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NOTE: This gui de specification covers the

requi renents for medi um voltage cabl es, including
shi el ded and nonshi el ded si ngl e- and

mul ti pl e-conduct or power cabl es, portable cables,
cable splices and terminations, single- and

mul ti pl e-conduct or potheads, and fireproofing cables
in manhol es and utility tunnels.

Show pl an | ayout of power cable and power-cable
term nations on drawi ngs. Show size, type,

el ectrical characteristics, and raceway system of
power cables and type of cable ternination on

el ectrical riser diagrans.

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

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Subnit recommended changes to a UFGS as a Criteria
Change Request (CCR)

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

PART 1 GENERAL

1.1 REFERENCES

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

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
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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 autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASSQOCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI O

AEI C C8 (2000) Extruded Dielectric Shielded Power
Cabl es Rated 5 Through 46 kV

AEI C CS1 (1990e11) I npregnat ed- Paper - | nsul at ed,
Metal lic Sheathed Cable, Solid Type

ASTM | NTERNATI ONAL (ASTM

ASTM B 3 (2001; R 2007) Standard Specification for
Soft or Anneal ed Copper Wre

ASTM D 746 (2007) Standard Test Method for
Brittl eness Tenperature of Plastics and
El ast omers by | npact

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 383 (2003; R 2008) Standard for Qualifying
Class 1E Electric Cables and, Field
Splices for Nuclear Power GCenerating
Stations 2004

| EEE 400. 2 (2004; R 2005) Guide for Field Testing of
Shi el ded Power Cabl e Systens Using Very
Low Frequency (VLF)
NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Building
and Equi pnent Acceptance Qui de

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
ANSI / NEMA WC 71/ 1 CEA S-96- 659 (1999) Standard for Nonshi el ded Cabl es

Rat ed 2001-5000 Volts for use in the
Distribution of Electric Energy
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NEVA WC 2 (1980; Rev 1 1989; R 1998) Standard for
Steel Arnor and Associ ated Coverings for
| mpr egnat ed Paper |nsul ated Cabl es (I CEA
S-67-401 5th Edition)

NEMA WC 27500 (2005) Standard for Aerospace and
I ndustrial Electrical Cable

NEVA WC 70 (2009) Power Cable Rated 2000 V or Less
for the Distribution of Electrical
Ener gy- - S95- 658

NEMA WC 74/1 CEA S-93-639 (2006) 5-46 kV Shiel ded Power Cable for
Use in the Transm ssion and Di stri bution
of Electric Energy

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)
NFPA 70 (2008; TIA 08-1) National Electrical Code
U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD- 228 (2000) Cable and Wre, Insulated; Methods
of Testing

1.2 DEFI NI TI ONS

Medi um vol t age power cabl es includes all cables rated above 600 to 35, 000
vol ts.

1.3 GENERAL REQUI REMENTS

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS is not included in the project
specification, insert applicable requirenments

therefrom and del ete the foll owi ng paragraph.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS applies to
work specified in this section.

Provide Certificates for the foll owing showing that the cabl e nmanufacturer
has made factory-conducted tests on each shipping | ength of cable. Provide
certified copies of test data that shows conformance with the referenced
standards and is approved prior to delivery of cable.

1.4 SUBM TTALS

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: Review Submttal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Keep submittals to the

m ni mum required for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
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subnittals 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
submittal is sufficiently inportant or conplex in
context of the project.

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

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; 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 Arny projects.

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

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that reviews the subnmttal for the
CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data

Provi de equi pnent and performance data and nmanufacturer's catal og
data for the follow ng itens:

Mul ti pl e- Conduct or Shi el ded Cabl es
Mul ti pl e- Conduct or Nonshi el ded Cabl es
Si ngl e- Conduct or Shi el ded Cabl es
Si ngl e- Conduct or Nonshi el ded Cabl es
Port abl e Cabl es
Nonnetal | i ¢ Jacket

SD-06 Test Reports

Provide test reports for the following in accordance with the
paragraph entitled, "Field Testing," of this section.

Di el ectric Absorption Tests
H gh- Vol t age Tests

Radi ogr aphi ¢ Tests
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SD-07 Certificates

Provide listing of products installed showi ng qualifications of
Cable Splicers to the Contracting Officer prior to specified work.

Provide Certificates for the follow ng
Lead Sheath
Fl anmabi ity
M ni mum Bendi ng Radi us
H gh- Vol t age Tests
Di el ectric Absorption Tests
Cabl e Splicers
SD- 08 Manufacturer's Instructions

Provi de nanufacturer's instructions showi ng the recomended
sequence and nmethod of installation for the follow ng:

Medi um Vol t age Power Cabl es
H gh- Vol t age Power Cabl es
Pot head Termi nati ons

1.5 PREDI CTI VE TESTI NG AND | NSPECTI ON TECHNOLOGY REQUI REMENTS

IR R R R EE RS EEEEEREEEEEEEEEREEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEE SRS

