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NOTE: This guide specification covers exterior

t el econmuni cati ons Qutside Plant consisting of the
canmpus distributor, outside copper and fiber optic
(FO cable nedia, and associ ated hardware necessary
to support comuni cations systens at facility
installations including permanently constructed
buil dings. This specification covers outside plant
(OSP) campus fiber optic and copper cable nedia for
supporting information technol ogy transfer systens
to include voice, data, video, inmaging, security,
and audi o systens used by various facilities. This
gui de specification is to be used in the preparation
of project construction specifications.

Coordinate with Section 27 10 00 BUI LD NG
TELECOVMUNI CATI ONS CABLI NG SYSTEM and ensure that
copper cable and fiber optic cable interconnecting
conponents and patch cord assenblies nmechanically
i nternate.

Use Section 33 71 01 OVERHEAD TRANSM SSI ON AND

DI STRI BUTI ON, and Section 33 71 02.00 20 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON, on Navy projects and
Section 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERCGROUND on Arny projects for exterior

t el econmuni cati ons pat hway requirenents (typica

t hroughout this section).

For Navy projects use UFC 3-580-10, NAVY AND MARI NE
CORPS | NTRANET (NMCI') STANDARD CONSTRUCTI ON
PROCESSES for design guidance related to

tel econmuni cations infrastructure. Confirmspecific
systemrequirenents with the using Activity.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
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present.

Comrent s and suggestion on this specification are
wel cone and should be directed to the technica

proponent of the specification. A listing of the
techni cal proponents, including their organization

designation and tel ephone nunber, is on the Internet.
ER R IR I I R R R R R I I R R R R R I I I R R R R S I I R R R R I I I I R R R R I I R O I I I I R R R R R I I I
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NOTE: This section will be used in conjunction with
any other guide specifications required by the
design. Show follow ng informati on on project

dr awi ngs:

1. \Where specification identifies type, size,

color, finish, or other definitive information to be
"as indicated" the engineer shall show the

i nformati on on the draw ngs.

2. Locati on and di nensi ons of manhol es, handhol es,
ducts, and | ocation and size of cables.

3. Types of wire and cable; nunber and sizes of
conductors and conduits.

4. Special conditions.

5. Include tensioning and sag data on drawi ngs in
tabul ar formfor aerial cable installation

Provide a m ni mum of 12 single-node fibers per fiber
optic cable. Coordinate with activity and Base
Conmruni cations Ofice (BCO to determine fiber optic
cabling requirenments. Provide fiber optic cabling
to piers in accordance with UFC 4-150-02, DESIGN
DOCKSI DE UTILITIES for Navy projects only.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ASTM

ASTM

ASTM

ASTM

| EEE

| EEE

| CEA

| CEA

| CEA

NEMA

NFPA

ASTM | NTERNATI ONAL (ASTM

B 1

B 8

D 1557

D 709

I NSTI TUTE OF ELECTRI CAL

c2

Std 100

(2001; R 2007) Standard Specification for
Har d- Dr awn Copper Wre

(2004) Standard Specification for
Concentric-Lay- Stranded Copper Conductors,
Hard, Medium Hard, or Soft

(2007) Standard Test Methods for

Laborat ory Conpaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kKN-m nB)

(2001; R 2007) Lami nated Thernosetting
Mat eri al s

AND ELECTRONI CS ENG NEERS (| EEE)

(2007; Errata 2006; Errata 2007; |NT 44-56
2007; INT 47, 49, 50, 52-56 2008; |NT 57,
58, 51, 48 2009) National Electrica

Saf ety Code

(2000) The Authoritative Dictionary of
| EEE St andards Ter s

| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)

S-87-640

S- 98- 688

S-99-689

(2006) Fiber Optic CQutside Plant
Conmuni cati ons Cabl e

(2006) Broadband Twi sted Pair,
Tel econmuni cati ons Cable Aircore,
Pol yol efin I nsul ated Copper Conductors

(2006) Broadband Twi sted Pair
Tel econmuni cati ons Cable Fill ed,
Pol yol efin I nsul ated Copper Conductors

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMVR)

C62. 61

(1993) Gas Tube Surge Arresters on Wre
Li ne Tel ephone Circuits

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

70

(2008; AMD 1 2008) National Electrical
Code - 2008 Edition
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TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (TI A)

TI A J- STD-607- A (2002) Commercial Buil ding G ounding
(Earthing) and Bondi ng Requirenents for
Tel econmuni cati ons

TI A Tl A El A- 455- 204 (2000) Standard for Measurenent of
Bandwi dth on Ml ti node Fi ber

Tl A- 455- 107A (1999) Component Refl ectance or
Li nk/ System Return Loss using a Loss Test
Set

TI A- 455- 46A (1990) FOTP-46 Spectral Attenuation

Measurenment for Long-Length, G aded-I|ndex
Optical Fibers

TI A- 455- 78 (2002B) FOTP-78 Optical Fibres - Part
1-40: Measur enent Met hods and Test
Procedures - Attenuation

TI A- 472D000- A (1993) Fiber Optic Conmunications Cabl e
for Qutside Plant Use

TI A- 492AAAA- A (1998; R 2002) 62.5-um Core
D anet er/125-um Cl addi ng Di aneter Cl ass la
Graded- I ndex Multinode Optical Fibers

TI A- 492AAAB (1998; R 2002) 50-Um Core Di anmeter/125-Um
O addi ng Di aneter O ass | A G aded-| ndex
Mul ti node Optical Fibers

TI A- 492CAAA (1998; R 2002) dass |IVA
Di spersion-Unshi fted Single-Mde Optical
Fi bers

TI A- 492E000 (1996; R 2002) dass Ivd

Nonzer o- Di spersi on Singl e-Mde Optical
Fi bers for the 1550 nm W ndow
(ANSI / TI A/ El A- 492E000)

TI A-526-14- A (1998) OFSTP- 14A Optical Power Loss
Measurenents of Installed Miltinode Fiber
Cabl e Pl ant

TI A-526-7 (2002; R 2008) Measurenent of Optical

Power Loss of Installed Single-Mde Fiber
Cabl e Pl ant OFSTP-7

TI A-568-C. 1 (2009) Comercial Buil ding
Tel econmuni cati ons Cabl i ng Standard

TI A-568-C. 3 (2008e1) Optical Fiber Cabling Conponents
St andard

TI A-590- A (1997) Standard for Physical Location and
Protection of Below Gound Fi ber Optic
Cabl e Pl ant
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TI A- 758- A (2004) Custoner-0Oaned Cutside Plant
Tel econmuni cati ons Cabl i ng Standard

TI A/ El A-455-B (1998) Standard Test Procedure for Fiber
Optic Fibers, Cables, Transducers,
Sensors, Connecting and Termninating
Devi ces, and other Fiber Optic Conponents

TI A/ El A-568-B. 2 (2001) Commercial Buil ding
Tel econmuni cati ons Cabling Standard - Part
2: Balanced Twi sted Pair Cabling Conponents

TI A/ El A-569- A (1998; Addenda 2000, 2001) Commerci al
Bui I di ng Standards for Tel econmuni cati ons
Pat hways and Spaces

TI A/ El A-598-B (2001) Optical Fiber Cable Col or Coding

TI A/ El A- 606- A (2002) Administration Standard for the
Tel econmuni cations | nfrastructure

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 6 (2007) Commercial Blast O eaning
U S. DEPARTMENT OF AGRI CULTURE ( USDA)

RUS 1755 Tel econmuni cat i ons St andards and

Specifications for Materials, Equipnent
and Construction

RUS Bull 1751F- 630 (1996) Design of Aerial Plant

RUS Bul | 1751F- 640 (1995) Design of Buried Plant, Physical
Consi der ati ons

RUS Bull 1751F-643 (2002) Underground Pl ant Design

RUS Bull 1751F-815 (1979) Electrical Protection of Qutside
Pl ant

RUS Bul | 1753F-201 (1997) Acceptance Tests of
Tel econmuni cati ons Pl ant (PC-4)

RUS Bul | 1753F-401 (1995) Splicing Copper and Fiber Optic
Cabl es (PC-2)

RUS Bul | 345-50 (1979) Trunk Carrier Systens (PE-60)

RUS Bul | 345-65 (1985) Shield Bondi ng Connectors (PE-65)

RUS Bul | 345-72 (1985) Filled Splice Cosures (PE-74)

RUS Bul | 345-83 (1979; Rev Cct 1982) Gas Tube Surge

Arrestors (PE-80)
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1

UNDERWRI TERS LABORATORI ES (UL)

UL 497 (2001; Rev thru Apr 2009) Protectors for
Pai red Conductor Comunication Crcuits

UL 510 (2005; Rev thru Aug 2005) Pol yvinyl
Chl ori de, Pol yet hyl ene, and Rubber
I nsul ati ng Tape

UL 83 (20086) Standard for
Ther nopl astic-1nsulated Wres and Cabl es

2 RELATED REQUI REMENTS

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Choose Section 27 10 00 if it is used on the
project. Choose Section 33 71 01, OVERHEAD
TRANSM SSI ON AND DI STRI BUTI ON, and Section 33 71
02. 00 20, UNDERGROUND ELECTRI CAL DI STRI BUTI ON f or
Navy projects or Section 33 70 02.00 10, ELECTRI CAL
DI STRI BUTI ON SYSTEM UNDERGROUND for Arny projects.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[Section 27 10 00, BU LDI NG TELECOVMUNI CATI ONS CABLI NG SYSTEM ][ Section

33 71 01, OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON, and [ Secti on

33 71 02.00 20, UNDERGROUND ELECTRI CAL DI STRI BUTI ON] [ Section 33 70 02.00 10,
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND] apply to this section with

addi tions and nodifications specified herein.]

