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USACE / NAVFAC / AFCEC / NASA UFGS- 26 05 13. 00 40 (Novenber 2016)

Preparing Activity: NASA Super sedi ng
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UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreement with UVRL dated Cctober 2018

*% *% *% *% *% *% *% *% *% *% *% *% *%%

SECTION 26 05 13.00 40

MEDI UM VOLTAGE CABLES
11/16

NOTE: This guide specification covers the

requi renents for medi umvoltage cables, including
shi el ded and nonshi el ded si ngl e- and

mul ti pl e-conduct or power cabl es, portable cabl es,
cabl e splices and term nations, single- and

nmul ti pl e-conduct or pot heads, 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 the size, type,
el ectrical characteristics, and raceway system of
power cables and type of cable ternination on

el ectrical riser diagrans.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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 requirenents
therefrom and delete the follow ng paragraph

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

1.1 REFERENCES

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 organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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

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

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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 (2012) | npregnat ed- Paper - | nsul at ed,
Metal lic Sheathed Cable, Solid Type

ASTM | NTERNATI ONAL (ASTM

ASTM B3 (2013) Standard Specification for Soft or
Anneal ed Copper Wre

ASTM D746 (2014) Standard Test Method for
Brittl eness Tenperature of Plastics and
El ast oners by | nmpact

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS ( | EEE)
| EEE 383 (2015) Qualifying Cass 1E Electric Cables
and, Field Splices for Nuclear Power
Cenerating Stations 2004
| EEE 400. 2 (2013) Quide for Field Testing of Shielded

Power Cabl e Systens Using Very Low
Frequency (VLF)
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NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Buil ding
and Equi pment Accept ance Cuide

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI / NEMA WC 71/ 1 CEA S-96-659 (2014) Standard for Nonshi el ded Cabl es
Rat ed 2001-5000 Volts for use in the
Di stribution of Electric Energy

NEMA WC 27500 (2015) Standard for Aerospace and
Industrial Electrical Cable

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

NEMA WC 74/ 1 CEA S-93-639 (2012) 5-46 kV Shiel ded Power Cable for
Use in the Transnission and Distribution
of Electric Energy

NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;

TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED-STD-228 (Rev A) Testing Methods for Cable and
Wre, I|nsulated

1.2 DEFINITIONS

Medi um vol t age power cabl es include all cables rated above 600 volts up to
35, 000 volts.

1.3 SUBMITTALS

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

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

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
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projects, use a code of up to three characters
within the subnmittal tags 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
District OOfice); "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.

An "S" following a subnittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG. Locate the "S" submittal
under the SD nunber that best describes the
subnmittal item

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

*% *%

*% *% *% *% *% *% *%%

Government approval is required for subnmittals 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 submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sust ai nabil ity eNot ebook,

in conformance to Section 01 33 29 SUSTAI NABI LI TY

REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 03 Product Data

Mul ti pl e- Conduct or Shi el ded Cables; ¢, | 1]

Mul ti pl e- Conduct or Nonshi el ded Cables; C[, | 11

Si ngl e- Conduct or
Si ngl e- Conduct or

Port abl e Cabl es;

Shiel ded Cables; C[, [___ 1]

Nonshi el ded Cables; G, [___ 1]

., [—1]

Nonmetal | ic Jacket; G, [___ 1]

SD-06 Test Reports

Di el ectric-Absorption Tests

Medi um Vol t age Tests

Radi ographic Tests; ¢, [ 1]

SD-07 Certificates

Lead Sheath
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1

1

Flammability

M ni mum Bendi ng Radi us

Medi um Vol t age Tests

Di el ectric Absorption Tests

Cabl e Splicers

SD- 08 Manufacturer's Instructions

Medi um Vol t age Power Cabl es

Pot head Terni nati ons
4  QUALITY CONTROL
Provide a list of installed products to the Contracting O ficer before
performng the specified work. Show the qualifications of the cable
splicers .
Ensure that cable splicers performng splicing have [5] [__ ] years of
experience in cable splicing and terminations. Ensure that once a
term nation or splice has been started by a worker, the sane person
compl etes that particular splice. Start and conplete each terminati on and

splice in one continuous work peri od.