NOTE: The Predictive Testing and I nspection (PT&)
tests prescribed in section 01 86 26.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL
SYSTEMS are MANDATORY for all [NASA] [_ ] assets
and systens identified as Critical, Configured, or

M ssion Essential. |If the systemis non-critical
non- confi gured, and not nission essential, use sound
engi neering discretion to assess the value of adding
these additional test and acceptance requirenments.
See Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS for additiona
information regarding cost feasibility of PT&l

R R R I R I I R R I R R R R R I R I R R I R R R R R I R O O O

Thi s section contains systens and/or equi prent components regul ated by
NASA's Reliability Centered Buil ding and Equi pment Acceptance Program
This programrequires the use of Predictive Testing and | nspection (PT&)
technol ogies in conformance with RCBEA GUI DE to ensure buil di ng equi pnent
and systens installed by the Contractor have been installed properly and
contain no identifiable defects that shorten the design life of a system
and/or its conmponents. Satisfactory conpletion of all acceptance
requirenments is required to obtain Governnent approval and acceptance of
the Contractor's work

Perform PT& tests and provide submttals as specified in Section
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01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

.6 QUALI FI CATI ONS

Cabl e splicers performng splicing are required to have [5] [__ ] years
experience in cable splicing and term nations. Once a termnation or
splice has been started by a worker, the sane person conpletes that
particular splice. Start and conplete each term nation and splice in one
conti nuous work period.

T CABLE VOLTAGE RATI NGS

Provi de Medi um vol t age power cables including nmultiple- and
si ngl e-conductor cables rated as foll ows, phase-to-phase, for grounded and
ungrounded neutral systens:

Use cables rated [5,000] [15,000] volts, ungrounded neutral, on
[ 2,400/ 4,160] [13,200/13,800] [12,470]-volt, three-phase, 60-hertz
di stribution systens.

. 8 SHI PVENT

Ship cables on reels such that the cable is protected from nechanica
injury. Hernetically seal and securely attach each end of each | ength of
cable to the reel.

Make m ni mumreel drumdianeter [14] [__ ] times the overall dianeter of
the cable. Provide a pulling eye that is installed by the manufacturer for
each length of cable supplied for installation in ducts, manhol es, and
utility tunnels.

PART 2 PRODUCTS

2.

2.

1 CONDUCTORS

Provi de conductors that are solid copper conform ng to ASTM B 3.

.2 CABLE | DENTI FI CATI ON

Provi de cabl es that have a tape placed i medi ately under the | ead sheath or
outer jacket showi ng the nane of the manufacturer, the year in which the
cabl e was manuf actured, and a uni que nunber for identification purposes.
Closely group information on the tape at 300 millinmeter 1-foot intervals to
permit conplete identification.

.3 FLAMVABI LI TY

Test cables not to be enclosed in netallic conduit for flammbility in
accordance with [ FED- STD- 228, Method 5221 [vertical], [spark]][!| EEE 383,
20000 watt 70,000 Btu per hour per hour vertical tray flane test].

4 MULTI PLE- CONDUCTOR SHI ELDED CABLES

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

NOTE: Et hyl ene propyl ene or cross-1|inked

pol yet hyl ene i nsul ated cabl es are consi dered hi gher
quality, however cross-1inked pol yethyl ene

i nsul ati on has been shown to tree (which breaks down
the insulation at the microscopic |evel lowering the
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2.

2.

i nsulation strength - see AEIC C8)when installed in
wet environnments. Use of ethylene propyl ene or
anti-treeing cross-link is highly recomended.

When the required cables are not |isted bel ow,
specify cables confornming to the foll ow ng
publications, and, when necessary, adding to or
nmodi fying the requirenents of the referenced
publi cati ons:

Rubber insulated - NEMA WC 70, ANSI/NEVA WC 71/1 CEA
S-96-659, NEMA WC 74/| CEA S-93-639, | EEE Std 532

Varni shed cloth insulated - NEMA WC 27500
Thernopl astic insulated - | EEE Std 532

Cross-1linked polyethylene insulated - NEMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/ | CEA
S-93-639, AEIC C8, |EEE Std 532

Et hyl ene propyl ene rubber insulated - NEMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/ 1 CEA
S-93-639, AEIC C8, |EEE Std 532

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

4.1 Var ni shed Canbric and Lead

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

NOTE: Specify multipl e-conductor
var ni shed-canbri c-i nsul at ed, | ead-covered, shiel ded
cable for 13,200/13,800-volt phase-to-phase circuits.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

Provi de nul tipl e-conductor, varni shed-canbric-insul ated, |ead-covered,
shi el ded cable that confornms to NEVA WC 27500.

Provi de cabl es that have a nonnetallic jacket over the | ead sheath in
accordance with paragraph entitled, "Nonmetallic Jacket," of this section.

.4.2 Var ni shed Canbric with Interl ocked Arnor

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

NOTE: Specify multipl e-conduct or

var ni shed- canbri c-i nsul at ed

i nterl ocked- ar nor - covered, shielded cable for
13, 200/ 13, 800-volt phase-to-phase circuits.