.3 DEFI NI TI ONS

Unl ess ot herwi se specified or indicated, electrical and electronics terns

used in this specification shall be as defined in TIA-568-C. 1,

TI A/ EI A-568-B. 2, TIA-568-C. 3, TIA ElA569-A, TIA EIA606-A and |EEE Std 100
and herein.

. 3.1 Canpus Distributor (CD)

A distributor from which the canmpus backbone cabling emanates.
(I'nternational expression for main cross-connect - (M).)

. 3.2 Entrance Facility (EF) (Tel ecomuni cations)

An entrance to the building for both private and public network service
cabl es (including antennae) including the entrance point at the buil ding
wal | and continuing to the entrance room or space.

.3.3 Entrance Room (ER) (Tel econmuni cati ons)

A centralized space for tel ecomruni cati ons equi pnent that serves the
occupants of a building. Equiprment housed therein is considered distinct
froma tel ecommuni cati ons room because of the nature of its conplexity.

. 3.4 Bui | di ng Di stributor (BD)

A distributor in which the buil ding backbone cables term nate and at which
connections to the canmpus backbone cables may be made. (International
expression for intermediate cross-connect - (10).)

SECTION 33 82 00 Page 9
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3.5 Pat hway

A physical infrastructure utilized for the placenent and routing of
t el ecommuni cati ons cabl e.

4 SYSTEM DESCRI PTI ON

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

For Army projects only: For MCA projects, tel ephone
swi tch upgrades and |ine cards are procured and
installed using funds provided by | SEC outside of
the construction contract. Oher types of projects,
such as Army Reserve, DOD and work for others, may
require that the switch upgrade and |ine cards be
added to this section to be procured and installed
as part of the construction contract. Choose the

| ast bracketed sentences for Navy and Marine Corps
projects only.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

The tel ecomuni cati ons outside plant consists of cable, conduit, manhol es,
poles, etc. required to provide signal paths fromthe cl osest point of
presence to the new facility, including free standing frames or backboards,
i nterconnecting hardware, term nating cables, |ightning and surge
protection nodules at the entrance facility. The work consists of
provi di ng, testing and maki ng operational cabling, interconnecting hardware
and |ightning and surge protection necessary to forma conpl ete outside

pl ant tel ecommuni cati ons system for continuous use.[ The

tel ecomuni cati ons contractor must coordinate with the NMCl contractor
concerning |layout and configuration of the EF tel ecommunications and CSP
The tel ecommuni cations contractor may be required to coordinate work effort
for access to the EF tel ecomruni cati ons and OSP with the NMCI contractor.]

5 SUBM TTALS

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

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the

SECTION 33 82 00 Page 10



District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for information only.][for
Contractor Quality Control approval.] Wen used, a designation follow ng
the "G' designation identifies the office that will review the subnittal
for the Governnment. The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Tel econmuni cations Qutside Plant[; C[; G [___ 11
Tel econmuni cations Entrance Facility Drawings[; C[; G [

In addition to Section 01 33 00 SUBM TTAL PROCEDURES, provi de shop
drawi ngs in accordance w th paragraph SHOP DRAW NGS.

SD- 03 Product Data
Wre and cable[; C[; G [___ 1]
Cabl e splices, and connectors[; CG[; G [____ 11
Cosures[; C[; G |
Bui | ding protector assenblies[; C[; G [_____ 11
Protector modules[; C[; G [__ 1]

Cross-connect term nal cabinets[; C[; G |

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

NOTE: Delete subnmittal for spare parts on Navy
projects. Spare parts requirements are provided in
Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA on
Navy projects.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[Spare Parts[; C[; G [

Submittals shall include the manufacturer's nane, trade nane,

pl ace of manufacture, and catal og nodel or nunmber. Subnittals
shal |l also include applicable federal, mlitary, industry, and
techni cal society publication references. Should manufacturer's
data require supplenental information for clarification, the

suppl emental information shall be submitted as specified in

par agr aph REGULATORY REQUI REMENTS and as required for certificates
in Section 01 33 00 SUBM TTAL PROCEDURES.

SD- 06 Test Reports

SECTION 33 82 00 Page 11



1.

1.

Pre-installation tests[; C[; G [___ 11

Acceptance tests[; G[; G [_____ 11

Qutside Plant Test Plan[; C[; G [___ 11
SD-07 Certificates

Tel ecomuni cations Contractor Qualifications[; C[; G [____ 11

Key Personnel Qualifications[; C[; G [

M ni mum Manufacturer's Qualifications[; C[; G [

SD- 08 Manufacturer's Instructions

Bui | ding protector assenbly installation[; C[; G [_____ 11
Cable tensions[; CG[; G [___ 11
Fiber Optic Splices[; CQ[: G [_____ 1]

Submit instructions prior to installation.
SD-09 Manufacturer's Field Reports

Factory Reel Test Data[; C[; G [___ 11
SD-10 Operation and Mai ntenance Data

Tel econmuni cati ons outside plant (OSP), Data Package 5[; C][; G

Commerci al off-the-shelf nanuals shall be provided for operation,
installation, configuration, and nmai ntenance of products provided
as a part of the tel econmuni cations outside plant (OSP). Submit
operations and mai ntenance data in accordance with Section 01 78 23,
OPERATI ON AND MAI NTENANCE DATA and as specified herein not later
than[ 2] ] nonths prior to the date of beneficial

occupancy. In addition to requirenents of Data package 5, include
the requirenents of paragraphs TELECOVMUNI CATI ONS QUTSI DE PLANT
SHOP DRAW NGS and TELECOVMUNI CATI ONS ENTRANCE FACI LI TY DRAW NGS.

SD- 11 C oseout Submittals
Record Docunentation[; CI[; G [___ 11

In addition to other requirenments, provide in accordance with
par agr aph RECORD DOCUMENTATI ON.

6  QUALI TY ASSURANCE

6.1 Shop Draw ngs

Include wiring diagrans and installation details of equiprment indicating
proposed | ocation, |ayout and arrangenent, control panels, accessories,

pi pi ng, ductwork, and other itens that nust be shown to ensure a
coordinated installation. Wring diagrans shall identify circuit termnals
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and indicate the internal wiring for each item of equiprment and the

i nterconnecti on between each item of equipment. Draw ngs shall indicate
adequat e cl earance for operation, maintenance, and replacenment of operating
equi pnent devices. Submttals shall include the namepl ate data, size, and

capacity. Submittals shall also include applicable federal, nmlitary,
i ndustry, and technical society publication references.

1.6.1.1 Tel econmuni cati ons Qutside Plant Shop Draw ngs

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Coordi nate drawi ngs with Section 27 10 00,
BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM if used,
to ensure activity responsible for

t el econmuni cati ons system mai nt enance and

adm ni stration maintains a single conplete and
accurate set of drawings for the entire

t el econmuni cati ons system

Choose bracketed option for RCDD approved draw ngs
on Navy projects where nmultiple splices in the

out side cable plant are required or when nore than
one tel ecomuni cations nanhol e and associ at ed

duct banks are required. Choose the |ast bracketed
sentence for facilities that currently have

t el econmuni cati ons outside plant draw ngs that

require updating as a result of project installation
EE IR I Sk S S I S S I O R R R Rk I I S Sk S Ik I Sk I S R R R Rk S S I kS kI S O R I

Provi de Qutside Plant Design in accordance with TIA-758-A,

RUS Bul | 1751F-630 for aerial systemdesign, and RUS Bull 1751F-643 for
under ground system design. Provide TO shop draw ngs that show the physica
and | ogi cal connections fromthe perspective of an entire campus, such as
actual building |ocations, exterior pathways and canpus backbone cabling on
pl an vi ew draw ngs, nmmjor system nodes, and rel ated connections on the

| ogi cal system drawi ngs in accordance with TI A/ El A-606-A. Draw ngs shal
include wiring and schematic diagranms for fiber optic and copper cabling
and splices, copper conductor gauge and pair count, fiber pair count and
type, pathway duct and innerduct arrangenment, associated construction
materials, and any details required to denonstrate that cable system has
been coordinated and will properly support the switching and transni ssion
systemidentified in specification and drawi ngs.[ Provide Regi stered
Conmruni cations Distribution Designer (RCDD) approved draw ngs of the

tel econmuni cati ons outside plant.][ Update existing tel ecomunication
Qutside Plant TO drawi ngs to include information nodified, deleted or added
as aresult of this installation in accordance with Tl A/ El A-606-A.] The

t el econmuni cati ons outside plant (OSP) shop drawi ngs shall be included in
the operation and mai nt enance nanual s.

1.6.1.2 Tel econmmuni cati ons Entrance Facility Draw ngs

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Choose the | ast bracketed sentence when
Section 27 10 00, BUI LDI NG TELECOVMUNI CATI ONS
CABLI NG SYSTEMS is included in the specifications.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

[Provide T3 drawi ngs for EF Tel econmuni cations in accordance with
TI A/ El A-606- A that include tel ecommunications entrance facility plan views,
pat hway | ayout (cable tray, racks, |adder-racks, etc.),
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nmechani cal /el ectrical layout, and[ cabinet][, rack][, backboard][ and] wall
el evations. Draw ngs shall show | ayout of applicable equi pnent including
i ncom ng cabl e stub or connector bl ocks, building protector assenbly,

out goi ng cabl e connector bl ocks, patch panels and equi prent spaces and
cabi net/racks. Drawi ngs shall include a conplete list of equipnment and
mat eri al, equi pnent rack details, proposed |ayout and anchorage of

equi prrent and appurtenances, and equi prent rel ationship to other parts of
the work including clearance for maintenance and operation. Draw ngs may
al so be an enl argenent of a congested area of Tl or T2 draw ngs.][Provide
T3 drawi ngs for EF Tel ecomruni cati ons as specified in the paragraph
TELECOVMUNI CATI ONS SPACE DRAW NGS of Section 27 10 00, BUI LDI NG
TELECOVMUNI CATI ONS CABLI NG SYSTEMS.] The tel econmuni cati ons entrance
facility shop drawi ngs shall be included in the operation and mai ntenance
manual s.