4.1 Predictive Testing and | nspection Technol ogy Requirenents

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The Predictive Testing and Inspection (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 test and acceptance requirenents. See Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR
ELECTRI CAL SYSTEMS for additional information
regardi ng cost feasibility of PT&l.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

This section contains systens and equi pnrent conponents regul ated by NASA' s
Reliability Centered Buil ding and Equi pnent Acceptance Program This
programrequires the use of Predictive Testing and I nspection (PT&)
technol ogies in conformance with RCBEA GUIDE to ensure that buil ding

equi prrent and systens have been installed properly and contain no
identifiable defects that shorten the design life of a systemand its
conmponents. Satisfactory conpletion of all acceptance requirenents is
required to obtain Governnent approval and acceptance of the Contractor's
work.

Perform PT& and provide submittals as specified in Section 01 86 26.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS
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1.5 DELI VERY, STCORAGE, AND HANDLI NG

Ship cables on reels in a way that protects the cable from nechanica
injury. Hermetically seal and attach each end of each length of cable to
the reel

Make the minimumreel drumdianeter [14] [__ ] times the overall dianeter
of the cable. Ensure that each cable Iength is installed with a pulling

eye installed by the manufacturer, for installation in ducts, manhol es, and
utility tunnels.

PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON
2.1.1 Cabl e Vol tage Ratings
Provi de nedi umvol tage power cabl es including nmultiple- and
singl e-conductor cables rated as foll ows, phase-to-phase, for grounded and

ungrounded neutral systens:

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

2.2 EQUIPMENT

Ensure that ethyl ene-propyl ene rubber and cross-1inked
pol yet hyl ene-i nsul ated conductors are | ead-free.

2.2.1 Mul ti pl e- Conduct or Shi el ded Cabl es

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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

pol yet hyl ene-i nsul at ed cabl es are consi dered hi gher
quality; however, cross-linked polyethyl ene

i nsul ati on has been shown to tree (which breaks down
the insulation at the nmicroscopic |evel, |owering
the insulation strength - see AEIC C8) when
installed in wet environments. Use of ethylene
propyl ene or anti-treeing cross-link is highly
recommended.

When the required cables are not |isted bel ow,
specify cables confornming to the follow ng
publications, and, when necessary, adding to or
nodi fying the requirements of the referenced
publications

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

Var ni shed cl ot h-insul ated - NEMA WC 27500
Ther nopl astic-insulated - | EEE Std 532
Cross-1linked polyethyl ene-insulated - NEMA WC 70

ANSI / NEMA WC 71/ 1 CEA S-96- 659, NEVA WC 74/1 CEA
S-93-639, AEIC C8, |EEE Std 532
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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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkk

kkkkkkkkkkkkkkkkkkkkkkhkhkk

2.2.1.1 Var ni shed Canbric and Lead

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

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

*% *% *% *% *% *% *% *% *%

*% *% *% *%%

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

Provi de cabl es that have a nonnetallic jacket over the | ead sheath in
accordance with paragraph NONVETALLI C JACKET.

2.2.1.2 Var ni shed Canbric with Interl ocked Arnor

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Specify multipl e-conductor,
varnished-cambric-insulated,

i nterl ocked-arnor-covered, shielded cable for
13, 200/ 13, 800-volt phase-to-phase circuits.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkhkhhkk

kkkkkkkkhkkkkkkkkkkkkhkhkhkk

Provi de nul tipl e-conductor, varnished-canbric-insul ated,
i nterl ocked-arnor-covered, shielded cable that conforns to NEMA WC 27500.

Apply close-fitting, interlocked-arnor tape of [gal vani zed steel]
[al umi nun] over the jacket.

2.2.1.3 [Natural] [Synthetic] Rubber with Interlocked Arnor

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify multiple-conductor, natural- or
synthetic-rubber-insulated,

i nterl ocked-arnor-covered, shielded cable for

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

*% *% *% *% *% *% *% *% *%

*% *% *% *%%

Provide nul tiple-conductor, [natural] [synthetic]-rubber-insulated,
i nterl ocked-arnor-covered, shielded cable that conforms to NEMA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659 and NEMA WC 74/1 CEA S-93-6309.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Change interl ocked-arnor tape from gal vani zed
steel to aluminumif necessary to suit the project
requirements.