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

Provi de nmul tipl e-conductor, varni shed-canbric-insul ated,
i nterl ocked-arnor-covered, shielded cable that conforns to NEVA WC 27500.

Apply close-fitting, interlocked-arnor tape of [gal vani zed steel]
[al umi nun] over the jacket in accordance with NEVA WC 2.

4.3 [Natural] [Synthetic] Rubber with Interlocked Arnor

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Specify multiple-conductor, natural- or
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synt heti c-rubber-insul at ed,

i nterl ocked-arnor-covered, shielded cable for

6, 900-vol t and 13, 200/ 13, 800-volt phase-to-phase
circuits.

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

Provi de nul tiple-conductor, [natural] [synthetic]-rubber-insulated,
i nterl ocked-arnor-covered, shielded cable that conforns to NEVMA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659 and NEMA WC 74/ 1 CEA S-93-639.

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: Change interl ocked-arnor tape from gal vani zed
steel to alumnumif necessary to suit the project
requirenents

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

Apply close-fitting, interlocked-arnor tape of gal vani zed steel over the
jacket in accordance with NEVA WC 2.

2.4. 4 Butyl Rubber with Neoprene Jacket

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Specify multipl e-conductor

but yl - rubber-i nsul at ed, neoprene-jacketed, shielded
cable for 6,900-volt phase-to-phase circuits and
13, 200/ 13, 800-volt phase-to-phase circuits.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

Apply nmul tiple-conductor, butyl-rubber-insul ated, neoprene-jacketed,
shi el ded cable that confornms to NEMA WC 70, ANSI/NEVA WC 71/ 1 CEA S-96-659
and NEVA WC 74/1 CEA S-93-639.

2.4.5 Cross- Li nked Pol yet hyl ene with PVC Jacket

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

NOTE: Specify multipl e-conductor

pol yet hyl ene-i nsul at ed, pol yvi nyl chl ori de-j acket ed,
shi el ded cable for 6,900-volt phase-to-phase
circuits and 13, 200/ 13, 800-volt phase-to-phase
circuits.

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

Provi de nul tiple-conductor, cross-Ilinked polyethyl ene-insul at ed,

pol yvi nyl chl ori de-j acket ed, shielded cable that conforns to NEVA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659, NEVA WC 74/ 1 CEA S-93-639 and AEI C C8.
Provi de taped shielding that consists of 0.13 millinmeter 5-m | thick copper
shielding lap applied over 0.30 mllineter 12-m | thick sem conducting
tape. Wap both helically with [10] [ ]-percent overlap, providing
100- percent cover age.

[ Shield cross-1linked polyethylene (XLP) single- and multiple-conductor
cabl es for grounded and ungrounded neutral voltage ratings of 2,000 volts
or nore.

12.4.6 Et hyl ene Propyl ene Rubber (EPR) with Jacketed Interl ocked Arnor
Provi de nul tipl e-conductor ethyl ene propyl ene rubber insulated interl ocked

arnor covered shiel ded cables that conforns to NEMA WC 70,
ANS| / NEMA WC 71/ 1 CEA S-96-659, NEMA WC 74/ CEA S-93-639 and AEI C C8.
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[ Shield ethyl ene propyl ene (EP) or ethyl ene propyl ene rubber (EPR), single-
and nul tipl e-conductor cables for grounded or ungrounded neutral voltage
ratings of nore that 8,000 volts.

12.5 MULTI PLE- CONDUCTOR, NONSHI ELDED CABLES

2.5.1 [Natural] [Synthetic] Rubber with Neoprene Jacket

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Specify multiple-conductor, natural- or
synt heti c-rubber-insul at ed, neoprene-jacket ed,
nonshi el ded cabl e for 2,400-volt phase-to-phase,
ungr ounded/ grounded neutral circuits.

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

Provide nul tiple-conductor, [natural] [synthetic]-rubber-insulated,
neopr ene-j acket ed, nonshi el ded cabl e that confornms to NEVA WC 70,
ANS| / NEMA WC 71/ 1 CEA S-96-659and NEMA WC 74/ 1 CEA S-93-639.

2.5.2 Butyl Rubber with Neoprene Jacket

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

NOTE: Specify multiple-conductor, butyl-insul ated,
neopr ene-j acket ed, nonshi el ded cable for 2,400-volt
phase-to-ground circuits (5,000-volt cable).

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

Provide nul tiple-conductor, [natural] [synthetic]-rubber-insulated,
neopr ene-j acket ed, nonshi el ded cabl e that confornms to NEVA WC 70,
ANSI| / NEMA WC 71/ 1 CEA S-96-659and NEMA WC 74/ 1 CEA S-93-639.

2.5.3 Cross- Li nked Pol yet hyl ene with PVC Jacket

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

NOTE: Specify multipl e-conductor

pol yet hyl ene-i nsul at ed, pol yvi nyl chl ori de-j acket ed,
nonshi el ded cabl e for 2,400-volt phase-to-ground
circuits.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Provi de nul tipl e-conductor, polyethyl ene-insul ated,
pol yvi nyl chl ori de-j acket ed, nonshi el ded cable that confornms to NEVMA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659, NEVA WC 74/ 1 CEA S-93-639 and AEI C C8.