.6.2 Tel econmuni cations Qualifications

Work under this section shall be perforned by and the equi pnent shall be
provi ded by the approved tel econmuni cati ons contractor and key personnel.
Qualifications shall be provided for: the tel econmunications system
contractor, the tel ecommuni cations systeminstaller, the supervisor (if
different fromthe installer), and the cable splicing and term nating
personnel. A mnimm of 30 days prior to installation, submt
docunentati on of the experience of the tel ecommuni cations contractor and of
the key personnel .

.6.2.1 Tel econmuni cati ons Contractor Qualifications

The tel ecommuni cations contractor shall be a firmwhich is regularly and
prof essionally engaged in the business of the applications, installation,
and testing of the specified tel ecommuni cations systenms and equi prent. The
tel econmuni cati ons contractor shall denonstrate experience in providing
successful tel econmunications systens that include outside plant and
broadband cabling within the past 3 years. Submt docunentation for a

m ni mum of three and a maxi mum of five successful tel ecomunication system
installations for the tel econmunications contractor. Each of the key
personnel shall denonstrate experience in providing successfu

tel econmuni cati ons systens in accordance with TIA-758-A within the past 3
years.

.6.2.2 Key Personnel Qualifications

Provi de key personnel who are regularly and professionally engaged in the
busi ness of the application, installation and testing of the specified

tel econmuni cati ons systens and equi prent. There may be one key person or
nore key persons proposed for this solicitation dependi ng upon how many of
the key rol es each has successfully provided. Each of the key personne
shal | denonstrate experience in providing successful teleconmunications
systens within the past 3 years.

Cabl e splicing and term nating personnel assigned to the installation of
this systemor any of its conponents shall have training in the proper
techni ques and have a mninum of 3 years experience in splicing and

term nating the specified cables. Mdular splices shall be perforned by
factory certified personnel or under direct supervision of factory trained
personnel for products used.

Supervisors and installers assigned to the installation of this systemor
any of its components shall have factory or factory approved certification
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from each equi prrent manufacturer indicating that they are qualified to
install and test the provided products.

Subm t docunentation for a m ninmumof three and a maxi mum of five
successful teleconmunication systeminstallations for each of the key
personnel . Docunentation for each key person shall include at |east two
successful systeminstallations provided that are equivalent in system size
and in construction conplexity to the tel econmuni cations system proposed
for this solicitation. Include specific experience in installing and
testing tel ecomruni cati ons outside plant systens, including broadband
cabling, and provide the nanes and | ocations of at |east two project
installations successfully conpl eted using[ optical fiber and] copper

t el econmuni cati ons cabling systens. All of the existing teleconmunications
systeminstallations offered by the key persons as successful experience
shal | have been in successful full-time service for at |east 18 nonths
prior to the issuance date for this solicitation. Provide the nane and
role of the key person, the title, location, and conpleted installation
date of the referenced project, the referenced project owner point of
contact information including nane, organization, title, and tel ephone
nunber, and generally, the referenced project description including system
size and construction conplexity.

Indicate that all key persons are currently enployed by the

tel ecomuni cati ons contractor, or have a comitnment to the

tel ecommuni cati ons contractor to work on this project. Al key persons
shal | be enpl oyed by the tel ecormunications contractor at the date of

i ssuance of this solicitation, or if not, have a commtment to the

t el econmuni cations contractor to work on this project by the date that the
bid was due to the Contracting Oficer

Note that only the key personnel approved by the Contracting Officer in the
successful proposal shall do work on this solicitation's tel ecomunications
system Key personnel shall function in the same roles in this contract,
as they functioned in the offered successful experience. Any substitutions
for the tel ecomruni cati ons contractor's key personnel requires approva
from The Contracting Oficer

.6.2.3 M ni mum Manufacturer's Qualifications

Cabl i ng, equi prrent and hardware manufacturers shall have a m ni num of [

3][__] years experience in the manufacturing, assenbly, and factory
testing of conponents which comply with, TIA-568-C. 1, TIA/El A-568-B.2 and
TIA-568-C. 3. In addition, cabling manufacturers shall have a nini num of [
3][____] years experience in the manufacturing and factory testing of

cabling which comply with | CEA S-87-640, | CEA S-98-688, and | CEA S-99-689.
.6.3 Qutsi de Plant Test Pl an

Prepare and provide a conplete and detailed test plan for field tests of
the outside plant including a conplete list of test equipment for the[
copper conductor][ and][ optical fiber] cables, conponents, and accessories
for approval by the Contracting Oficer. Include a cut-over plan wth
procedures and schedul es for relocation of facility station nunbers w thout
interrupting service to any active location. Subnmt the plan at |east]|
30][___ ] days prior to tests for Contracting Oficer approval. Provide
outside plant testing and perfornmance neasurenent criteria in accordance
with TIA-568-C. 1 and RUS Bul | 1753F-201. |Include procedures for
certification, validation, and testing that includes fiber optic link
performance criteria.
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6.4 St andard Products

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Choose 2 years and 6000 hours for Navy
projects and 1 year and 3000 hours for Arny projects.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

Provide material s and equi pment that are standard products of manufacturers
regul arly engaged in the production of such products which are of equa

mat eri al, design and workmanshi p and shall be the manufacturer's | atest
standard design that has been in satisfactory comrercial or industrial use
for at least[ 2][ 1] year[s] prior to bid opening. The[ 2][ 1]-year period
shal | include applications of equipnent and materials under simlar
circunstances and of simlar size. The product shall have been on sale on
the commercial market through advertisenents, manufacturers' catal ogs, or
brochures during the[ 2][ 1]-year period. Products supplied shall be
specifically designed and manufactured for use with outside plant

tel econmuni cati ons systens. Were two or nore itens of the sanme class of
equi prrent are required, these itens shall be products of a single
manuf act urer; however, the conponent parts of the item need not be the
products of the same manufacturer unless stated in this section.

.6.4.1 Alternative Qualifications

Products having less than a] 2][ 1]-year field service record will be
acceptable if a certified record of satisfactory field operation for not
| ess than[ 6000][ 3000] hours, exclusive of the manufacturers' factory or
| aboratory tests, is provided.

.6.4.2 Mat eri al and Equi prent Manufacturing Date

Products manufactured nore than 3 years prior to date of delivery to site
shal | not be used, unless specified otherw se.

.6.5 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory

provi sions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. |Interpret references in
these publications to the "authority having jurisdiction," or words of
simlar nmeaning, to nmean the Contracting Oficer. Equipnent, materials,
installation, and wor kmanshi p shall be in accordance with the mandatory and
advi sory provisions of NFPA 70 unless nore stringent requirements are

speci fied or indicated.

.6.5.1 | ndependent Testing Organization Certificate

In lieu of the label or listing, submit a certificate from an independent
testing organization, conpetent to performtesting, and approved by the
Contracting Officer. The certificate shall state that the item has been
tested in accordance with the specified organization's test nethods and

that the itemconplies with the specified organization's reference standard.

7 DELI VERY, STORAGE, AND HANDLI NG

Ship cable on reels in [152][305][__ ] meter ([500][1000][__ ] feet)
[500][1000]]__ ] feet length with a m ni nrum overage of 10 percent.
Radi us of the reel drumshall not be smaller than the nini num bend radi us
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of the cable. Wnd cable on the reel so that unwi nding can be done without
ki nking the cable. Two meters of cable at both ends of the cable shall be
accessible for testing. Attach permanent |abel on each reel show ng

| ength, cable identification nunber, cable size, cable type, and date of
manuf acture. Provide water resistant |abel and the indelible witing on
the labels. Apply end seals to each end of the cables to prevent nvisture
fromentering the cable. Reels with cable shall be suitable for outside
storage conditions when tenperature ranges fromm nus 40 degrees C to plus
65 degrees C, with relative humdity fromO to 100 percent. Equi prent,
other than cable, delivered and placed in storage shall be stored with
protection fromweather, humidity and tenperature variation, dirt and dust,
or other contam nants in accordance with manufacturer's requirenents.

8 MAI NTENANCE

8.1 Record Docunent ati on

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

NOTE: Coordi nate record docunentation with Section
27 10 00, BUI LDI NG TELECOVMUNI CATI ONS CABLI NG SYSTEM
and choose the second bracketed paragraph if Section
27 10 00 is used on the project. EIA TIA El A 606-A
descri bes the necessary data fields and reports for
hard copy, spreadsheet and el ectronic nmedia as wel
as cabl e nanagenent software requirements. Check
with activity to determne if cable managenent
software is currently enployed at the activity and
ensure contractor is required to provide necessary
data i nput to update the existing systemwth

i nfornmati on associated with project installation

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Provide the activity responsible for tel ecormunications system mai nt enance
and adm nistration a single conplete and accurate set of record
docunentation for the entire tel econmunications systemwith respect to this
proj ect .