*% *% *% *% *% *% *% *%

*% *% *% *% *%%

Apply close-fitting, interlocked-arnor tape of gal vani zed steel over the
jacket.
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2.2.1.4 Butyl Rubber with Neoprene Jacket

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkk

kkkkkkkkhkkkkkkkkkkkkkhkhkk

Apply mul ti pl e-conductor, butyl-rubber-insul ated, neoprene-jacketed,

shi el ded cable that conforns to NEMA WC 70, ANSI/NEVMA WC 71/1 CEA S-96-659
and NEMA WC 74/ CEA S-93-639.

2.2.1.5 Cross- Li nked Pol yethyl ene with PVC Jacket

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify multipl e-conductor,

pol yet hyl ene-i nsul at ed, pol yvinyl 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.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkhhkkkkkkkkkkkkhkhkhhkhkkkkkkk

kkkkkkkkkkkkkkkkk

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

pol yvi nyl chl ori de-j acket ed, shielded cable that conforns to NEMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96- 659, NEMA WC 74/1 CEA S-93-639 and AEI C C8.

Provi de taped shielding that consists of 0.13 nmillimeter 5-mil thick copper
shielding lap applied over 0.30 mllinmeter 12-nil thick sem conducting

tape. Wap both helically with [10] [ ]-percent overlap, providing
100- percent cover age.

[ Shield cross-linked pol yethyl ene (XLP) single- and multipl e-conductor

cabl es for grounded and ungrounded neutral voltage ratings of 2,000 volts
or nore.

12.2.1.6 Et hyl ene Propyl ene Rubber (EPR) with Jacketed Interlocked Arnor
Provi de nul tipl e-conductor ethyl ene propyl ene rubber insulated interl ocked
armor covered shi el ded cables that confornms to NEMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/1 CEA S-93-639 and AEI C C8.

[ Shield ethyl ene propylene (EP) or ethyl ene propyl ene rubber (EPR), single-
and nul tipl e-conductor cables for grounded or ungrounded neutral voltage
ratings of nore than 8,000 volts.

12.2.2 Mul ti pl e- Conduct or, Nonshi el ded Cabl es

2.2.2.1 [Natural] [Synthetic] Rubber with Neoprene Jacket

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

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

*% *% *% *% *% *% *% *% *% *%

*% *% *%%

Provide nul tiple-conductor, [natural] [synthetic]-rubber-insulated,
neopr ene-j acket ed, nonshi el ded cabl e that confornms to NEMA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659 and NEMA WC 74/1 CEA S-93-6309.
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2.2.2.2 Butyl Rubber with Neoprene Jacket

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

*kkkkkkkkkhkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhhkkkkkkkkkkkkk

Provi de nul tiple-conductor, [natural] [synthetic]-rubber-insulated,
neopr ene-j acket ed, nonshi el ded cabl e that confornms to NEMA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659 and NEMA WC 74/1 CEA S-93-6309.

2.2.2.3 Cross- Li nked Pol yethyl ene with PVC Jacket

*kkkkkkkkkkkkkkkk
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NOTE: Specify multipl e-conductor,
pol yet hyl ene-i nsul at ed, PVC-j acketed, nonshiel ded
cable for 2,400-volt phase-to-ground circuits.

*kkkkkkkkhkkkkkkkk
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Provi de nul tipl e-conductor, polyethyl ene-insul ated,

pol yvi nyl chl ori de-j acket ed, nonshi el ded cable that conforns to NEMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/1 CEA S-93-639 and AEI C C8.

2.2.2.4 Et hyl ene- Propyl ene with PVC Jacket

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkkkkkhkk

kkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkk

NOTE: Specify multipl e-conductor,
et hyl ene- pr opyl ene-i nsul at ed, PVC-j acket ed,

nonshi el ded cabl e for 2,400-volt phase-to-ground
circuits.

*kkkkkkkkkkkkkkkkk
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Provi de nul tipl e-conductor, ethyl ene-propyl ene-insul ated, PVC-jacketed,

nonshi el ded cabl e that conforns to NEMA WC 70, ANSI/NEMA WC 71/1 CEA S-96-659,
NEMA WC 74/1 CEA S-93-639 and AEI C C8.

