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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 requirenents for the copper
cabling systemfor the outside cable plant.
Accordingly, this section should be tailored
carefully to suit project conditions and to neet

proj ect requirenents.
R R R R R E R R R

PART 1 GENERAL

1.

1.

1.

1 REFERENCES
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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:

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

7CFR 1755. 403 Copper Cabl e Tel ecomuni cati ons Pl ant
Measur enment s

7CFR 1755. 89 RUS Specification for Filled Tel ephone
Cabl es wi th Expanded | nsul ation

2  SCOPE
This section covers the requirenents for audi o pair tel ephone cables to be
installed as indicated on contract drawi ngs. Building |locations for each
task are indicated on contract draw ngs.

3 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01300, "Submittals,"” and edit the
following list to reflect only the subnmittals
required for the project. Submttals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each subnitta

descri ption.
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The foll owi ng shall be submtted for approval in accordance with Section
01330, "Submittal Procedures.”

SD- 03 Product Data

Cabl e

Splice Connectors
Splice Cases

VDF

Connect or Bl ocks

Pr ot ecti on Modul es

Swi t ch-t hrough Modul es
Term nal Bl ocks

Term nal Cabi nets

SD- 09 Manufacturer's Field Reports

4  AUD

Provide a prelimnary test plan at |east 30 days prior to testing.

End-t o- End Tests

Continuity and Loop Resistance Tests
I nsul ati on Resi stance Tests

Cabl e Attenuation Tests

O CABLE | DENTI FI CATI ON

Audi o cabl e identification shall be nunmbered per KSC STD-E-0009 (Cable
Nunberi ng, Qutside Cable Plant Comuni cations System Standard for)

The first two lines on the ID synbol shall enploy the follow ng five
characters:

First & Second Characters: Shall denote the nunber of hundred
groups of audio pairs in the cable.

Third Character: Shall be a dash

Fourth & Fifth Characters: Shal | denote the gauge of the audio
W re.

The second line of the cable ID synbol indicates the conductors are audio
type cabl e, nunber, and pair count.

Exanpl e:

06- 22 Identifies a 600 pair, 22 gauge audi o tel ephone cabl e
#12, with pair count 1401-2000.
CA12: 1401- 2000
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PART 2 PRODUCTS
2.1 CABLE

The cabl e shall be nmanufactured as Audi o Tel ephone Cable in accordance with
the requirenents of 7CFR 1755.89. All cable necessary to conplete the job
shal | be supplied by the Contractor.

2.2 SPLI CE CONNECTORS

Splicing shall be acconplished utilizing Picabond individual, AVP #61292-2,
or strip assenbly, AMP #229917-2 or approved equal. Miltiple conductor
splice connectors shall not be used.

2.3 SPLI CE CASES

Under ground splice cases shall be suitable to house a straight, butt, or
branch splice in a protective housing into which can be poured an
encapsul ati ng conmpound. The splice case shall be of suitable

thermopl astic, thernobset, or stainless steel material with structura
menbers as part of the nold (i.e., ribs or waffle structure). The splice
cases shall be filled with an encapsul ati ng conpound whi ch shall be
re-enterable and shall not alter the chemcal stability of the closure.
Dry encapsul ant shall not be used. Filled splice cases shall conmply with
REA PE-74. (Quantities are indicated on drawi ngs. AM (or equal as
approved by the Governnent) is a supplier of approved splice cases.

2.4 MAI N DI STRI BUTI ON FRAME ( VDF)

The MDF to be installed in the CXT as shown on draw ngs, shall be single
sided and shall be stand-alone. The franme shall have universal connector
nmounti ng bars suspended off each vertical, with a series of junper rings in
between. The franes shall include guard rails, end bars, and a copper
ground bar across the base. The frame verticals shall be on 8" centers.

The frame shall be a wel ded construction of cold rolled angle, channel and
bar steel, phosphatized and bonderized for corrosion and oxidation
resistance. The finished frame shall have nmultiple coats of "tel ephone
gray" baked on enanel as the final protective finish.