Provi de T5 draw ngs incl udi ng docunentati on on cables and term nation
hardware in accordance with TI A/ El A-606-A. T5 draw ngs shall include
schedul es to show information for cut-overs and cabl e plant managenent,
pat ch panel |ayouts, cross-connect information and connecting ternina
layout as a minimum T5 drawi ngs shall be provided][ in hard copy format]|
on el ectronic nedia using Wndows based conputer cabl e managenent
software.][ A licensed copy of the cable managenent software including
docunent ati on, shall be provided.][ Update existing record docunentation
to reflect canpus distribution TO drawi ngs and T3 draw ng schedul e
informati on nodified, deleted or added as a result of this installation.]
Provide the followi ng T5 drawi ng docunentation as a m ni num

a. Cables - Arecord of installed cable shall be provided in
accordance with TI A/ El A-606-A. The cable records shall [include
only the required data fields][include the required data fields
for each cable and conplete end-to-end circuit report for each
complete circuit fromthe assigned outlet to the entry facility
]in accordance with TI A/ ElI A-606-A. Include manufacture date of
cable with subm ttal

b. Term nation Hardware - Provide a record of installed patch panels,
cross-connect points, canpus distributor and term nating bl ock
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arrangenents and type in accordance with Tl A/ El A-606-A.
Docunent ati on shall include [only Jthe required data fields[ as a
m ni mum in accordance with TI A/ El A-606- A.

[ Provide record docunentation as specified in Section 27 10 00, BU LD NG
TELECOVMUNI CATI ONS CABLI NG SYSTEM ]

[1.8.2 Spare Parts

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Do not use this paragraph for Navy projects.

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

In addition to the requirenents of Section 01 78 23 OPERATI ON AND

MAI NTENANCE DATA, provide a conplete list of parts and supplies, with
current unit prices and source of supply, and a |ist of spare parts
recormmended for stocking. Spare parts shall be provided no later than the
start of field testing.

]11.9 WARRANTY

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equipnent installation in order to render
satisfactory service to the equi pment on a regul ar and energency basis
during the warranty period of the contract.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS AND EQUI PMENT

Products supplied shall be specifically designed and manufactured for use
wi th outside plant tel ecomunications systens.

2 TELECOVMUNI CATI ONS ENTRANCE FACI LI TY

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

NOTE: The EF Tel econmuni cations consists of the

t el econmuni cati ons service entrance to the buil ding,
i ncluding the entrance through the building wall,
and continuing to the ER Tel ecommunications (if
required). The EF Tel ecomuni cati ons contains the
backbone pat hways and canpus distributor that |ink
the building distributors (BD)s in the main term na
space and to other buildings in canpus situations.
Ant enna entrances, if used, also constitute part of
the EF Tel econmuni cati ons.

The EF Tel ecomuni cations may contain both the CD
and BD for the building. Facilities with few

t el econmuni cati ons requirements nay house al

t el econmuni cati ons cabling and equi prent required
for that facility in the EF Tel ecomuni cati ons.
Coordinate this section with Section 27 10 00

BUI LDI NG TELECOVMUNI CATI ONS CABLI NG SYSTEM and
provi der of building tel ecomunications cabling
system when Section 27 10 00 is used on a project.
O her than building protector assenblies and

nodul es, conponents for tel ecomunications spaces
are specified in Section 27 10 00. |If Section
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27 10 00 is not used, copy the required conponents
from Section 27 10 00 and paste them under this
paragraph. Edit the conponent requirenents as
necessary.

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

2.2.1 Bui | di ng Protector Assenblies

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Interbuildi ng backbone cables shall be

term nated on protected entrance terninals and in a
housi ng (when so directed) using current industry
standard practice. Certain types of terninals are
mount ed on the outside walls of buildings. Qutside
term nal should be the exception and not the norm
and should only be installed on small buildings
(e.g., storage sheds, snall warehouses, guard gates,
etc.). Copper cable termnation conponents are
specified in Section 27 10 00, BUI LDI NG
TELECOVMUNI CATI ONS CABLI NG SYSTEM | f the project
does not include Section 16710 copy connector bl ocks
or patch panel information and paste information
into this section under this paragraph headi ng and
edit as necessary.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Provide self-contained[ 5 pin][ screw type] unit supplied with a field
cable stub factory connected to protector socket blocks to term nate and
accept protector nodules for [ ] pairs of outside cable. Building
protector assenbly shall have interconnecting hardware for connection to
interior cabling at full capacity. Provide nanufacturers instructions for
buil ding protector assenbly installation. Provide copper cable

i nterconnecting hardware as specified in Section 16710, BU LD NG
TELECOVMUNI CATI ONS CABLI NG SYSTEM

2.2.2 Pr ot ect or Modul es

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Protector nodules are not required for
interbuilding cable runs of 42.7 m (140 feet) or

| ess, directly buried or in underground conduit,
where a continuous netallic cable shield or a
continuous netallic conduit containing the cable is
bonded to each building groundi ng el ectrode system

Solid-state surge protectors provide protection for
sensitive equi pnent because it incorporates a fast
sem conductor switch with operating voltage nearly
i ndependent of transient rise time. O herw se, use
heavy duty gas tube protection nodul es unless area
i ghtning damage probability is very high. Select
the type of protector nodul e required dependi ng on
their performance in categories of inpulse |ife,
maxi mum surge i npulse and 60 Hz current carrying
capacity.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Provide in accordance with UL 497[ three][ two]-el ectrode gas tube or solid
state type[ 5 pin][ screw type] rated for the application. Provide gas
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tube protection nodules in accordance with RUS Bull 345-83 and shall be[
heavy duty, A>10kA, B>400, C>65A][ maxi num duty, A>20kA, B>1000, C>200A]
where A is the maxi mum single inmpul se discharge current, B is the inpul se
life and Cis the AC discharge current in accordance with NEVA C62.61. The
gas nodul es shall shunt high voltage to ground, fail short, and be equi pped
with an external spark gap and heat coils in accordance with UL 497.
Provi de the nunmber of surge protection nodul es equal to the nunber of pairs
of exterior cable of the building protector assenbly.

2.2.3 Fi ber Optic Term nations

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

NOTE: Fiber Optic termnmination conponents are
specified in Section 27 10 00, BUI LDI NG
TELECOVMUNI CATI ONS CABLI NG SYSTEM | f the project
does not include Section 27 10 00 copy encl osure
type connectors and adapters and paste information
into this section under this paragraph headi ng and
edit as necessary.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

Provide fiber optic cable term nations as specified in Section 16710,
BUI LDI NG TELECOVMUNI CATI ONS CABLI NG SYSTEM

2.3 CLOSURES
2.3.1 Copper Conductor C osures

2.3.1.1 Aerial Cable C osures

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: Design of aerial plant should be in
accordance with RUS Bull 1751F-630, Design of Aerial
Plant. Indicate sizes on draw ngs.

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

Provi de cabl e cl osure assenbly consisting of a frane with clanps, a
lift-off polyethylene cover, cable nozzles, and drop wire rings. Cosure
shal |l be suitable for use on Figure 8 cables. dosures shall be free
breathing and suitable for housing[ straight-through type][ branch type]|
of the type indicated] splices of non-pressurized comunications cabl es and
shal | be sized as indicated. The closure shall be constructed with
ultraviol et resistant PVC

2.3.1.2 Under ground Cabl e C osures

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

NOTE: Indicate sizes on draw ngs.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

a. Aboveground: Provide aboveground cl osures constructed of[ not
| ess than 14 gauge steel][ ultraviolet resistant PVC] and
acceptable for[ pole][ stake] nobunting in accordance with RUS 1755. 910.
Cl osures shall be sized and contain a nmarker as indicated. Covers
shall be secured to prevent unauthorized entry.

b. Direct burial: Provide buried closure suitable for enclosing a

straight, butt, and branch splice in a container into which can be
poured an encapsul ati ng conpound. C osure shall have adequate
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2.

strength to protect the splice and naintain cable shield
electrical continuity in the buried environnent. Encapsul ating
compound shall be reenterable and shall not alter the chem ca
stability of the closure. Provide filled splice cases in
accordance wth RUS Bull 345-72

c. In vault or manhole: Provide underground closure suitable to
house a straight, butt, and branch splice in a protective housing
i nto which can be poured an encapsul ati ng conpound. C osure shall
be of suitable thernoplastic, thernoset, or stainless stee
mat eri al supplying structural strength necessary to pass the
mechani cal and el ectrical requirenents in a vault or nmanhol e
environnent. Encapsul ati ng conpound shall be reenterable and
shall not alter the chem cal stability of the closure. Provide
filled splice cases in accordance wth RUS Bull 345-72

3.2 Fi ber Optic C osures
2.3.2.1 Aeri al

Provide aerial closure that is free breathing and suitable for housing
splice organi zer of non -pressurized cables. Cosure shall be constructed
fromheavy PVC with ultraviol et resistance.

.3.2.2 Direct Buria

Provide buried closure suitable to house splice organizer in protective
housi ng i nto which can be poured an encapsul ati ng conpound. C osure shal
have adequate strength to protect the splice and maintain cable shield
electrical continuity, when netallic, in buried environment. Encapsul ating
conpound shall be reenterable and shall not alter chenical stability of the
cl osure.

.3.2.3 In Vault or Manhol e

Provi de underground closure suitable to house splice organizer in a
protective housing into which can be poured an encapsul ati ng conpound.

Cl osure shall be of thernoplastic, thernmpset, or stainless steel materia
supplying structural strength necessary to pass the mechani cal and
electrical requirenents in a vault or nanhol e environnent. Encapsul ating
conmpound shall be reenterable and shall not alter the chenmical stability of
the cl osure.

.4 PAD MOUNTED CROSS- CONNECT TERM NAL CABI NETS

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Indicate size on the draw ngs.
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Provide in accordance with RUS 1755.910 and the foll ow ng:
a. Constructed of 14 gauge steel or[_ 1.
b. Equi pped with a double set of hinged doors with closed-cell foam
weat herstripping. Doors shall be |ocked and contain a narker as
i ndi cat ed.
c. Equipped with spool spindle bracket, nounting franes, binding post
log,[ and] junpering instruction label[, and | oad coil nounting
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2

provi si ons] .

d. Conplete with cross connect nodules to terni nate nunber of pairs
as indicated.

e. Sized as indicated.