2.2.3 Si ngl e- Conduct or Shi el ded Cabl es

2.2.3.1 Butyl Rubber with Neoprene Jacket

*% *% *% *% *%

*% *% *% *% *% *% *% *%%

NOTE: Specify singl e-conductor,
but yl - rubber-i nsul at ed, neoprene-jacketed, shielded

cable for 6,900- and 13, 200-volt phase-to-phase
circuits.

*% *% *% *% *%

*% *% *% *% *% *% *% *%%

Provi de singl e-conductor, butyl-rubber-insul ated, neoprene-jacketed,

shi el ded cable that conformse to NEMA WC 70, ANSI/NEMA WC 71/1 CEA S-96-659
and NEMA WC 74/1 CEA S-93-639.

2.2.3.2 Cross- Li nked Pol yethyl ene with PVC Jacket

*kkkkkkkkkkkhkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkhkhhhkkkkkkkkkkkkkhkhhhhkkkxkx

NOTE: Specify singl e-conduct or,
pol yet hyl ene-i nsul ated, PVC jacketed, shielded cable
for 6,900- and 13,200/ 13, 800-volt phase-to-phase
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circuits.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhkkkkkkkkhkk

kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkk

Provi de singl e-conductor, polyethyl ene-insul ated, PVC-jacketed, shielded
cabl e that conforms to NEMA WC 70, ANSI/NEMA WC 71/1 CEA S-96- 659,
NEMA WC 74/ 1 CEA S-93-639 and AEIC C8.

2.2.3.3 Cross- Li nked Pol yethylene with Interl ocked Arnor

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkk

NOTE: Specify singl e-conductor,

pol yet hyl ene-i nsul ated, PVC-jacketed, shielded cable
with interlocked armor for 6,900- and

13, 200/ 13, 800-volt phase-to-phase circuits.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkkkkkikk

kkkkkkkkkkkkkkkkkkkkkkhkhkhkhkkkkkk

Provi de singl e-conductor, polyethylene-insul ated, PVC-jacketed, shielded
cable with interlocked arnor that conforns to NEMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/1 CEA S-93-639 and AEI C C8.

Apply a close-fitting, interlocked-arnor tape of [gal vanized steel]
[al umi nun] over the jacket.

2.2.3.4 Et hyl ene- Propyl ene- Rubber-Insul ated with PVC Jacket

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Specify singl e-conductor,
et hyl ene- pr opyl ene-rubber-i nsul ated, PVC jacketed,

shi el ded cable for 6,900- and 13, 200/13, 800 and
12, 470-volt phase-to-phase circuits.

*% *% *% *% *% *%

*% *% *% *% *%%

Provi de single-conductor 15 kV rated cable assenblies that consist of the
followi ng: Cass B stranded copper conductors, an extruded seni conducting
shield over the conductors, 5.6 mllinmeter 220 nils of ethylene propyl ene
rubber insulation, an extruded or other approved sem conducting shield, a
0.130 millinmeter 5-m | mninmum copper tape shield wapped helically with a
mninum([12.5] [__ ] percent overlap and a PVC jacket.

Provi de singl e-conductor, ethylene-propyl ene-insul ated, PVC jacketed,

shi el ded cabl e that conforns to NEMA WC 70, ANSI/NEVA WC 71/ 1 CEA S-96- 659,
NEMA WC 74/1 CEA S-93-639 and AEI C C8.

2.2.4  Single-Conductor Nonshiel ded Cabl es

2.2.4.1 Butyl Rubber with Neoprene Jacket

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify singl e-conductor,
but yl - rubber -i nsul at ed, neoprene-jacketed,

nonshi el ded cabl e for 2,400-volt phase-to-ground
circuits (5,000-volt cable only).