2.5. 4 Et hyl ene- Propyl ene with PVC Jacket

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

NOTE: Specify multipl e-conduct or

et hyl ene- pr opyl ene-i nsul at ed,

pol yvi nyl chl ori de-j acket ed, nonshi el ded cable for
2,400-vol t phase-to-ground circuits.

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

Provi de nul tipl e-conductor, ethyl ene-propyl ene-insul at ed,
pol yvi nyl chl ori de-j acket ed, nonshi el ded cable that conforms to NEVA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659, NEVA WC 74/ 1 CEA S-93-639 and AEI C C8.
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2.6 S| NGLE- CONDUCTOR SHI ELDED CABLES

2.6.1 Butyl Rubber with Neoprene Jacket

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

NOTE: Specify singl e-conduct or,

but yl - rubber-i nsul at ed, neoprene-jacketed, shielded
cable for 6,900- and 13, 200-volt phase-to-phase
circuits.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de singl e-conductor, butyl-rubber-insul ated, neoprene-jacketed,
shi el ded cabl e that confornms to NEMA WC 70, ANSI/NEVA WC 71/ 1 CEA S-96-659
and NEMA WC 74/ 1 CEA S-93-639.

2.6.2 Cross- Li nked Pol yethyl ene with PVC Jacket

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: Specify singl e-conduct or,

pol yet hyl ene-i nsul at ed, pol yvinyl chl ori de-j acket ed,
shi el ded cable for 6,900- and 13, 200/13, 800-volt
phase-to-phase circuits.

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

Provi de singl e-conductor, polyethyl ene-insul at ed,
pol yvi nyl chl ori de-j acket ed, shielded cable that conforns to NEVMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/1 CEA S-93-639 and AElI C C8.

2.6.3 Cross-Li nked Pol yethylene with Interl ocked Arnor

R I Sk b b S R R R Ik I I S R S I I b S S S R Rk kS S I Rk
NOTE: Specify singl e-conduct or,
pol yet hyl ene-i nsul at ed, pol yvinyl chl ori de-j acket ed,
shielded cable with interl ocked arnmor for 6,900- and
13, 200/ 13, 800-volt phase-to-phase circuits.

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

Provi de singl e-conductor, polyethyl ene-insul at ed,

pol yvi nyl chl ori de-j acketed, shielded cable with interlocked arnor that
conforns to NEVA WC 70, ANSI/NEVA WC 71/ 1 CEA S-96-659,

NEMA WC 74/ 1 CEA S-93-639 and AElI C C8.

Apply a close-fitting, interlocked-arnor tape of [gal vani zed steel]
[al umi nun] over the jacket in accordance with NEVA WC 2.

2.6.4 Et hyl ene- Propyl ene- Rubber -1 nsul ated wi th PVC Jacket

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

NOTE: Specify singl e-conduct or,

et hyl ene- pr opyl ene-rubber-i nsul at ed,

pol yvi nyl chl ori de-j acket ed, shiel ded cable for
6, 900- and 13, 200/ 13, 800 and 12, 470-volt
phase-to-phase circuits.

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

Provi de singl e-conductor 15 KV cable assenblies that consist of: Cass B
stranded copper conductors, an extruded sem conducting shield over the
conductors, 5.6 mllinmeter 220 mls of ethylene propyl ene rubber

i nsul ation, an extruded or other approved seniconducting shield, a 0.130
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millinmeter 5 mi| mninumcopper tape shield wapped helically with a
mninmm [12.5] [__ ] percent overlap and a PVC jacket.

Provi de singl e-conductor, ethyl ene-propyl ene-insul at ed,
pol yvi nyl chl ori de-j acket ed, shielded cable that conforns to NEVA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/1 CEA S-93-639 and AEI C C8.

2.7 SI NGLE- CONDUCTOR NONSHI ELDED CABLES

2.7.1 Butyl Rubber with Neoprene Jacket

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: Specify singl e-conduct or,

but yl - rubber -i nsul at ed, neoprene-j acketed,
nonshi el ded cabl e for 2,400-volt phase-to-ground
circuits (5,000-volt cable only).

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

Provi de singl e-conductor, butyl-rubber-insul ated, neoprene-jacketed,
nonshi el ded cabl e that conforms to NENMA WC 70, ANSI/NENVA WC 71/ 1 CEA S-96-659
and NEVA WC 74/1 CEA S-93-639.

2.7.2 Cross- Li nked Pol yet hyl ene

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

NOTE: Specify singl e-conductor, cross-Iinked
pol yet hyl ene-i nsul at ed, nonshi el ded cabl e for
2,400-vol t phase-to-ground circuits (5,000-volt
cable or less).

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

Provi de singl e-conductor, cross-linked pol yethyl ene-insul at ed, nonshi el ded
cabl e that conforms to NEVA WC 70, ANSI/NEVA WC 71/1 CEA S-96- 659,
NEMA WC 74/ 1 CEA S-93-639 and AElI C C8.