5 CABLE SPLI CES, AND CONNECTCORS

.5.1 Copper Cable Splices

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

NOTE: Miltipair splices are insulation displacenent
(IDC) type splices.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

Provide[ multipair,[ foldback][ in-line]][ single pair,[ in-line][ butt]]
box tap]] splices of a noisture resistant,[ two][ three][___ ]-wire |

i nsul ation displacenment] connector held rigidly in place to assure naximm
continuity in accordance with RUS Bull 1753F-401. Cables greater than 25
pairs shall be spliced using multipair splicing connectors, which
accommodat e 25 pairs of conductors at a time. Provide correct connector
size to accommpdat e the cabl e gauge of the supplied cable.

[2.5.2 Copper Cabl e Splice Connector

]

]

Provi de splice connectors with a polycarbonate body and cap and a
tin-plated brass contact elenment. Connector shall accommobdate 22 to 26 AWG
solid wire with a maxi muminsul ati on dianeter of 1.65 nm (0.065 inch) 0.065
inch. Fill connector with seal ant grease to nake a nvi sture resistant
connection, in accordance with RUS Bul |l 1753F-401

[2.5.3 Fi ber Optic Cable Splices

Provide fiber optic cable splices and splicing materials for[ fusion]]
nmechani cal] nmethods at | ocations shown on the construction drawi ngs. The
splice insertion loss shall be 0.3 dB naxi mum when neasured in accordance
with TIA-455-78 using an Optical Tinme Domain Refl ectonmeter (OTDR). Splices
shal | be designed for a return loss of 40.0 db max for single nmode fiber
when tested in accordance with TI A-455-107A. Physically protect each fiber
optic splice by a splice kit specially designed for the splice.

[2.5.4 Fi ber Optic Splice Oganizer

Provi de splice organi zer suitable for housing fiber optic splices in a neat
and orderly fashion. Splice organizer shall allow for a mninmumof 1 m (3
feet) 3 feet of fiber for each fiber within the cable to be neatly stored
wi t hout kinks or twists. Splice organizer shall acconmodate i ndividua
strain relief for each splice and allow for future naintenance or

nodi fication, wthout damage to the cable or splices. Provide splice
organi zer hardware, such as splice trays, protective glass shelves, and

shi el d bond connectors in a splice organizer kit.

1]2.5.5 Shi el d Connectors

Provi de connectors with a stable, |owinpedance el ectrical connection
bet ween the cabl e shield and the bondi ng conductor in accordance wth

RUS Bul | 345-65.
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6 CONDUI T
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NOTE: Use Section 33 71 02.00 20, UNDERGROUND
ELECTRI CAL DI STRI BUTI ON, on Navy projects and
Section 33 70 02.00 10, ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND on Arny projects.
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Provide conduit as specified in[ Section 33 71 02.00 20, UNDERGROUND
ELECTRI CAL DI STRIBUTION. ][ Section 33 70 02.00 10, ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND. ]

7 PLASTI C | NSULATI NG TAPE
UL 510.

8 W RE AND CABLE
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NOTE: For Arny projects follow guidelines set forth
i n USAlI SEC Techni cal Guide for Installation
Information Infrastructure Architecture (13A) or The
Arnmy Conmon User |Infornmation Transport Network
(CUTN. Arny ECB 2007-22 is avail able

el ectronically at

http://ww. wbdg. or g/ ccbh/ ARMYCOE/ COEECB/ ecb 2007 22. pdf .
I nterbui |l di ng backbone cabling is the cable (optica
fi ber and copper) nedi a between the canpus
distributors of multiple buildings within a base
conpl ex (canmpus environment). |Interbuilding
backbone cable plant terminates in the

t el econmuni cations entrance facility, the first
termnating point in a building. Cable nay be
direct buried, aerial, or underground (in conduit
and ducts). The preferred nethod is underground
with the cable terminating in the tel ecommunications

entrance facility.
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8.1 Copper Conductor Cabl e

Solid copper conductors, covered with an extruded solid insulating
compound. Insul ated conductors shall be twi sted into pairs which are then
stranded or oscillated to forma cylindrical core. For special high
frequency applications, the cable core shall be separated into
conpartments. Cable shall be conpleted by the application of a suitable
core wapping material, a corrugated copper or plastic coated al um num
shield, and an overall extruded jacket. Tel ecomunications contractor
shal | verify distances between splice points prior to ordering cable in
specific cut lengths. Gauge of conductor shall determ ne the range of
nunbers of pairs specified; 19 gauge (6 to 400 pairs), 22 gauge (6 to 1200
pairs), 24 gauge (6 to 2100 pairs), and 26 gauge (6 to 3000 pairs). Copper
conductor shall conformto the follow ng:

.8.1.1 Under gr ound
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NOTE: For WESTNAVFACENGCOM projects, delete this
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par agr aph

Use RUS 1755.390 for filled cable and RUS 1755. 890
for filled cable w th expanded insul ation
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Provide filled cable nmeeting the requirenents of | CEA S-99-689 and |
RUS 1755.390][ RUS 1755. 890].

2.8.1.2 Aeri al

Provide filled cable neeting the requirenents of[ | CEA S-99-689]]

| CEA S-98-688], and RUS 1755.390 except that it shall be suitable for

aerial installation and shall be Figure 8 distribution wire with 26,700 N
(6,000 pound) 6,000 pound C ass A gal vani zed steel or 26,700 N (6,000 pound)
6, 000 pound al um numcl ad steel strand.

2.8.1.3 Scr een

Provi de screen-conpartnmental core cable filled cable meeting the
requi renents of | CEA S-99-689 and RUS 1755. 390.

2.8.2 Fi ber Optic Cable
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NOTE: Single-node fiber optic cable is reconmended
for all fiber optic cable runs. Designer should
identify whether nmultinode will be used. Miltinode
fiber systemmy be installed only if an existing
communi cati on network is being extended. |f
mul ti node fiber is used, single-node fiber should
al so be placed for future use. Designer wll

i ndi cate on the draw ngs the nunber of optica
fibers required.
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Provi de[ single-node, 8/125-um 0.10 aperture 1310 nmfiber optic cable in
accordance with TI A-492CAAA][ singl e-nmode, 8/125-um 0.10 aperture 1550 nm
fiber optic cable in accordance with Tl A-492E000][ and ][ nultinode
62.5/125-um 0.275 aperture fiber optic cable in accordance with

TIA- 492AAAA- Al [ mul tinmode 50/ 125-um 0. 275 aperture fiber optic cable in
accordance with TI A-492AAAB], TIA-472D000-A, and | CEA S-87-640 incl uding
any special requirenents nmade necessary by a specialized design. Provide[
12][ ___ ] optical fibers[ as indicated]. Fiber optic cable shall be
specifically designed for outside use with | oose buffer construction.
Provide fiber optic color code in accordance with Tl A/ El A-598-B

2.8.2.1 Strength Menbers

Provide[ central][ non-central],[ non-netallic][ metallic] strength nenbers
with sufficient tensile strength for installation and residual rated | oads
to neet the applicable performance requirenents in accordance with

| CEA S-87-640. The strength nenber is included to serve as a cable core
foundation to reduce strain on the fibers, and shall not serve as a pulling
strength nenber.

[2.8.2.2 Shielding or O her Metallic Covering

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Delete this paragraph if no additiona
physical protection is required or if aerial cable
is specified. Designer nmust select the shield or
nmetallic covering material required. Bare alum num
coated al um num copper, copper alloy and copper and
steel lanminate are used as shiel ding tapes. Copper
and stainless steel, coated stainless steel and bare
| ow carbon steel are use for cable arnoring. The
copper alloy or stainless steel should be used for
rodent protection. |If additional physica

protection is required use the dual al um num and
steel tape shield. Dual tape construction is

normal ly used for arnor protection of cables.
EE SRR I Ik S b O S S S I O R R R Rk S I S kS I I R SR Ik I S I O R Sk I I O S

Provi de[ copper, copper alloy or copper and steel |am nate][ copper and
stainl ess steel, coated stainless steel or bare | ow carbon steel][ bare
al um num or coated alum num ,[ single][ dual] tape covering or shield in
accordance with | CEA S-87-640.

12.8.2.3 Per f or mance Requi rements

Provide fiber optic cable with optical and nechani cal perfornmance
requirenents in accordance with | CEA S-87-640.

2.8.3 Groundi ng and Bondi ng Conduct ors

Provi de groundi ng and bondi ng conductors in accordance with RUS 1755. 200,
TIA J-STD-607-A, | EEE C2, and NFPA 70. Solid bare copper wire neeting the
requirenents of ASTM B 1 for sizes No. 8 AWG and smal |l er and stranded bare
copper wire neeting the requirenments of ASTM B 8, for sizes No. 6 AWG and
larger. Insulated conductors shall have 600-volt, Type TWinsul ation
nmeeting the requirements of UL 83.

2.9 T- SPAN LI NE TREATMENT REPEATERS

Provide as indicated. Repeaters shall be pedestal nounted with
non- pressuri zed housi ngs, sized as indicated and shall neet the
requi renments of RUS Bul | 345-50.

2.10 POLES AND HARDWARE

Provi de pol es and hardware as specified in Section 33 71 01, OVERHEAD
TRANSM SSI ON AND DI STRI BUTI ON

2.11 CABLE TAGS | N MANHOLES, HANDHCLES, AND VAULTS
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NOTE: Designer nust coordinate with the base
communi cati ons office and use the current base
standard for labeling, if one exists and choose the
as indicated bracketed option. Show the | abeling
schene on the drawi ngs that the tel econmuni cations
contractor is required to follow. If no |abeling
standard exists provide |labeling for cable tags in
accordance with TI A/ El A-606- A and choose the
bracketed option for TIA El A-606-A |abeling.
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Provide tags for each tel ecomruni cations cable or wire | ocated i n manhol es,
handhol es, and vaults. Cable tags shall be[ stainless steel][ or]]

pol yet hyl ene] and | abel ed[ as indicated][ in accordance with TI A/ El A-606-A
]. Handwitten | abeling is unacceptable.