*% *% *% *% *% *% *%

*% *%%

Provi de singl e-conductor, butyl-rubber-insul ated, neoprene-jacketed,

nonshi el ded cabl e that conforns to NEMA WC 70, ANSI/NEMA WC 71/1 CEA S-96-659
and NEMA WC 74/1 CEA S-93-639.
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2.2.4.2 Cross- Li nked Pol yet hyl ene

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

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

2.2.4.3 Et hyl ene- Propyl ene- Rubber -1 nsul ated with PVC Jacket

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify single-conductor

et hyl ene- pr opyl ene-rubber-i nsul at ed, PVC jacket ed,
nonshi el ded cabl e for 2,400-volt phase-to-ground
circuits (5,000-volt cable or |ess).

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provi de singl e-conductor, ethylene-propyl ene-rubber-insul at ed,
PVC-j acket ed, nonshi el ded cable that conforns to NEMA WC 70,
ANSI / NEMA WC 71/1 CEA S-96-659, NEMA WC 74/1 CEA S-93-639 and AEI C C8.

2.2.5 Port abl e Cabl es

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify multiple-conductor

but yl - rubber-i nsul at ed, neoprene-jacketed, shielded
portable 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.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de SHD mul ti pl e-conduct or, butyl-rubber-insul ated, neoprene-jacketed,
shi el ded portabl e cable conform ng to NEMA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659 and NEMA WC 74/1 CEA S-93-639

2.2.6 Cabl e Supports and Fittings

[ Provide cable supports, related fittings, and accessories for use in
corrosive underground | ocations, such as manholes and utility tunnels, with
a factory-applied coating of PVC of at least [0.51] [___ ] millimeter [20]

_____ ] mls thick. Provide PVC coated itens that have a uni formthickness

and are free of blisters, breaks, and holidays. Provide PVC conpound that

conforns to ASTM D746

—

I Provide cable racks, cable tray supports and related fittings that are
UL-listed [standard] [heavy]-duty nonnetallic [glass-reinforced nyl on]
[polycarbonate].

12.3 COMPONENTS

2.3.1 Cabl e Identification

Provi de cabl es that have a tape placed i medi ately under the | ead sheath or

SECTION 26 05 13.00 40 Page 13



outer jacket showi ng the nane of the manufacturer, the year in which the
cabl e was nmanufactured, and a uni que nunber for identification purposes.
Closely group information on the tape at 300 millinmeter 1-foot intervals to
permit conplete identification.

2.3.2 Nonnet al | i ¢ Jacket

2.3.2.1 Interl ock Arnmored Cable
Provide a nonnetal lic, corrosion-resistant jacket over interlock-arnored
cable that is [[thernoplastic black] [colored] [PVC]] [black pol yethyl ene]
conform ng to [ NEMA WC 27500] [ NEMA WC 70, ANSI/NEMA WC 71/1 CEA S-96-659
and NEMA WC 74/1 CEA S-93-639].

2.3.2.2 Lead- Sheat hed Cabl e
Provide a nonnetallic, corrosion-resistant jacket over |ead-sheathed cable
that is PVC at least [2.8] [__ ] mllinmeter [0.21] [__ ] inch thick
Provide cover that fits tightly against the | ead sheath and is coated with
a slipper conpound.

2.3.2.3 Terminations

Provi de potheads with grounding ternminals and cast-[iron] [alumi nun]i bells
that are rated as foll ows:

I ndoor - 15 kV rating, to withstand 45 kV ac for 10 seconds, ni nimm
Qutdoor - 25 kV rating, to withstand 60 kV ac for 10 seconds, ni nimum

2.4 MATERIALS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: If aluminumis to be specified for any of the
Wi re purchased, revise the paragraphs accordingly.

Conductors for wire and cable nay be al um num or
copper. Al um num conductors may be considered for
use in accordance with NFPA 70, Article 310.106.
When used, al umi num conductor nmaterial must be

AA- 8000 series electrical grade alunm numalloy. The
desi gner nust consider several factors when deciding
to use al um numinstead of copper including

conpari sons of electrical properties, nechanica
properties, environmental properties specific to the
i ntended installation, reliability, and cost.
Specifications for wire and cable may be witten to
permt either alum num or copper conductors where
alumnumis suitable for the application, suitably
reliable, and is deternmined to be nore econom ca

t han copper.

