplete work. C anps
shal | be adjustable so as to ensure proper fit.

.2.2.10 Bondi ng Har ness

Bondi ng harnesses shall be used to ground the shields of the spliced
cabl es. Bondi ng harness shall be copper 14 AW and sized according to
cl osure.

.2.2.11 Splicing Mdul es

Al'l splicing nodul es shall have an integrated encapsulate in al
environments. (ISP and OSP.) Crinping process shall strip the installation
fromthe wire and trimthe excess wire. The nodule shall create a gas
tight connection and all nodul es shall have test entry ports on the front
side of the nmodule. Straight splicing nodules shall have a yell ow cover
and body top and the base and body bottom shall be dark gol d.

Pl uggabl e/ bri dge splicing nodul es shall have a transparent cover, the body
top and bottom shall be blue and the insulator shall be red.

.2.2.12 Splicing Tapes

Splicing tapes shall be an all weather, vinyl plastic naterial, they shal
resist water, acids, and alkalis, be flame retardant, and shall not be
affected by sunlight. Tapes shall release snoothly in zero weather and
wi |l not ooze adhesive in hot clinates.

.2.2.13 Bondi ng Connectors

Bondi ng connectors shall consist of a base and upper menber, two securing
nuts and a plastic shoe to aid connector installation and protect the
conductors. Base and upper menbers shall be made of tin plated tenpered
brass, slightly curved so as to exert a continuous spring formon sheath
and shield after clanping.

.2.2.14 Groundi ng Braid

Grounding braid shall be a flat tin plated copper braid conductor, and
shal | have eyelets at regular intervals. Eyelets shall fit shield
connector studs up to 1/4"6mmin di aneter.

.2.2.15 Cabl e Hangers

Cabl e hangers shall be flexible cable wap type or rigid steel j-hooks.

Cable wap type shall be adjustable to 4"102mm di aneter bundle. J-hooks
shal |l be rated for use on Category 5E copper cables, and fiber optic
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cabl es. Cable hangers shall support a mininumstatic | oad of 50 pounds23 kg.
Provide units conplete with all required nounting hardware.

Vertical fasteners for backbone (riser) cabling shall be utilize a tension
grip support nmethod. Units shall be rated to support vertical runs of
copper and optical fiber cable. Mnimumstatic |oad unit shall be 25 pounds
11.5 kg.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install ati on net hods shall be accordance with current edition of the BICS
TDVMM NFPA 70, UL 1479, and ElI A ANSI/ Tl A/ El A-569- A.

3.1.1 Hori zontal Segment
3.1.1.1 Raceway and Qutl et Box

For each work station outlet, rough-in a 4-11/16" square x 2-1/8" deepll19nm
square x 54mm deep steel electrical box. Box shall be nmounted firmy to
the partition stud and provided with a single-gang trimring nounted
vertically to accomobdate drywal |l |ayering of the partition.

Route a 1 inch25mm conduit concealed up in the partition, and stub out into
the ceiling space above the outlet |ocation. Conduit shall be firmy
supported and stubbed out in an accessible |ocation.

3.1.1.2 Hori zontal Cabling

Hori zontal cabling exiting the comunications closet or equi prment room
shall be routed on cable tray or cable hangers, through the ceiling space
to the location of the respective station outlet. Bundle cables in groups
of 25 or less, and securely fasten to the rungs of the cable tray.

Hori zontal fiber optic cables shall be routed in innerduct supported on
cable tray and cabl e hangers.

Cabl e hangers shall be spaced no greater than 3 feetlmon center. Munt to
the building structure using approved hardware fromthe cabl e hanger
manuf act urer.

At the conduit stub-out |ocated above the station outlet, neatly coil 3 feet
1m of cable and fasten the | oop to the cable hanger directly above the
outlet drop. Cable shall be routed down the partition in conduit, to the
outl et box bel ow.