[2.11.1 Stainl ess Stee

Provide stainless steel, cable tags 41.25 nm (1 5/8 inches) 1 5/8 inches in
diameter 1.58 nm (1/16 inch) 1/16 inch thick mnimum and circular in
shape. Tags shall be die stanped with nunbers, letters, and synbols not

| ess than 6.35 nm (0.25 inch) 0.25 inch high and approxi mately 0.38 mm
(0.015 inch) 0.015 inch deep in normal bl ock style.

1[2.11.2 Pol yet hyl ene Cabl e Tags

Provi de tags of polyethyl ene that have an average tensile strength of 22.4
MPa (3250 pounds per square inch) 3250 pounds per square inch; and that are
two mllimeter (0.08 inch) 0.08 inch thick (mnimn), non-corrosive

non- conductive; resistive to acids, alkalis, organic solvents, and salt
water; and distortion resistant to 77 degrees C (170 degrees F) 170 degrees
F. Provide 1.3 mm (0.05 inch) 0.05 inch (mnimm thick black polyethyl ene
tag holder. Provide a one-piece nylon, self-locking tie at each end of the
cable tag. Ties shall have a mnimum/loop tensile strength of 778.75 N
(175 pounds) 175 pounds. The cable tags shall have black block letters,
nunbers, and synbols 25 nm (one inch) one inch high on a yell ow

background. Letters, nunbers, and synbols shall not fall off or change
positions regardl ess of the cable tags' orientation.

12.12 BURI ED WARNI NG AND | DENTI FI CATI ON TAPE
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NOTE: Buried warning tape requirenents are
specified in paragraph BURI ED WARNI NG AND
| DENTI FI CATI ON TAPE in Section 31 00 00, EARTHWORK
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Provide fiber optic nmedia nmarking and protection in accordance with
TI A-590-A. Provide color, type and depth of tape as specified in paragraph
BURI ED WARNI NG AND | DENTI FI CATI ON TAPE in Section 31 00 00, EARTHWORK

2.13 GROUNDI NG BRAI D

Provi de groundi ng braid that provides |ow electrical inpedance connections
for dependabl e shield bonding in accordance with RUS 1755.200. Braid
shall be nade fromflat tin-plated copper

2.14 MANUFACTURER S NAMEPLATE

Each item of equipnment shall have a nanepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous place; the nanmeplate of the distributing agent will not be
accept abl e.

2.15 FI ELD FABRI CATED NAMEPLATES
Provide | am nated plastic naneplates in accordance with ASTM D 709 for each
pat ch panel, protector assenbly, rack, cabinet and other equi pnent or as

indicated on the drawi ngs. Each naneplate inscription shall identify the
function and, when applicable, the position. Naneplates shall be nelam ne
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plastic, 3 nm (0.125 inch) 0.125 inch thick, white with[ black][
center core. Surface shall be matte finish. Corners shall be square.
Accurately align lettering and engrave into the core. M ninmm size of
nanepl ates shall be 25 by 65 nm (one by 2.5 inches) one by 2.5 inches.
Lettering shall be a mnimmof 6.35 mm (0.25 inch) 0.25 inch high nornal
bl ock style.

2.16 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
2.16.1 Factory Reel Test Data

Test 100 percent OIDR test of FO nmedia at the factory in accordance with
TIA-568-C. 1 and TIA-568-C. 3. Use TIA-526-7 for single node fiber and

TI A-526-14-A Method B for multi node fiber neasurenments. Calibrate OTDR to
show anomalies of 0.2 dB nminimum Enhanced performance filled OSP copper
cables, referred to as Broadband Qutside Plant (BBOSP), shall neet the
requi renments of | CEA S-99-689. Enhanced perfornance air core OSP copper
cabl es shall neet the requirenments of | CEA S-98-688. Submit test reports,

i ncludi ng manufacture date for each cable reel and receive approval before
delivery of cable to the project site.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install all system conponents and appurtenances in accordance with

manuf acturer's instructions | EEE C2, NFPA 70, and as indicated. Provide
all necessary interconnections, services, and adjustnments required for a
conpl ete and operabl e tel ecomruni cati ons system

3.1.1 Cont ract or Damage

Promptly repair indicated utility lines or systems damaged during site
preparation and construction. Danmages to |lines or systems not indicated,
whi ch are caused by Contractor operations, shall be treated as "Changes"
under the ternms of the Contract C auses. Wen Contractor is advised in
witing of the location of a nonindicated Iine or system such notice shal
provide that portion of the line or systemw th "indicated" status in
determining liability for damages. |In every event, immediately notify the
Contracting O ficer of damage.

3.1.2 Cabl e I nspection and Repair

Handl e cable and wire provided in the construction of this project with
care. Inspect cable reels for cuts, nicks or other damage. Damaged cabl e
shal |l be replaced or repaired to the satisfaction of the Contracting
Oficer. Reel waps shall remain intact on the reel until the cable is
ready for placenent.

3.1.3 Direct Burial System
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NOTE: Indicate mninumradius allowed. Buried
war ni ng tape requirenments are specified in paragraph
BURI ED WARNI NG AND | DENTI FI CATI ON TAPE in Section 31
00 00, EARTHWORK
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Installation shall be in accordance with RUS Bul | 1751F-640. Under
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railroad tracks, paved areas, and roadways install cable in conduit encased
in concrete. Slope ducts to drain. Excavate trenches by hand or
mechani cal trenching equi pnent. Provide a mninum cable cover of 610 nm
(24 inches) 24 inches below finished grade. Trenches shall be not |ess than
155 mm (6 inches) 6 inches wide and in straight |ines between cable
markers. Do not use cable plows. Bends in trenches shall have a radius of
not less than [915][_ ] mm ([36]]__ ] inches) [36]]__ ] inches.
VWhere two or nore cables are laid parallel in the same trench, space
laterally at least 78 mm (3 inches) 3 inches apart. Wen rock is
encountered, renove it to a depth of at least 78 mm (3 inches) 3 inches
bel ow the cable and fill the space with sand or clean earth free from
particles larger than 6 mMmm (1/4 inch) 1/4 inch. Do not unreel and pul
cables into the trench fromone end. Cable may be unreel ed on grade and
lifted into position. Provide color, type and depth of warning tape as
specified in paragraph BURI ED WARNI NG AND | DENTI FI CATI ON TAPE i n Section
31 00 00, EARTHWORK.

3.1.3.1 Cabl e Pl acenent

a. Separate cables crossing other cables or nmetal piping fromthe
ot her cables or pipe by not less than [78]]
inches) [3][___ ] inches of well tanped earth. Do not instal
circuits for conmmunications under or above traffic signal |oops.

b. Cables shall be in one piece without splices between connections
except where the di stance exceeds the lengths in which the cable
i s furnished.

c. Avoid bends in cables of snmall radii and twi sts that night cause
damage. Do not bend cable and wire in a radius |ess than 10 tines
the outside dianeter of the cable or wire.

d. Leave a horizontal slack of approximately 915 mm (3 feet) 3 feet
in the ground on each end of cable runs, on each side of
connecti on boxes, and at points where connections are brought
aboveground. Were cable is brought aboveground, |eave additiona
sl ack to nake necessary connecti ons.

3.1.3.2 Identification Slabs [ Markers]

Provide a marker at each change of direction of the cable, over the ends of
ducts or conduits which are installed under paved areas and roadways and
over each splice. ldentification nmarkers shall be of concrete,

approxi mately 508 mm (20 inches) 20 inches square by 155 nm (6 i nches) 6

i nches thick.

3.1.3.3 Backfill for Rocky Soi

When placing cable in a trench in rocky soil, the cable shall be cushioned
by a fill of sand or selected soil at |least 53 mm (2 inches) 2 inches thick
on the floor of the trench before placing the cable or wire. The backfil
for at least 103 mm (4 inches) 4 inches above the wire or cable shall be
free fromstones, rocks, or other hard or sharp materials which night
damage the cable or wire. |If the buried cable is placed |ess than 610 nm
(24 inches) 24 inches in depth[, a protective cover of[ nmetal][ concrete]
shal | be used].
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3.1.4 Cabl e Protection
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NOTE: Use Section 33 71 02.00 20, UNDERGROUND
ELECTRI CAL DI STRI BUTI ON, on Navy projects and
Section 33 70 02.00 10, ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND, UNDERGROUND on Arny proj ects.
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Provide direct burial cable protection in accordance with NFPA 70 and as
specified in[ Section 33 71 02.00 20, UNDERGROUND ELECTRI CAL

DI STRIBUTION. ][ Section 33 70 02.00 10, ELECTRI CAL DI STRI BUTI ON SYSTEM
UNDERGROUND. ] Gal vani zed conduits whi ch penetrate concrete (sl abs,
pavenent, and walls) shall be PVC coated and shall extend fromthe first
coupling or fitting outside either side of the concrete ninimumof 155 nm
per 305 mm (6 inches per 12 inches) 6 inches per 12 inches burial depth
beyond the edge of the surface where cable protection is required; all
conduits shall be seal ed on each end. Where additional protection is

requi red, cable may be placed in galvanized iron pipe (GP) sized on a
maxi mum fill of 40% of cross-sectional area, or in concrete encased 103 mm
(4 inches) 4 inches PVC pipe. Conduit may be installed by jacking or
trenching. Trenches shall be backfilled with earth and nmechanically tanped
at 155 mm (6 inches) 6 inches |ift so that the earth is restored to the
sanme density, grade and vegetati on as adjacent undi sturbed naterial.