2.5 CONNECTOR BLOCKS

Connector blocks shall be Reliable Electric's Part No. R399A A40D or NT
Cook Electric Part No. C- 38860240D or AT&T 310A2/310B2 or approved equal.
Al'l new connector blocks shall be provided fully equipped with protection
nodul es switch through nodul es as described bel ow.

2.6 PROTECTI ON MODULES
Protecti on nmodul es shall be of the three-electrode, five nmale pin, heavy
duty gas tube type or solid-state equivalent type and shall be REA and UL
listed. Protection nodules shall have both voltage overl oad and sneak
current protection.

2.7  SW TCH THROUGH MODULES
Swi t ch-t hrough nodul es shall be used only at the CXT |ocations to

open/close the circuits at the connector blocks on the CXT frame. They
shall fit within the connector blocks in the same manner as do the
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protection nodul es. The nunber of switch-through nodul es provided shall be
as shown on the draw ngs.

. 8 TERM NAL BLOCKS

Term nal bl ocks shall be 8 x 26 wire wap/wire wap line term nal bl ocks.
The termi nal blocks shall be provided at the CXT distribution frame only,
in quantities shown in draw ngs.

.9 TERM NAL CABI NETS

Term nal cabinets to be nounted on walls or plywod backboards, shall be
610mm x 610mMm x 914mP4" x 24" x 8" D or 914mm x 914mm x 203mMmMB6" x 36" X
8" D as required by the draw ngs, and shall be equipped with a 19m®8/ 4"

pl ywood backboard. This backboard shall be painted with flame retardant,
prior to installation into the box. Protected entrance term nals shall be
installed to terminate the required nunber of copper pairs. These

term nals shall be 3M #4488 type or approved equal .

PART 3 EXECUTI ON

3.

1 GENERAL
The Contractor shall

Ensure that all Contractors and subcontractors perform ng on-site work
provi de personnel who have experience and know edge required to performthe
various tasks for installation of the Audio Cable System

Ensure that installers and fabrication personnel are faniliar with the
requi renments of the technical specifications and other pertinent referenced
docunents of the contract.

Ensure that quality control personnel who inspect cabling and wiring
installations and assenbly work are appropriately qualified in the assigned
wor k.

Ensure that comunication cable splices and terninations shall be made by
journeyman cabl e splicers who have experience perform ng the sane such
duties.

Ensure that cable testing personnel shall be experienced and appropriately
qual i fi ed.

The qualifications for all nanagenent personnel responsible for the
foll owi ng work areas shall be verified by personnel resunmes furnished by
the Contractor, prior to construction.

Audi o Tel ephone Cable Installation
Audi o Tel ephone Cabl e Splicing
Audi o Tel ephone Cabl e Testing
Quality Control

Proj ect Manager/Lead

The qualifications for all personnel who will performthe work defined
above shall be verified by personnel resunes, furnished by the Contractor
at least thirty (30) days prior to any work initiation.

Each individual who is to performcable splicing may be required to perform
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a mni mum of one acceptable sanple splice and ternination. Sanple splices
shal |l not be incorporated in the job.

.2 WORK I'N MANHCLES AND CABLE VAULTS

The Contractor shall be responsible for ensuring that safe operating
procedures are foll owed, work equipnent is adequate, and personnel have
received proper training. All atnospheric tests will be conducted by
others prior to Contractor personnel entering a manhole or vault. Safety
equi pnent will be inspected and approved by an authorized representative of
the Contracting Oficer.

Snmoking will not be permitted in or around open manhol es. Open manhol es
shal |l be protected by fences, railings, signs, flags, or lights, as
applicable. Body static electricity that may have accumul ated shall be

di scharged to ground prior to personnel contact wi th manhol e covers.
Renoval of manhol e covers shall be perforned by two nen usi ng hooks and
enpl oying proper lifting techniques. Al manhole covers in the i mediate
vicinity of the duct systemwhere work is to be performed shall be renoved
to pernit adequate ventilation.

A burn permt authorizing the use of torches, furnaces, and other open
flane, heat-generating devices shall be obtained prior to use of such
devices (use shall not be permitted i n manhol es).

Each tinme work is begun, excessive water shall be renobved or pumped from
the manhol e vault or duct run as required, prior to personnel entrance.