2.7.3 Et hyl ene- Propyl ene- Rubber -1 nsul ated wi th PVC Jacket

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: Specify singl e-conduct or,

et hyl ene- pr opyl ene-rubber -i nsul at ed,

pol yvi nyl chl ori de-j acket ed, nonshi el ded cable for
2,400-volt phase-to-ground circuits (5,000-volt
cable or less).

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

Provi de singl e-conductor, ethyl ene-propyl ene-rubber-insul at ed,
pol yvi nyl chl ori de-j acket ed, nonshi el ded cable that confornms to NEVMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/1 CEA S-93-639 and AEI C C8.

2.8 PORTABLE CABLES

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Specify multipl e-conductor

but yl - rubber-i nsul at ed, neoprene-jacketed, shielded
portabl e cable for 2,400-volt phase-to-phase
circuits, 6,900-volt phase-to-phase ungrounded
neutral circuits, and 13,200/ 13, 800-volt
phase-to-phase circuits.

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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Provi de type SHD mul ti pl e-conduct or, butyl-rubber-insul at ed,
neopr ene-j acket ed, shiel ded portable cable confornmng to NEVA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659 and NEVA WC 74/ 1 CEA S-93-639.

.9 NONMETALLI C JACKET
.9.1 Interl ock Arnored Cable

Provi de nonnetal lic, corrosion-resistant jacket over interlock-arnored
cable that is [[thernoplastic black] [colored] [polyvinylchloride]] [black
pol yet hyl ene] conforming to [ NEMA WC 27500] [ NEMA WC 2] [ NEVA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659 and NEMA WC 74/1 CEA S-93-639].

.9.2 Lead- Sheat hed Cabl e

Provi de nonmetal lic, corrosion-resistant jacket over |ead-sheathed cable
that is polyvinylchloride at least [2.8] [__ ] mllinmeter [0.21] [__ ]
inch thick, conform ng to NEMA WC 2. Provide cover that fits tightly to
the |l ead sheath and is coated with a slipper conpound.

.9.3 Term nati ons

Provi de potheads with grounding ternminals and cast-[iron] [alum nuni bells
that is rated as follows:

I ndoor - 15 kilovolts (kV) rating, to withstand 45 kV ac for 10
seconds, m ni mum

Qutdoor - 25 kV rating, to withstand 60 kV ac for 10 seconds, ninimm
.10 CABLE SUPPORTS AND FI TTI NGS

Provi de cabl e supports, related fittings, and accessories for use in
corrosi ve underground | ocations, such as manholes and utility tunnels, with
a factory applied coating of polyvinylchloride of at least [0.51] [ ]
mllimeter [20] [___ ] mls thick. Provide polyvinylchloride (PVC) coated
items that have a uniformthickness and be free of blisters, breaks, and
hol i days. Provi de PVC conmpound that conforms to ASTM D 746.

][ Provide cable racks, cable tray supports and related fittings that are UL

listed [standard] [heavy]-duty nonnetallic [glass-reinforced nylon]
[ pol ycar bonate] .

] PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Install nediumvoltage cables in accordance with NFPA 70.

Install cable in underground duct banks; in conduit above and bel ow grade;
i nside buildings; by open wire nethod; on insulator hooks; on racks; in
wal | and ceiling nmounted cable trays in utility tunnels and manhol es; and
by direct burial.

Secure cables with heavy duty cable ties in existing or new trays nounted
hori zontally, where cable rests on tray bottom |Install cable ties at
m ni mum of [3000] [ ] mllineter [10] | ] foot intervals.
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Secure cables with [PVC coated] [netallic] [non-nmetallic] cable clanps,
straps, hangers, or other approved supporting devices to tunnel walls,
ceilings, and in new or existing cable trays nounted vertically, where tray
bottomis in a vertical plane.

When field cuts or other danmage occurs to the PVC coating, apply a liquid
PVC patch to naintain the integrity of the coating. After the installation
is complete, performan inspection to ensure the absence of voids,

pi nhol es, or cuts.

Ensure that all cable tray is properly secured and supported prior to
installing new arnored cable. Add new pernmanent and/or tenporary tray
support devices as required to preclude cable tray failure during cable
pulling or after cable is installed.

Cabl e or conductors of a primary distribution systemw |l be rejected when
installed openly in cable trays or openly racked along interior walls; in
the sane raceway or conduit with ac/dc control circuits or ac power
circuits operating at less than 600 volts; or in a manner allowi ng cable to
support its own weight.

1.1 Moi st ure-Testing Before Pulling

Moi sture-test cable that has paper insulation before before pulling it into
underground ducts. Ensure that radii of bends, potheads, fittings, cable
risers, and other conditions are suitable for the cable and conformwith

t he reconmendati ons of the cable manufacturer.