3.1.4.1 Cabl e End Caps

Cabl e ends shall be sealed at all times with coated heat shrinkable end
caps. Cables ends shall be sealed when the cable is delivered to the job
site, while the cable is stored and during installation of the cable. The
caps shall remain in place until the cable is spliced or termn nated.
Seal i ng conpounds and tape are not acceptable substitutes for heat
shrinkabl e end caps. Cable which is not sealed in the specified manner at
all tinmes will be rejected.

3.1.5 Under gr ound Duct
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NOTE: Use Section 33 71 02.00 20, UNDERGROUND
ELECTRI CAL DI STRI BUTI ON, on Navy projects and
Section 33 70 02.00 10, ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND on Arny projects.

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

Provi de underground duct and connections to existing[ manhol es,]]
handhol es, ][ concrete pads,][ and][ existing ducts] as specified in|
Section 33 71 02.00 20, UNDERCGROUND ELECTRI CAL DI STRI BUTI ON][ Secti on
33 70 02.00 10, ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND] w th any
additional requirements as specified herein

3.1.6 Recondi ti oni ng of Surfaces
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NOTE: Use Section 33 71 02.00 20, UNDERGROUND
ELECTRI CAL DI STRI BUTI ON, on Navy projects and
Section 33 70 02.00 10, ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND on Arny projects.
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Provi de reconditioning of surfaces as specified in[ Section 33 71 02.00 20,
UNDERGROUND ELECTRI CAL DI STRIBUTION.][ Section 33 70 02.00 10, ELECTRI CAL
DI STRI BUTI ON SYSTEM UNDERGROUND. ]

1.7 Penetrati ons

Caul k and seal cable access penetrations in walls, ceilings and other parts
of the building. Seal openings around electrical penetrations through fire
resistance-rated wall, partitions, floors, or ceilings in accordance with
Section 07 84 00, FlRESTOPPI NG

.1.8 Cabl e Pulling

Test duct lines with a mandrel and swab out to rempve foreign materia
before the pulling of cables. Avoid damage to cables in setting up pulling
apparatus or in placing tools or hardware. Do not step on cabl es when
entering or leaving the manhole. Do not place cables in ducts other than
those shown without prior witten approval of the Contracting O ficer.

Rol|l cable reels in the direction indicated by the arrows painted on the
reel flanges. Set up cable reels on the sane side of the manhol e as the
conduit section in which the cable is to be placed. Level the reel and
bring into proper alignnent with the conduit section so that the cabl e pays
off fromthe top of the reel in a long snooth bend into the duct w thout

twi sting. Under no circunstances shall the cable be paid off fromthe
bottom of a reel. Check the equipnment set up prior to beginning the cable
pulling to avoid an interruption once pulling has started. Use a cable

f eeder gui de of suitable di nensions between cable reel and face of duct to
protect cable and guide cable into the duct as it is paid off the reel. As
cable is paid off the reel, lubricate and inspect cable for sheath

defects. Wen defects are noticed, stop pulling operations and notify the
Contracting Oficer to determine required corrective action. Cable pulling
shal | al so be stopped when reel binds or does not pay off freely. Rectify
cause of binding before resum ng pulling operations. Provide cable

| ubricants recomended by the cable manufacturer. Avoid bends in cables of
small radii and twists that m ght cause damage. Do not bend cable and wire
in aradius less than 10 tines the outside dianeter of the cable or wre.

.1.8.1 Cabl e Tensi ons

otain fromthe cable manufacturer and provide to the Contracting O ficer,
the maxi mum al | owabl e pulling tension. This tension shall not be exceeded.

.1.8.2 Pul i ng Eyes

Equi p cables 32 mm (1.25 inches) 1.25 inches in diameter and larger with
cable manufacturer's factory installed pulling-in eyes. Provide cables
with dianeter smaller than 32 mm (1.25 inches) 1.25 inches with heat
shrinkabl e type end caps or seals on cable ends when using cable pulling
grips. Rings to prevent grip fromslipping shall not be beaten into the
cable sheath. Use a swivel of 19 mm (3/4 inch) 3/4 inch |inks between
pul ling-in eyes or grips and pulling strand.

.1.8.3 Install ati on of Cables in Manhol es, Handhol es, and Vaults

Do not install cables utilizing the shortest route, but route al ong those
wal | s providing the |ongest route and the nmaxi mum spare cabl e | engths. Form
cables to closely parallel walls, not to interfere with duct entrances, and
support cables on brackets and cable insulators at a maxi nrumof 1220 nm (4
feet) 4 feet. |In existing manhol es, handhol es, and vaults where new ducts
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are to be terninated, or where new cables are to be installed, nodify the
existing installation of cables, cable supports, and grounding as required
wi th cabl es arranged and supported as specified for new cables. Identify
each cable with corrosion-resi stant enbossed netal tags.

.1.9 Aerial Cable Installation
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NOTE: Include tensioning and sag data on draw ngs
in tabular form
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Pole installation shall be as specified in Section 33 71 01, OVERHEAD
TRANSM SSI ON AND DI STRI BUTI ON.  Were physical obstructions make it
necessary to pull distribution wire along the line froma stationary reel,
use cable stringing bl ocks to support wire during placing and tensioning
operations. Do not place |adders, cable coils, and other equipnment on or
against the distribution wire. Wre shall be sagged in accordance with the
data shown. Protect cable installed outside of building less than 2.5
neters (8 feet) 8 feet above finished grade agai nst physical damage.

.1.9.1 Figure 8 Distribution Wre

Performspiraling of the wire within 24 hours of the tensioning operation.
Perform spiraling operations at alternate poles with the approximate |ength
of the spiral being 4575 nm (15 feet) 15 feet. Do not rempve insul ation
from support nenbers except at bondi ng and groundi ng points and at points
where ends of support nmenbers are terminated in splicing and dead-end
devices. Gound support wire at poles to the pole ground.

.1.9.2 Suspensi on Strand
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NOTE: Include tensioning and sag data on draw ngs
in tabular form
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Pl ace suspension strand as indicated. Tension in accordance with the data
i ndi cated. Wen tensioning strand, |oosen cabl e suspension cl anps enough
to allow free novenent of the strand. Place suspension strand on the road
side of the pole Iine. In tangent construction, point the lip of the
suspension strand clanmp toward the pole. At angles in the line, point the
suspension strand clanmp lip away fromthe load. |In level construction

pl ace the suspension strand clanp in such a manner that it will hold the
strand bel ow the through-bolt. At points where there is an up-pull on the
strand, place clanp so that it will support strand above the through-bolt.
Make suspension strand el ectrically continuous throughout its entire

| ength, bond to other bare cabl es suspension strands and connect to pole
ground at each pol e.

.1.9.3 Aerial Cable

Keep cabl e ends sealed at all tinmes using cable end caps. Take cable from
reel only as it is placed. During placing operations, do not bend cabl es
in aradius less than 10 tines the outside dianeter of cable. Place
tenmporary supports sufficiently close together and properly tension the
cabl e where necessary to prevent excessive bending. In those instances
where spiraling of cabling is involved, acconplish nmounting of enclosures
for purposes of |oading, splicing, and distribution after the spiraling
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operation has been conpl et ed.
3.1.10 Cabl e Splicing
3.1.10.1 Copper Conductor Splices

Perform splicing in accordance with requirenments of RUS Bull 1753F-401
except that direct buried splices and tw sted and sol dered splices are not
al l owed. Exception does not apply for pairs assigned for carrier
application.

3.1.10.2 Fi ber Optic Splices

Fi ber optic splicing shall be in accordance wi th nmanufacturer's
reconmendati on and shall exhibit an insertion |oss[ not greater than 0.2 dB
for fusion splices][ not greater than 0.4 db for nechanical splices].

3.1.11 Surge Protection

Al'l cables and conductors, except fiber optic cable, which serve as
communi cation |lines through of f-premi se |lines, shall have surge protection
installed at each end which neet the requirenents of RUS Bull 1751F-815.

3.1.12 Groundi ng

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Designer should verify the exi stence of
grounding facilities. It is essential that al
grounding facilities, new and existing, conformwth
| EEE C2, NFPA 70, M L-HDBK-419, and M L-STD 188-124.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Provi de groundi ng and bonding in accordance with RUS 1755. 200,

TIA J-STD-607-A, | EEE C2, and NFPA 70. Ground exposed noncurrent carrying
netallic parts of tel ephone equi pnent, cable sheaths, cable splices, and
term nal s.

3.1.12.1 Tel econmuni cati ons Master G ound Bar ( TMGB)

The TMEB is the hub of the basic tel ecomunications groundi ng system
provi ding a comopn point of connection for ground from outside cable, CD
and equi pnent. Establish a TM& for connection point for cable stub
shields to connector blocks and CD protector assenblies as specified in
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEMS.

3.1.12. 2 I ncom ng Cabl e Shields

Shi el ds shall not be bonded across the splice to the cable stubs. G ound
shields of incomng cables in the EF Tel ecomruni cati ons to the TMGB

3.1.12.3 Canpus Di stributor G ounding
a. Protection assenblies: Munt CD protector assenblies directly[ on
the tel ecomunications backboard][ in the tel econmuni cations
[rack][cabinet]]. Connect assenblies mounted on each vertica
franme with No. 6 AWG copper conductor to provide a | ow resistance
path to TM3EB

[b. TM3B connection: Connect TMEB to TGB with copper conductor with
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a total resistance of less than 0.01 ohns.]

[3.1.13  Cut- Over

Al'l necessary transfers and cut-overs, shall be acconplished by the
t el ecomuni cati ons contractor.