A manhole entry pernit shall be required for every manhole entry. This
permt will be issued by NASA or one of its Contractors.

Vapor tests shall be performed to ensure that the presence of expl osive
gases i s bel ow dangerous concentration |levels (less than 0.25 percent by
vol une) .

Above environnental tests shall be perfornmed each tine work is started or
at the initial crew change and shall be repeated in a tine interval not to
exceed 8 hours. |If prolonged forced ventilation is required, the tinme
interval for additional tests shall not exceed 2 hours.

Two persons shall be present during manhol e operations; one nman enters the
manhol e, the other shall remmin outside. The outside man shall be equi pped
with a conmuni cation device to call for help if necessary.

Bl owers shall be operated continuously while work is performed and unti
work is conpl et ed.

Bl owers shall not be placed in the manhol e or cable vault, but shall be
| ocated on the surface at a distance not less than 5 feet fromthe open
manhol e or cable vault to assure a safe operating atnosphere. Engine
driven equi prent shall be | ocated downw nd from nmanhol es and shall have
duct ed exhausts away from manhol e openi ng.

Ladders of the proper length and type (wood or fiberglass) shall be used
for entry into manhol es.

.3 UNDERGROUND CONDUI T

The duct or conduit assignment for individual cables shall be as indicated
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and field verified. Cables shall not be placed in ducts or conduits other
than those indicated without Governnent approval.

Al'l ducts to be used shall be rodded, cleaned, and tested for alignment as
specified in AFTO 3WB-10-12. Mechani cal equi prent with wi nch |ines shal
be used at both ends of the section to be rodded, and allow the line to be
wor ked back and forth through the ducts. The KSC duct system does not
contain pulling lines and may contain orangeburg material. Some sections
may require mechanical roddi ng equipnent with cutting tools and water
pressure equi pment to clean and align the defective or bl ocked orangeburg
duct as necessary.

.4 CABLE PLACEMENT

Adequat e care shall be exercised when handling and storing reels of cable
to prevent damage to the cable. Cable with dents, flat spots, or other
sheath distortions shall not be installed.

4.1 Securing Cabl e

| mredi ately after cable placenent, tenporary tags with the cabl e nunmber and
pair count shall be attached to each end of each cabl e section.

Cabl es and equi pnent shall be supported and secured as indicated. Were
the specific nethod of support is not shown, adequate supports and
fasteners shall be used to secure cables and equi pnent in position. Non
metal lic supports and fasteners shall be provided in manhol es and vaults.
Al'l cables and equipnent installed in exterior |ocations shall be secured
so that they can not be dislodged or damaged by wi nds up to 125 niles per
hour .

Cabl e splices shall be housed in a splice case installed along the cable
route, nounted in the duct system cable vaults and manhol es. The splice
case shall provide a protected environment for the splices and shal

mai ntain the noisture barrier properties of the cable. Cable splices in
duct or conduit sections are prohibited.

.4.2 Bendi ng

Caution shall be used when bending cable to avoid kinks or other damage to
the sheath. The bend radius shall be as large as possible, with a mininum
of not less than 10 tines the outer dianeter (O D.) of the cable. M ninmm
radii shall be increased when necessary to neet cable manufacturer's
recomrendati ons. Bendi ng operations in manhol es and vaults shall be
performed in accordance with the procedures and instructions of the

manuf acturer. Cable bendi ng shoes shall be used at duct or conduit ends
when bendi ng cable exiting a duct or conduit. The bendi ng shoes shal
remain in place until racking, splicing, and tying is conpleted. Cables
shal | not rest against the edge of the duct or conduit nouth.

. 4.3 Pul I'i ng

When a duct or conduit has an appreciable curve, and conditions pernit, the
cable reel shall be set up at the end nearest the bend and the cable pulled
fromthe opposite end. Oherw se, the cable nay be pulled fromthe nost
conveni ent end.

Pulling Iines shall be attached to cable ends fitted with factory-installed
pul ling eyes. Cables not equipped with a pulling eye shall have the
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pulling line attached to the cable end by nmeans of a cable grip. Core
hitches shall not be used.