Al um num conductors should be permtted only where
cost conparisons show an overall savings and after a
careful evaluation of the corrosion probl ens
associated with their use. They should only be

al l owed where installers are qualified to nmake
reliable connections with them Proper wire and
cabl e connectors nust be suitably rated for
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installation with the conductor material to which
they are applied. Wre and cabl e connectors used
wi t h al umi num conductors rnust be suitably rated
term nati on must be prepared correctly, and an
anti oxi dant nust be applied when the connector is
installed. Costs should be conpared to between al
pertinent itens such as installation, conduit, tray,
tunnel and duct banks, lifetine costs of energy
losses if significant, and differences in
ventilation needs if |osses are eval uated.

Conduct ors shoul d have the required current-carrying
capacities, the required short circuit capacities,
and shoul d be satisfactory with respect to voltage
drop. Al umi num conductors should be sized to have
equal or less resistance than the alternate copper
conductors unless the total cost conparison

i ncluding | osses, shows a net advantage ot herw se.
In such cases where the engineering costs to
properly conpare the use of the two materials will
exceed any possi bl e savings to be achi eved by

al uminum the arbitrary choice of copper nay be the
best policy.

*% *% *%

*% *% *% *% *% *% *%%

2.4.1 Conductors

Ensure that conductors conformto the applicable requirenments of NEMA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659, or NEMA WC 74/1 CEA S-93-639. Ensure that
conductors are solid copper conformng to ASTM B3 and that they are bare,

or tin- or |lead-alloy-coated, according to the type of insulation used.

[ Ensure that alum num conductors are Type AA-8000 al um num conductors. Do
not use Type 1350 al uni num conductors. Do not intermn x copper and al um num
conductors in the sanme raceway.]"

2.5  TESTS, | NSPECTIONS, AND VERI FI CATI ONS
Provide certificates showing that the cable manufacturer has nmde the
foll owi ng factory-conducted tests on each shipping | ength of cable. Before
cable is delivered, provide certified copies of test data that shows
conformance with the referenced standards and is approved.
[a. Flammability
For cables not to be enclosed in nmetallic conduit, test for flammability in
accordance with [ FED-STD-228, Method 5221 [vertical], [spark]][!|EEE 383,
20000 watt 70,000 Btu per hour per hour vertical tray flame test].

][b. M ni mum Bendi ng Radi us

] PART 3 EXECUTI ON

3.1 INSTALLATION
Install nmediumvoltage 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-munted cable trays in utility tunnels and manhol es, and
by direct burial
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Secure cables with heavy-duty cable ties in existing or new trays nounted
hori zontal ly, where the cable rests on the tray bottom Install cable ties
at a minimum of [3000] [ ] millimeter [10] [ ] foot intervals

Secure cables with [PVC-coated] [netallic] [non-netallic] cable clanps,
straps, hangers, or other approved supporting devices to tunnel walls,
ceilings, and in new or existing cable trays nmounted vertically, where the
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 conplete, performan inspection to ensure that the coating has no voids,
pi nhol es, or cuts.

Before installing new arnored cabl e, ensure that cable trays are properly
secured and supported. Add new pernmanent or tenporary tray support devices
as required to preclude cable tray failure during cable pulling or after
cable is install ed.

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

3.1.1 Mbi st ure-Testing Before Pulling

Moi sture-test cable that has paper insulation before pulling the cable into
underground ducts. Ensure that radii of bends, potheads, fittings, cable
risers, and other conditions are suitable for the cable and conformto the
recomrendat i ons of the cabl e manufacturer

3.1.2 Protection During Splicing Operations

Provide a blower to force fresh air into manhol es or confined areas where
free nmovenent or circulation of air is obstructed. Have water proof
protective coverings available on the work site to protect against noisture
while a splice is being nade. Use punps to keep manhol es dry during
splicing operations. Never make a splice or termnation with the interior
of a cable exposed to noisture. Misture-test the conductor insulation
paper before the splice is made. Use a manhole ring at least [150] [ ]
mllimeter [6] [ ] inches above ground around the nmanhol e entrance to
keep surface water fromentering the manhole. Before starting the splice,
pl ug unused ducts and stop water seepage through ducts in use.