1.2 Protection During Splicing Operations

Provide blower to force fresh air into manholes or confined areas where
free movement or circulation of air is obstructed. WMake water proof
protective coverings available on the work site to provide protection

agai nst noisture while a splice is being made. Use punps to keep manhol es
dry during splicing operations. Never nake a splice or ternination with
the interior of a cable exposed to noisture. Moisture-test conductor

i nsul ati on paper before the splice is made. Use a nanhole ring at |east
[150] [__ ] mllimeter [6] [__ ]-inches above ground around the manhol e
entrance to keep surface water fromentering the manhole. Plug unused
ducts and stop water seepage through ducts in use before the splice is
started.

.1.3 Duct C eani ng

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

NOTE: Delete the heading and the follow ng
paragraph if the installation of power cables is in
ducts and manhol es provi ded under this project.
Provi sions for duct cleaning are adequately covered
in Section 33 71 02.00 20 UNDERGROUND ELECTRI CAL

DI STRI BUTI ON

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Thoroughly cl ean ducts before installation of power cables. Pull a
standard flexi bl e mandrel through each duct to | oosen particles of earth,
sand, or foreign material in the line. Provide not less than [300] [__ ]
mllinmeter [12] [__ ]-inches long mandrel with a dianmeter 13 mllineter
1/2 inch less than the inside dianmeter of the duct. Then pull a brush with
stiff bristles through each duct to renobve the | oosened particles. Provide
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brush dianeter that is the same as or slightly larger than the dianeter of
t he duct.

.1.4 Pulling Cables in Ducts, Manholes and Utility Tunnels

Pul I nedi umvol tage cables into ducts and utility tunnels wth equi pnent
designed for this purpose, including power-driven wi nch, cable-feeding
flexi ble tube guide, cable grips, and lubricants. Enploy a sufficient
nunber of trained personnel and equi prent to ensure the careful and proper
installation of the cable.

Set up cable reel at the side of the manhol e or tunnel hatch opening and
above the duct or hatch level, allowi ng the cable to enter through the
openi ng wi thout reverse bending. Install flexible tube guide through the
opening in a manner that prevents the cable fromrubbing on the edges of
any structural nenber.

Allow for a pulling force for a cable grip on | ead-sheathed cabl e that does
not exceed [6700] [__ ] newton per 650 square millineter [1,500] [__ ]
pounds per square inch of sheath cross-sectional area. Use a dynanoneter
inthe pulling line to ensure that the pulling force is not exceeded.

Allow for a pulling force for a nonnmetal lic-sheathed cabl e that does not
exceed the smaller of 4400 newton 1,000 pounds or a val ue conputed fromthe
fol |l owi ng equati on:

TM = 0.008 X N X CM
VWhere: TM = maxi num al |l owabl e pulling tension in newton pounds
N = nunber of conductors in the cable

CM = cross-sectional area of each conductor in square nmillineter
circular mils

Unreel cable fromthe top of the reel. Carefully control payout. Make
cable to be pulled be attached through a swivel to the main pulling wire by
means of a [pulling eye] [suitable cable grip permitted only on cables |ess
than 60 neter 200-feet long and less than 50 millineter 2 inches in

di aneter].

Use woven-wire cable grips to grip the cable end when pulling snall cables
and short straight |engths of heavier cabl es.

Attach pulling eyes to the cabl e conductors to prevent damage to the cable
structure.

Use pulling eyes and cable grips together for nonnetallic sheathed cables
to prevent damage to the cable structure.

Provi de a m ni mum bendi ng radi us in accordance with the foll ow ng:

M NI MUM BENDI NG RADI US MULTI -
CABLE TYPE PLI ER TI MES CABLE DI AMETER

RUBBER- AND PLASTI G-I N-
SULATED CABLE W TH OR
W THOUT | NTERLOCKED ARMOR

[ Nonshi el ded cabl es 8]
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M NI MUM BENDI NG RADI US MULTI -
CABLE TYPE PLI ER TI MES CABLE DI AVETER
[ Shi el ded cables with 12]
shi el di ng tape

[ Shi el ded cables with 8]
shielding wire

PAPER- | NSULATED AND LEAD-
COVERED CABLES, SHI ELDED
OR NONSHI ELDED

[ Cabl es wit hout arnor 10]
[Cables with wire arnor 12]

VARNI SHED- CAMBRI C- | N-
SULATED CABLES W TH OR
W THOUT LEAD SHEATH

SHI ELDED OR NONSHI ELDED

[ Cabl es wit hout arnor 8]
[Cables with wire arnor 12]

Li berally coat cables with a suitable cable-pulling lubricant as it enters
the tube guide or duct. Use grease and oil lubricants only on

| ead- sheat hed cables. Cover nonnetallic sheathed cables with wire-pulling
conmpounds when required which have no del eterious effects on the cable.
Provide rollers, sheaves, or tube guides around which the cable is pulled
that conformto the m ni num bendi ng radi us of the cable.