Ri gging shall be set up at the pulling end so that the pulling |ine and
cable enter or exit on aline parallel with the duct or conduit to prevent
either fromrubbing agai nst the edge or nouth. Cable ends shall not be
pul | ed around sheave wheels. Wen the end slack for proper racking and
splicing can not be obtained with the pulling Iine still attached to the
end of the cable, a split cable grip may be used to obtain the necessary
sl ack.

.4.4 Set-Up

Cable reels shall be |located and aligned so that the cable is paid off the
top of the reel into the duct or conduit in a |long, snooth bend, without
twisting. Cable shall not be pulled fromthe bottomof a reel or subjected
to reverse bends fromthose fornmed by factory reeling. A cable feeder
gui de of proper size shall be used at the mouth entrance. Unterninated
cabl es shall be laid in the specified routing and | ocation as indicated.

Unt erm nat ed cabl e ends shall be cleared, capped, and sealed. The
| ubricant shall be conpatible with,and intended for use with, Stal peth
sheat hed cabl es. Soap and grease |ubricants are prohibited.

Al'l equi prent and the pulling set-up shall be carefully checked to minimze

interruptions once pulling begins. Insofar as possible, the cable shall be
pul l ed wi thout stopping until the required amount of cable has been pl aced.
If for any reason the pulling operation nust be halted before the pull is

conplete, the tension of the pulling line shall not be released. Wen
pulling is resuned, the inertia of the cable shall be overcone by
increasing the tension in small steps a few seconds apart until the cable
is in nmotion. The cable shall be paid off the reel by rotating the reel in
the feed direction and not stripped off the reel by pulling.

.4.5 Damage

The cabl e shall be carefully inspected for sheath defects or other
irregularities as it is paid off the reel. |If defects are detected,

pul ling shall stop inmmediately and the cabl e section shall be repaired or
repl aced at the discretion of the Contracting Officer. A system of
communi cations, visual or otherw se, shall be maintained between feed and
pulling | ocations so that pulling can be stopped instantly, if necessary.
"Pull -thrus" (continuous cable through two or nore duct sections w thout
splicing in an internmedi ate manhol e) may be made with the approval of the
Contracting O ficer.

Appropriate size split grip, nmanhol e sheaves, sheave shackl es, and

i ncreased | ubricant shall be used, as well as exercising caution during the
pul l'ing operation, to avoid excess slack and prevent kinking or any damage
to the cable. Cables in the internediate nmanhol e shall be suitably racked
at the tinme of installation, with no sheath defects or other irregularities.

Cabl e ends pulled into manholes or vaults that are not to be racked or

ot herwi se permanently positioned, shall imediately be tied in fixed
positions with ties to prevent danage to the cables and to provi de adequate
wor ki ng space. After final racking and splicing, plastic sheathed cables
in manhol es and vaults shall be secured in place with | ashed cable
supports. \Wen securing cables and details are not indicated, the cables
shal |l be secured in a nanner that will maintain the cables in the required
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position without damage to the cabl es.
.5  CABLE SPLI CI NG

Cabl es shall be spliced in accordance with the manufacturer's
recomendati on. Conductors shall remain in their correct color sequence or
groups as indicated.

Undet erm ned cabl es shall be installed as indicated. Unterninated or dead
cable pairs shall be connected through to other unterm nated or dead cabl e
pairs, cleared at each end and tested according to other portions of this
speci fication.

For each copper splice point, after splice conpletion and prior to splice
case installation and , the Government will inspect splice and approve
wor kmanshi p.

.6 BONDI NG AND GRCUNDI NG SYSTEMS

Cabl e shall be grounded as specified in Section 16065, "Secondary
Groundi ng, " unless otherw se indicated. The overall shield of all cables
installed shall be grounded at each term nal point or bonded across al
splice points and to a nmanhol e bondi ng ri bbon.

7 CABLE TERM NATI ONS

Term nate cabl es as shown on contract drawings. Installation shall not
i npede future installations and shall not damage existing cables.