Cabl e shall have no physical defects such as cuts, tears, or bulges in the
outer jacket. Cables with defects shall be replaced. Al cables shall be
installed in a neat and worknanli ke nanner. Neatly bundle and tie al

mul tiple cable runs.

Al'l openings where cable is installed through a fire barrier shall be
firestopped, using an approved firestop nethod and materi al .

All cables shall be term nated at each end, unl ess otherw se noted.
Provide all labeling at each end of the cable.
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3.1.1.3 Cust onmer Facepl ates (CFP's)

Install the proper configuration of CFP's as indicated on the draw ngs.
Install all nodular jacks and terminators in strict accordance with
manuf acturer's recomendati ons.

CFP's shall fit flush to the wall and be plunmb and square with wall
surfaces and corners. Any gaps between the plate and the face of the wal
shall be neatly filled with a silicone based caul k.

Provi de the proper color-coded icons for each type of term nated devi ce,
and fill any unused openings with blank inserts. Provide |abeling of the
CFP and all outlet devices.

3.1.1. 4 Renpte Distributors

Install renote distributors where indicated on the drawings. Distributors
shall be installed so as to be conpletely accessible, and shall be
installed in strict accordance with manufacturer's recomendati ons.
Distributors shall be rated for the location in which it is installed

(pl enum rated where required).

Properly support the distributor enclosure fromthe building structure, so
as to prevent any sway or sagging. Provide all trim hardware as necessary
to conplete installation in a neat workmanli ke manner, that is integral to
the ceiling/adjacent nounting surface.

3.1.2 Backbone Segment
3.1.2.1 Pl enum and Ri ser Rated Optical Fiber Cables

Cabl e shall be 48/24 (24/12) MM SM conposite (hybrid) fiber optic cable for
all connections. Al fiber optic cable shall be installed in conduit,
cable tray or supported frombuilding structure at 1 mcenters. Miintain
pol ari zation for entire systemas described in EIA ANSI/ Tl A/ El A-568-A,
Section 12.7.1. For optical fiber runs, |eave a minimum 3 m service | oop
at each end, coil and secure.

Adhere to all manufacturer's requirenments regarding pulling tension and
al l owabl e lubricants. The Contractor shall be responsible for verifying
the actual footages and di stances identified on the attached prints (i.e.
wal | -to-wal |, pullbox-to-pullbox, etc.). The Contractor shall be
responsi ble for verifying that conduits and raceways are "ready for
occupancy" before cable placenment. The Contractor shall assune the
responsibility for an difficulties or damage to the cabl e during placenent.
Where fiber optic cable passes vertically, secure fiber to wall every 1/2 m
Revi ew fasteners, strain relief and routing with Owmer, prior to
installation. Cables shall be tested and results docunented as specified
in Section 16705.

a. Ri ser and Pl enum Rat ed | nnerduct

Adhere to all nanufacturer installation guidelines. Pre-lubricate

all inner ducts prior to installation. |I|nner ducts between
multiple junction points shall be the sanme color. Install a 3.2 nm
pol ypropyl ene pull line, 91 kg pull strength into each unused

duct .

b. Optical Fiber Connectors - SM M
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Connectors shall be installed in accordance with manufacturer's
recomendati ons. Maxi mum attenuation allowed shall be 0.5 dB per
connect or.

3.1.2.2 Pl enum and R ser Rated Copper Cabl es

Al'l placement shall conformto industry standards with regard to anchoring,
cabl e support and separation fromother facilities. Cables and inner duct
shal |l not sag or droop, but should be installed so as to maintain a flat

pl ane with snooth transitions fromone | evel or direction to another. Al
cables entering and |l eaving a splice, as well as the splice itself, shal
be appropriately raced to elimnate stress on the cables and/or
connections. All cables shall be sufficiently racked and supported in
order to elimnate stress on the cable or splice.

a. CMR/ CWP Copper Cables

UTP backbone cables nmay be installed in conduit, cable tray, or in
cabl e hangers 1.8 mon center. Cables above drywall ceilings
shall be installed in conduit. Cables in exposed areas other than
conmuni cati ons equi pnent roons shall be installed in conduit or
surface raceway. Cables shall not lay on ceiling or ceiling
support structure. They nust be anchored in such a way as to not
interfere with other services or space access.