13.2 LABELI NG

3.2.1 Label s

3.
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NOTE: Provide |abeling in accordance with El A
Tl A/ El A- 606- A using a nechani cal device for printing.

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

Provi de | abeling for new cabling and terminati on hardware | ocated within
the facility in accordance with TI A/ El A-606-A. Handwitten labeling is
unacceptable. Stenciled lettering for cable and term nation hardware shal
be provided using[ thermal ink transfer process][ laser printer][___ ].

. 2.2 Cable Tag Installation

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

NOTE: Verify cable labeling requirements with the

| ocal Activity. Label in accordance wth

TI A/ El A-606-A for activities wi thout current

| abel i ng standards. Choose appropriate cable

| abel i ng requi renments based on verification results.
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Install cable tags for each tel econmuni cations cable or wire located in
manhol es, handhol es, and vaults including each splice.[ Tag only newwre
and cabl e provided by this contract.][ Tag new wire and cabl e provided
under this contract and existing wire and cable which are indicated to have
splices and term nations provided by this contract.] The |abeling of

tel ecommuni cations cable tag identifiers shall be[ as indicated][ in
accordance with TI A/ El A-606-A].[ Tag |egend shall be as indicated.] Do
not provide handwitten letters. |Install cable tags so that they are
clearly visible without disturbing any cabling or wiring in the nanhol es,
handhol es, and vaul ts.

.2.3 Term nati on Har dwar e

Label patch panels, distribution panels, connector blocks and protection
nodul es using color coded |abels with identifiers in accordance with
TI A/ El A- 606- A.

3 FI ELD APPLI ED PAI NTI NG

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Sel ect the second bracketed sentence if
Section 09 90 00, PAINTS AND COATINGS is used on the
proj ect and del ete the subparagraphs for CLEAN NG
PRI M NG and FI Nl SH COAT.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

[Provide ferrous nmetallic enclosure finishes in accordance with the
foll owi ng procedures. Ensure that surfaces are dry and cl ean when the
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coating is applied. Coat joints and crevices. Prior to assenbly, paint
surfaces which will be conceal ed or inaccessible after assenbly. Apply
primer and finish coat in accordance with the nmanufacturer's
recomrendations.][Provide ferrous netallic enclosure finishes as specified
in Section 09 90 00, PAINTS AND COATI NGS. ]

[3.3.1 Cl eani ng
Cl ean surfaces in accordance with SSPC SP 6.
1[3.3.2 Prim ng

Prime with a two conmponent pol yam de epoxy primer which has a bi sphenol - A
base, a mninum of 60 percent solids by volume, and an ability to build up
a mnimmdry filmthickness on a vertical surface of 0.127 mm (5.0 mls)
5.0 mls. Apply in tw coats to a total dry filmthickness of 0.127 to 0.2
nm (5 to 8 mls) 5to 8 nls

113.3.3 Fi ni sh Coat

Finish with a two conponent urethane consisting of saturated pol yester
polyol resin mxed with aliphatic isocyanate which has a m ni mum of 50
percent solids by volune. Apply to a mnimumdry filmthickness of 0.05 to
0.076 mMmm (2 to 3 nls) 2to 3 nls. Color shall be the nmanufacturer's

st andar d.

13.4 FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Provi de nunber, |ocation, and |letter designation of naneplates as
i ndi cated. Fasten nanmeplates to the device with a m ni mum of two
sheet-netal screws or two rivets.

3.5 FI ELD QUALI TY CONTRCL

Provide the Contracting Officer[ 10][ ] working days notice prior tof
each][ | ] test. Provide |abor, equipnent, and incidentals required for
testing. Correct defective material and worknmanship di scl osed as the
results of the tests. Furnish a signed copy of the test results to the
Contracting Officer within 3 working days after the tests for each segnent
of construction are conpleted. Performtesting as construction progresses
and do not wait until all construction is conplete before starting field
tests.

3.5.1 Pre-Installation Tests
Performthe following tests on cable at the job site before it is renoved
fromthe cable reel. For cables with factory installed pulling eyes, these
tests shall be perforned at the factory and certified test results shal
acconpany the cabl e.

3.5.1.1 Cabl e Capacitance

Perform capacitance tests on at |east 10 percent of the pairs within a
cable to determine if cable capacitance is within the lints specified.

3.5.1.2 Loop Resi stance

Perform DC-1 oop resistance on at |east 10 percent of the pairs within a
cable to determine if DC-loop resistance is within the manufacturer's
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cal cul ated resi stance.
3.5.1.3 Pre-Installation Test Results

Provide results of pre-installation tests to the Contracting O ficer at
least[ 5] ] working days before installation is to start. Results
shal |l indicate reel nunber of the cable, manufacturer, size of cable, pairs
tested, and recorded readi ngs. Wen pre-installation tests indicate that
cabl e does not meet specifications, renove cable fromthe job site.

3.5.2 Accept ance Tests

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: Designer should delete tests that are not
required.
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Perform acceptance testing in accordance with RUS Bull 1753F-201 and as
further specified in this section. Provide personnel, equipnent,
instrumentation, and supplies necessary to performrequired testing.
Notification of any planned testing shall be given to the Contracting
Oficer at least[ 14][__ ] days prior to any test unless specified
otherwi se. Testing shall not proceed until after the Contractor has
received witten Contracting Oficer's approval of the test plans as
specified. Test plans shall define the tests required to ensure that the
system nmeets technical, operational, and performance specifications. The
test plans shall define nilestones for the tests, equipnent, personnel,
facilities, and supplies required. The test plans shall identify the
capabilities and functions to be tested. Provide test reports in booklet
formshowing all field tests performed, upon conpletion and testing of the
installed system Measurenments shall be tabulated on a pair by pair or
strand by strand basis.

3.5.2.1 Copper Conductor Cabl e
Performthe followi ng acceptance tests in accordance with Tl A-758-A:

a. Wre map (pin to pin continuity)
b. Continuity to renpte end
c. Crossed pairs
d. Reversed pairs
e. Split pairs
f. Shorts between two or nore conductors

3.5.2.2 Fi ber Optic Cable

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The OIDR works on the principal of the anobunt
of light that is reflected back to the source and

therefore gives an estinmated |oss value. Typically,
the OIDR can be used for |ocating probl ens causing

hi gh attenuation. It should be noted, however, that
t he di stances needed for accurate OTIDR readi ngs nust
exceed 100 m (328 ft). To overcone the long tail on
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the trace due to the initial reflection at the OIDR
connector, a "dead-zone fiber" with a length
exceedi ng the displayed pul se duration may be used
bet ween the OTDR connector and the speci nen.
(Nurnerically, pulse length in nmeters corresponds to
approxi mately one-tenth the pul se duration in ns.)
To avoid the tail, the dead-zone fiber length may be
up to 20 tinmes the pul se | ength, dependi ng upon
characteristics of the individual OTDR. Recomend a
20 nmeter (66 feet) junper mninmum for testing fiber
optic cabling using the OIDR, however on |ong
cabling runs this Iength nay be i nadequate to
overcone the dead-zone and potentially skew test
results. Select 850 or 1300 nanoneter |ight source
for multinode fiber and 1310 or 1550 nanoneter |ight
source for single-node fiber.
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Test fiber optic cable in accordance with TI A/ El A-455-B and as further
specified in this section. Two optical tests shall be perforned on all
optical fibers: Optical Time Domain Reflectometry (OIDR) Test, and
Attenuation Test. In addition, a Bandwi dth Test shall be performed on al
nmul tinode optical fibers. These tests shall be perforned on the conpleted
end-to-end spans which include the near-end pre-connectorized single fiber
cabl e assenbly, outside plant as specified, and the far-end
pre-connectorized single fiber cable assenbly.

a. OIDR Test: The OIDR test shall be used to deternine the adequacy
of the cable installations by showing any irregularities, such as
di scontinuities, mcro-bendings or inproper splices for the cable
span under test. Hard copy fiber signature records shall be
obtained fromthe OIDR for each fiber in each span and shall be
included in the test results. The OIDR test shall be neasured in
both directions. A reference length of fiber,[ 20][ ] m(]
66][ _ ]feet)[ 66][ ___ ] feet mnimm used as the delay line
shal | be placed before the new end connector and after the far end
patch panel connectors for inspection of connector signature.
Conduct OTDR test and provide calculation or interpretation of
results in accordance with TI A-526-7 for single-node fiber and
TI A-526-14-A for multinode fiber. Splice |osses shall not exceed
0.3 db.

b. Attenuation Test: End-to-end attenuation neasurenents shall be
made on all fibers, in both directions, using a[ 850][ 1300][
1310][ 1550] nanoneter |ight source at one end and the optica
power neter on the other end to verify that the cable system
attenuation requirenments are net in accordance with[ TIA-455-46A
for multinode][ and][ TIA-526-7 for single-node] fiber optic
cabl es. The neasurenent nethod shall be in accordance with
TI A-455-78. Attenuation | osses shall not exceed 0.5 db/km at 1310
nm and 1550 nm for single-node fiber. Attenuation |osses shal
not exceed 5.0 db/kmat 850 nmand 1.5 db/km at 1300 nm for
nmul ti node fi ber.

c. Bandwi dth Test: The end-to-end bandwi dth of all nultinode fiber
span links shall be neasured by the frequency domain nethod. The
bandw dt h shall be neasured in both directions on all fibers. The
bandwi dt h neasurenents shall be in accordance with
TI A Tl A/ El A- 455- 204.
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3.5.3 Soil Density Tests
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NOTE: Choose one of the follow ng options.
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[a. Deternine soil-density relationships for conpaction of backfill
material in accordance with ASTM D 1557, Method D.]

[b. Deternine soil-density relationships as specified for soil tests
in Section 31 00 00, EARTHWORK. ]

-- End of Section --
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