Pull cables into ducts at a speed not to exceed [ ] meter per second
[50] [ ] feet per mnute and not in excess of naxi mum pernissible

pul ling tension specified by the cable manufacturer. Cable pulling using
vehicle is not permitted. Stop pulling operations immediately with any

i ndi cation of binding or obstruction and do not resune until such
difficulty is corrected. Provide sufficient slack for free novenent of
cabl e due to expansion or contraction.

Make cabl e splices nmade up in manholes or utility tunnels that are firmy
supported on cable racks as indicated. Do not pull cable splices in
ducts. Overlap cable ends at the ends of a section to provide sufficient
undamaged cabl e for splicing. Make cables to be spliced in manhol es or
utility tunnels overlap the centerline of the proposed joint by not |ess
than [600] [ ] milinmeter [2] [

Provide cables cut in the field that have the cut ends inmediately seal ed
to prevent entrance of noisture. Seal nonleaded cables wth rubber tape
wrapped down to [75] [ ] milimeter [3] [___ ] inches fromthe cable
end. Cover-wrap rubber tape with polyvinylchloride tape. Sea

| ead- covered cables with wiping netal making a firmbond with the end of
the sheath or with a disk of lead fitted over the end and wi ped to the
sheat h.

. 1.5 Splices and Term nati ons

Make splices in manholes or tunnels except where cable term nations are
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specifically indicated. Expedite splicing and term nating of cables to
m ni m ze exposure and cable deterioration.

Terminate cables in potheads. Dry terminations with nediumvoltage
pennants, prefornmed, and hand w apped stress cones are allowed for

term nating cables. Provide potheads with adequate nmeans for mnaking
external connections to the cable conductors of [single-] [multiple-]
conductor cables; protecting the cable insulation against nmoisture, oil, or
ot her contam nant; physically protecting and supporting cabl es, and

mai ntai ning the insulation |level of the cable.

Fi el d-fabricate Pothead terminations fromterm nation kits supplied by and
in accordance with the pothead manufacturer's recomendati ons for the type,
size, and electrical characteristics of the cable.

Installation includes built-up or prefabricated heat or cold shrink
stress-relief cones at the termnals of all shielded cables and at the
term nals of single-conductor |ead-covered cables rated 15 kV and above,
ungr ounded.

Field fabricate cable splices fromsplicing kits supplied by and in
accordance with the cable manufacturer's recomendations for the type,
size, and electrical characteristics of the cable specified. Locate cable
splices in manhol es m dway between cable racks on walls of nmanhol es and
supported with cable arnms at approximately the same el evation as the

encl osi ng duct.

Cabl e splices in the tunnel which are not installed in cable trays, instal
on cabl e racks or by other approved net hods which mnimze physical stress
on the splice connections. Support splices at approximately the sane

el evation as the installed cable except where space limtations or existing
cable length limtations nmake this nethod inpractical or inmpossible.

Support all universal denountable splices in such manner so as to mnimze
physical stress on the splice connections. Support each cable end

term nation using a pair of saddle type supports under the cable end

term nation and/or cable with a minimur [300] [_ ] millinmeter [12]
[ ] inches and a maximunm [750] [__ ] millimeter [30] [__ ] inches
separati on between the supports. Secure cable end ternination and cable to
the supports in such a manner as to prevent novenent of termnation or
cable at the support. Install saddle type supports on gal vani zed stee
fram ng channel anchored to the wall or securely fastened to the cable tray
or installed by other approved nethods.

.1.6 Mul ti pl e- Conduct or Pot heads

Provi de nul tipl e-conductor potheads that are hernetically seal ed capnut
type and that are suitable for the type, size, and electrica
characteristics of the cable. Provide potheads that consist of bells or
bodies with bell [caps] [lids], bushing, cable connectors, |ugs, and
entrance fittings.

Provi de pothead bells or bodies that are cast [iron] [alum nuni with
nounting brackets as required, pipe plugs for fillings and vent hol es,
machi ne-fl anged surfaces for [bell caps] [lids], and cable entrance
fittings. Provide pothead [bell caps] [lids] for cables up to [130 square
mllineter] [250 kc mls] [250 anmperes] that are cast [iron] [al um num;
and for cables of larger size and higher current ratings that are cast
[al umi nun] [bronze] [nonmagnetic netal casting]. Provide [bell caps]
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3.

[lids] that have matchi ng machi ned fl anged surfaces for sealing with gasket
and cap-screw connecti ons.

Provi de bushings that are gl azed wet-process el ectrical porcelain
insulators, factory assenbled and hernetically sealed to bell [cap] [lid].

Provi de cabl e connectors that are high-conductivity copper accurately
machi ned and threaded for internal and external electrical connections.
Provi de cross-sectional and contact areas that are adequate to carry the
full-load current rating of the conductors. Provide solder type cable
connectors with gasket seal between the connector and bushing.

Provi de cabl e-entrance fittings that are cast-bronze w ping-sl eeve type for
| ead- covered cabl e, and cast-al um num positive-seal ed stuffing boxes for
nonl ead- covered cabl es. Provide cast iron conduit couplings and arnor base
fittings.

Thr ee- conduct or potheads with a neutral stud and lug are allowed in lieu of
four-conductor potheads in four-wire grounded neutral systens.