Tel ephone cable ratios shall be two (2) backbone pairs for ever
four (4) horizontal pairs. Data cable ratios shall be three (3)
backbone pairs for every eight (8) horizontal pairs. Were UTP
backbone cabl e i ncorporates a canpus system (i.e. nmultiple
bui | di ngs connected to the backbone), all cable shall be installed
with gas tube or solid-state protection devices at both ends of
outside cable plant. Cables shall be tested and results
docunented as specified in Section 16705.

b. ARMM Copper Cables

Secure all ARMM cables to wall within 12" of all splice

encl osures. UTP backbone cables may be installed in conduit,
cable tray, or in cable hangers 1.8 mon center. Cables above
drywal | ceilings shall be installed in conduit. Cables in exposed
areas ot her than comuni cati ons equi prent roonms shall be installed
in conduit or surface raceway. Cables shall not be allowed to |ay
on ceiling support structure. They nust be anchored in such a way
as to not interfere with other services or space access. \Were
UTP backbone cabl e incorporates a canpus system (i.e. nultiple
bui | di ngs connected to the backbone), all cable shall be installed
with gas tube or solid-state protection devices at both ends of
the outside cable plant. Cables shall be tested and results
docunented as specified in Section 16705.

c. Vault and Riser Cosures
In vault environnent or other horizontally configured
installations, support splice closure at both ends via racks and

steps. Secure riser closures to wall with heavy-duty cable ties.

d. Splicing
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3.

3.

Fol d back nmethod of splicing is required for all new splices.
Ends of unused bi nder groups shall be staggered, cleared and
encapsul ated with appropriate capping kits. Term nal counts shal
be installed as per the drawi ngs and nmay not be split or

mul tiplied.

Bi nder group and color code integrity shall be maintained.
Striped nylon cable ties shall be used to identify binder groups
on both sides of the splices and at all other sheath openings.

The quantity of bad pairs per sheath of 100 pairs or nore shal

not exceed 1 percent of the total pair count. Al cable pairs
shall be free of electrical opens, shorts (within and between
pairs), polarity reversals, transpositions, and the presence of AC
vol tage, fromthe Communicati on Equi pnent Roomto the termination
hardware at the main cross-connect frame. Al defects nust be
corrected. Tape all entries to vault and riser closures to

prevent water, insects or rodents fromentering closures. Instal
bondi ng connectors so as not to damage the conductors in the cable.

2 ADDI TI ONAL MATERI ALS ( SPARE PARTS)

The Contractor shall provide and deliver the followi ng additional nmaterials
to the COTR at the conpletion of the project:

a. An anount equal to 5% of the total nunber of connectors
installed, for each type of connector

b. An amount equal to 5% of the total nunber of nodul ar jacks
installed, for each type of jack.

c. An anount equal to 5% of the total nunmber of CFP's installed, for
each type of CFP

d. An anount equal to 5% of the total nunmber of patch cords
installed, for each color, length, and type of patch cord.

e. One set of any and all "special" tools required for hardware or
equi prent provi ded under this contract.

3 LABELI NG
Al'l labeling shall be in accordance with KSC STD-E-0021, and the foll ow ng:

a. FEach jack shall be | abeled at the faceplates as indicated on the
As-Built drawi ngs subnmitted by the Contractor

b. Al wires shall be |abeled at all term nation points.

c. Al patch panels in closets and renote distributors shall be
| abel ed as indicated on the As-Built draw ngs.

3.4 CABLE SCHEDULES

The Contractor shall conpile cable schedules for all tel ephone and conputer
network (data) cables. Schedules shall be in accordance with KSC Standard
KSC- STD- E- 0021. Schedul es shall serve as input data for the user's/support
contractor's cabl e managenent system and shall be submtted in accordance
with paragraph 1.4 (SD-07), of this section. It shall be the Contractor's
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responsibility to coordinate with the Contracting Oficer to confirmthe
electronic file format in which the schedul es nmust be submitted.