. 8 TESTI NG AUDI O CABLES

Al cable pairs shall be tested after installation. Electrical acceptance
testing for cables under this specification shall be in accordance with
7CFR 1755.403. Field tests shall be witnessed by the Government. Five (5)
wor ki ng days notice prior to perform ng each test shall be given. The
neasured el ectrical parameter shall conformto the manufacturer's stated
specification. Sanple fornms included at the end of this section may be
used. Test forns and procedures shall be included in the test plan. Al
test anonulies shall be corrected.

When splicing audio cable, the Contractor nmay at his own discretion, test
cabl e sections between splice cases, prior to filling splice cases with
encapsul ant. However, care shall be exercised so that unfilled splice
cases tenporarily stored in manhol es during testing shall not be subjected
to ingress of water which may be found in nanhol es.

.8.1 Test Equi prent

Test equi prent shall be of sufficient accuracy, quality, and quantity to
perform specified tests.

I nsul ation resistance tests shall be performed with a 500-volt insulation
resi stance test set.

The use of auxiliary test boards, panels, or other special equipnent to
facilitate the testing procedure is optional, subject to approval. The
equi prrent shall not cause any appreci able change in the actual cable
neasur enents bei ng made and shall be designed to permt ready verification
of the internal circuits and conponents.
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Al test equi pnent shall be calibrated by a certified testing conpany every
ei ghty (80) days, unless required sooner because of damage or inaccuracy.
Standards for calibrating shall be as listed by the National Bureau of

St andards, and each item of test equipnent shall display a current
calibration sticker.

.8.2 Section Tests

End-to-end tests for pair identification, true pair, shorts, opens, grounds
and splits shall be made and each conductor condition recorded separately.
Tests shall be conducted per 7CFR 1755. 403.

.8.3 Continuity and Loop Resistance Tests

Continuity and | oop resistance tests of each pair shall be nade and
recorded. Tests shall be conducted per 7CFR 1755.403. Sanple test forns
are included at the end of this section.

.8.4 I nsul ation Resi stance Tests

End-to-end tests of each conductor to all other conductors and al
conductors to ground (shield) shall be nmade and recorded. Tests shall be
conducted per 7CFR 1755.403. Sanple test forns are included at the end of
this section.

3.8.5 Cabl e Attenuation Tests

Al'l outside plant cables for Tl type carriers shall be tested for
attenuation at a frequency of 772 Khz in accordance with 7CFR 1755. 403.
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3.9 DATA SHEETS
SAMPLE DATA FORM PARAGRAPH 3.8.2/3.8.3

CONTI NUI TY AND LOCP RESI STANCE TEST

CONTRACT

NAVE/ NUVBER:

CABLE NO.: CABLE COUNT: CABLE TYPE:
CABLE LOCATION: FROM TO

CABLE LENGTH: FT. GAUGE:

CONTI NUI TY:  OUTER SHEATH: OHVs  NO SPLI CES:

PAI R * % LOOP. RES. PAI R * % LOOP RES.
NUVBER ( OHVB) * * NUVBER ( OHVE) * *

** | NDI CATE SHORT, OPEN, CROSS, OR GROUND

TEST CONDUCTOR: DATE:

CONTRACTI NG OFF. REP.: DATE:
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SAMPLE DATA FORM PARAGRAPH 3. 8.4

| NSULATI ON RESI STANCE TEST

CONTRACT

NAVE/ NUVBER:

CABLE NO : CABLE COUNT: CABLE

TYPE:

CABLE LOCATI ON: FROM

TO

CABLE LENGTH: FT.

GAUGE: AVG

CONTI NUI TY:  OUTER SHEATH: Vs NO

SPLI CES:

PAI R TIP OR INS. RES. PAI R TIP OR INS. RES.

NUVBER RI NG ( MEGOHM NUVBER Rl NG ( MEGOHM
Tip Tip
R ng R ng
Tip Tip
Ri ng Ri ng
Tip Tip
Ri ng Ri ng
Tip Tip
Ri ng Ri ng
Tip Tip
Ri ng Ri ng
Tip Tip
R ng R ng
Tip Tip
R ng R ng
Tip Tip
Ri ng Ri ng
Tip Tip
R ng R ng

TEST CONDUCTOR: DATE:

CONTRACTI NG OFF. REP.: DATE:

-- End of Section --
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