Provide conpletely filled potheads, |eaving no gaps or voids, with an

i nsul ating conmpound suitable for the type of cable, insulation, voltage
rati ng, and anbi ent operating tenperatures in accordance with the pothead
manuf acturer's recommendati ons. G ound pothead parts that do not carry
current.

1.7 Si ngl e- Conduct or Pot heads

Provi de singl e-conductor potheads that are the hernetically seal ed capnut
type and that are suitable for the type, size, and electrica
characteristics of the cable specified. Provide potheads that consist of
cast bodi es, bushings, cable connectors, lugs, and entrance fittings.

Provi de pothead bodies that are nmetal castings with nounting brackets, when
required, pipe plugs for filling and vent hol es, and machi ned fl anged
surface for cable-entrance fitting. Provide bodies that are cast iron for
cables up to [130 square mllineter] [250 kc m1ls] [250 anperes], and cast
[al umi nun] [bronze] [nonmagnetic metal casting] for cable of |arger size
and hi gher current ratings.

Provi de bushings that are glazed wet-process el ectrical porcelain
insulators, factory assenbled and hernetically sealed to the pothead body.

Provi de cabl e connectors that are hi gh-conductivity copper accurately
machi ned and threaded for internal and external electrical connections.
Provi de adequate cross-sectional and contact areas to carry the full-1Ioad
current rating of the conductors. Provide solder type cable connectors
wi th gasket seal between the connector and bushing.

Conpletely fill potheads, |eaving no gaps or voids, with an insulating
compound suitable for the type of cable, insulation, voltage rating, and
anbi ent operating tenperatures in accordance with the pothead

manuf acturer's recommendati ons. G ound pothead parts that do not carry
current.

2 FI ELD TESTI NG

LR R R R R R R R R R R R EREEEEREEEREEEEEEEREEEEREEEEEEREEEEREEEEEEEEEEEEEEEEEEEEERE]

NOTE: If the specified systemis identified as
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critical, configured, or nission essential, use
Section 01 86 26.07 40 RELIABILITY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, above
and beyond that |isted bel ow

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

Perform PT& tests and provide subnmittals as specified in Section
01 86 26.07 40 RELI ABILITY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

Subj ect each to dielectric-absorption tests and high-voltage tests after
the installation of high-voltage power cables has been conpl eted, including
splices, joints, and term nations, and before the cable is energized.

Provi de test equi pnent, |abor, and technical personnel as necessary to
performthe el ectrical acceptance tests.

Make arrangements to have tests w tnessed and approved by the Contracting
Oficer.

Conpl etely isolate each power-cable installation fromextraneous el ectrica
connections at cable terminations and joints. Cbserve safety precautions.

First give each power cable a full dielectric-absorption test with
5000-volt insulation-resistance test set. Apply test for a | ong enough
time to fully charge the cable. Record readings every 15 seconds during
the first 3 minutes of test and at 1 minute intervals thereafter. Continue
test until three equal readings, 1 mnute apart, are obtained. M ninmum
reading is 200 negohns at an anbient tenperature of 20 degrees C 68 degrees
F. Correct readings taken at other than 20 degrees C 68 degrees F anbient
t enper at ur es.

Upon successful conpletion of the dielectric absorption tests, subject the
cable to a direct-current high-potential test for 5 mnutes with test

vol tages applied in accordance with AEIC CS1 and | EEE 400.2 for

paper -i npregnat ed, |ead-covered cable; AEIC C8 and | EEE 400.2 for
cross-1linked, polyethylene-insulated cable; and AEIC C8 and | EEE 400.2 for
et hyl ene propyl ene rubber-insul ated cabl e.

Record | eakage current readi ngs every 30 seconds during the first 2 mnutes
and every minute thereafter for the renainder of the test. Wen the | eakage
current continues to increase after the first mnute, imMmediately term nate
the test and take steps to find and correct the fault. Wen a second test
becones necessary, repeat this test procedure.

Upon satisfactory conpletion of the high-potential test, give the cable a
second di el ectric-absorption test as before.

Provide results of the second dielectric-absorption test that agree with
the first test and that indicate no evidence of permanent injury to the
cabl e caused by the high-potential test.

Record test data and include identification of cable and | ocation, negohm
readi ngs versus time, |eakage current readi ngs versus tine, and cable
tenperature versus tine.

Fi nal acceptance depends upon the satisfactory performance of the cable

under test. Do not energize cable until recorded test data has been
approved by the Contracting Oficer Provide final test reports to the
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Contracting Officer. Provide reports with a cover letter/sheet clearly
marked with the System nanme, Date, and the words "Final Test Report -
Forward to the Systenms Engineer/Condition Mnitoring Ofice/Predictive
Testing Group for inclusion in the Mintenance Dat abase.™

Per f or m Radi ographic tests on all potheads at the discretion of the
Contracting Oficer to determine if voids exist in the pothead. Rework
unacceptable termnati ons at no additional expense to the CGovernnent.

-- End of Section --
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