.5 TESTI NG

For Category 5E and fiber optic cable testing, Level Il or higher
instruments are required.

Provide all adapters, cords, optional nodules, etc., to perform al
required tests. Calibration procedures shall be in strict accordance with
manuf acturer's recomendati ons.

.6 COPPER PAIR TESTI NG

Cat egory 5E cabl es and connecting hardware shall be tested to confirm
transm ssi on paraneters characterized up to 100 MHz in accordance with El A
ANSI / TI A/ El A- TSB- 67

The foll owi ng paraneters shall be investigated by the testing process:
a. Characteristic Inpedance - |nput inpedance of the cable.

b. Wre Map (Continuity) - Copper continuity shall be tested using a
resi stance neasurenent. Fiber continuity shall be tested using a
visible light source

c. Installed Length - Length is 328 feet100m for the "channel" plus
10 percent. The pair with the shortest electrical delay shall be
used for the maxi num |l ength cal cul ation

d. Attenuation - Attenuation shall be the sumof the contribution
fromall conponents. The total attenuation shall be greater than
dB to constitute an accurate test.

e. Near End Crosstal k (NEXT) - NEXT shall be the sum of the
contribution of the cable and only near end connectors (2
connectors per channel). NEXT nmust be tested from both ends of
cabl e.

f. Return Loss - Measurenent shall indicate the anbunt of power in
dB, reflected fromthe cabling. A consistent frequency range
shal | be used throughout testing.

g. Equal Level Far End Crosstal k (ELFEXT) - ELFEXT shall be the ratio
of the attenuated signal on one pair to the crosstalk on an
adj acent pair at the far end.

h. Propagation Del ay/ Del ay Skew - Propagation delay shall be the tine
required for a signal to travel down a cable. Delay skew shall be

the difference in the propagati on delay between any pairs within
t he same cabl e.

i. Attenuation to Crosstalk Ratio (ACR) - ACR shall be cal culated as
fol | ows:

ACR = NEXT Loss - Attenuation Loss

ACR shall be calculated at the characteristic frequency (CAT 5E =
100 MHz).
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3.6.1 Backbone Cabl i ng
The foll owi ng paraneters shall be tested on all backbone cabling.
a. Wremap
b. Installed length
c. Attenuation
d. NEXT
1. For 25-pair cabling, provide "power sum NEXT
3.6.2 Hori zontal Cabling

Al'l horizontal UTP cabling shall be tested using the "channel"
configuration. The followi ng tests shall be perforned.

3.6.2.1 Cat egory 5E
Testing shall utilize a 4-connector channel nodel and worst case val ue of
testing paraneters. The follow ng paraneters shall be tested for Category
5E horizontal cabling:
a. Continuity
b. Installed length
c. Attenuation
d. NEXT (Pair-to-Pair and Power Sum
e. Characteristic (input) inpedance
f. Return Loss
g. ELFEXT (Pair-to-Pair and Power Sum
h Propagati on Del ay/ Del ay Skew
i. ACR
3.7 OPTI CAL FI BER CABLE TESTI NG
Optical fiber testing shall be in accordance with EI A ANSI/ Tl A/ El A- TSB- 455
Optical fiber cable testing shall be perfornmed to determ ne end-to-end
attenuation of the cable. The attenuation shall be the optical power I|oss

in dB.

The foll owi ng test wavel engths shall be utilized for the indicated type of
cabl e:

a. 850 nm 1300 nmfor multinode fiber
b. 1310 nnf 1550 nm for single-node fiber

Optical Time Donain Reflectoneter (OTDR) testing shall be provided on all
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backbone cabling. Were OTDR testing is required, test in both directions
and take the average.

3.7. 1 Testing CGuidelines

The foll owi ng guidelines shall be followed when perform ng testing on
optical fiber cable:

a. Test junpers shall be of the sane fiber core size and connector
type as the cable system

b. The power neter and the |light source shall be set to the same
testi ng wavel engt h.

c. Power neter nust be calibrated and traceable to the Nati ona
Institute of Standards and Technol ogy.

d. The light source or OTDR nust operate within the range of 850 +/-
30 nmor 1300 +/- 20 nmfor multinode testing. The |ight source
or OTDR rnust operate within the range of 1310 +/- 10 nm or 1550
+/- 20 nm for single-node testing.

e. Al systemconnectors, adapters, and junpers shall be properly
cl eaned, prior to taking neasurenents.

3.7.2 Backbone Cabl i ng
Mul tinpde fibers in backbone cabling structures shall be tested at both 850
nm and 1300 nm Single-node fibers in backbone cable structures shall be
tested at both 1310 nm and 1550 nm Provide an OIDR signature trace for
all backbone cabling. Recorded data for maxi mum attenuation shall be
compared wi th nmanufacturer's published data.

3.7.3 Hori zontal Cabling
Mul ti mode fibers shall be tested at either 850 nmor 1300 nmfor al
hori zontal channels. Single-node fibers used in a horizontal application
shall be tested at both 1310 nm and 1550 nm

Any fibers left untermnated in the horizontal segnent, shall be tested
with an OTDR to confirm attenuation of the Iink cable.

3.8 FI BER OPTI C CABLE MANUFACTURER TEST DATA

3.8.1 Test Data and Physical Paraneters
The cabl e manufacturer has the responsibility to provide the Contracting
Oficer test data and physical paraneters of the following itens as
supplied to himby the fiber manufacturer:

3.8.1.1 Test Data
Attenuation for each SMand MM fi ber.
Bandwi dth for each MM fi ber.

3.8.1.2 Physi cal Paraneters

Chronmatic dispersion for SMand MM fi ber
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3.

3.

Ef fective group index of refraction at 1300 nm of SM and MM fi ber
Cut - of f wavel ength of SMfi ber
Mode field diameter of SMfiber
Nunerical aperture of MM fi ber
d addi ng di aneter of SM and MM fi ber
Cor e-cl addi ng of fset of SM and MM fi ber
Primary protective coating diameter of SMand MM fi ber
Tensile strength of SMand MM fi ber
8.2 Test Data of Conpleted Optical Cable
8.2.1 Optical Performance Data

The cabl e manufacturer shall test each reel of conpleted cable for the
fol |l owi ng paraneters:

Attenuation of each SMand MM fiber in the conpleted cable (reel ed)
| engt h.

Bandwi dth of each MM fiber in the conpleted cable (reeled) |ength.

Cut -of f wavel ength of six SMfibers in a tested sanple

.8.2.2 Tenperature Testing Data

The cabl e manufacturer shall test a 500 neter1641 feet or |onger |ength of
cable taken froma representative sanple of cable for optical attenuation
as stated in Paragraph 7.2, Tenperature Cycling Added Loop Test, and

Par agraph 7.3, Tenperature Aging.

.8.2.3 Mechani cal Performance Dat a

The cabl e manufacturer will certify that the cable will neet the follow ng
nmechani cal properties as verified by test sanples:

Cabl e m ni mum bend radi us
Cable tensile strength

Fl exi ng or bending cycles
Crush resi stance

| npact resistance

Gel filling compound drip

Fluid penetration
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3.

8.3 Gover nment Approva

Test procedure test methods, and test data for the tests performed by the
fi ber manufacturer shall be provided to the Contracting O ficer when fiber
is delivered to the cable manufacturer. The test procedure for the
finished cable identifying the test methods, including test equiprment with
bl ock diagrans, and test data sheets shall be provided to the Contracting
Oficer for review and approval 30 days prior to test start. Test data
results on the finished cable shall be provided to the Contracting Oficer
for review, and shipnent shall not be made until Governnent approval has
been provi ded.

-- End of Section --
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