3.1.3 Duct d eani ng

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the heading and the follow ng
paragraph if the installation of power cables is in
ducts and nmanhol es provided under this project.
Provi sions for duct cleaning are adequately covered
in Section 33 71 02 UNDERGROUND ELECTRI CAL
DISTRIBUTION.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Thoroughly cl ean ducts before installation of power cables. Pull a
standard fl exi bl e mandrel through each duct to | oosen particles of earth,
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sand, or foreign material in the line. Use a mandrel that is not |ess than
[300] [___ ] millimeter [12] [__ ] inches long with a dianeter 13
mllimeter 1/2 inch | ess than the inside dianeter of the duct. Then pull a
brush with stiff bristles through each duct to renove the | oosened
particles. Use a brush with a dianmeter that is the sane as or slightly

| arger than the dianeter of the duct.

1.4 Pulling Cables in Ducts, Manholes and Uility Tunnels

Pul I nedi um vol tage cables into ducts and utility tunnels wth equi pnent
designed for this purpose, including a power-driven w nch, cabl e-feeding
flexible tube guide, cable grips, and lubricants. Enploy a sufficient
nunber of trained personnel and equi pnent to ensure correct installation of
the cabl e.

Set up the cable reel at the side of the manhole or tunnel hatch opening
and above the duct or hatch level, allowing the cable to enter through the
openi ng without reverse bending. Install a flexible tube guide through the
opening in a nmanner that prevents the cable fromrubbing agai nst the edges
of structural nenbers.

Ensure that the pulling force for a cable grip on | ead-sheat hed cabl e does
not exceed [6700] [__ ] newton per 650 square mllineter [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.
Ensure that the pulling force for a nonnetallic-sheathed cabl e does not
exceed the smaller of 4400 newton 1,000 pounds or a value conputed fromthe
foll owi ng equati on:

TM = 0.008 X N X CM
VWhere: TM = maxi nrum al | 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. Attach
cable to be pulled through a swivel to the main pulling wire by nmeans of a
[pulling eye] [suitable cable grip pernmitted only on cables | ess than 60
meter 200 feet long and less than 50 millinmeter 2 inches in dianeter].

When pulling small cables and short straight |engths of heavier cables, use
woven-wire cable grips to grip the cable end.

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

To prevent damage to the cable structure, use pulling eyes and cable grips
together for nonnetallic sheathed cabl es.

Provi de a m ni nrum bendi ng radius in accordance with the foll ow ng:
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CABLE TYPE M NI MUM BENDI NG RADI US MULTI PLI ER TI MES
CABLE DI AMETER

RUBBER- AND PLASTI C- | NSULATED CABLE W TH OR
W THOUT | NTERLOCKED ARMOR

[ Nonshi el ded cabl es] [8]
[ Shi el ded cables with shielding wre] [12]
[ Shi el ded cabl es with shiel ding tape] [8]

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

[ Cabl es w thout arnor] [10]

[Cables with wire arnor] [12]

VARNI SHED- CAMBRI C- | NSULATED CABLES W TH OR
W THOUT LEAD SHEATH, SHI ELDED OR NONSHI ELDED

[ Cabl es wi t hout arnor] (8]

[Cables with wire arnor] [12]

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

| ead- sheat hed cables. Cover nonnetallic sheathed cables with wire-pulling
compounds that have no deleterious 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 minute and not in excess of nmaxi mum pernissible

pul l'ing tension specified by the cable nmanufacturer. Ensure that cable
pulling is done without using a vehicle. Stop pulling operations
imediately if binding or obstruction is indicated and do not resune

pul l'ing operations until such difficulty is corrected. Provide sufficient
slack for the cable to nmove freely when the cabl e expands or contracts.

Use cabl e racks to support cables when naking cable splices in manhol es or
utility tunnels. Do not pull cable splices in ducts. Overlap cable ends
at the ends of a section to provide sufficient undanaged cable for

splicing. WMake cables to be spliced in manholes or utility tunnels overlap
the centerline of the proposed joint by not less than [600] [__ ]
millimeter [2] [___
I medi ately seal cables cut in the field to keep out noisture. Sea

nonl eaded cabl es with rubber tape wapped down to [75] [__ ] mllineter
[3) [ ] inches fromthe cable end. Cover-wap rubber tape with PVC
tape. Seal |ead-covered cables with wiping nmetal naking a firmbond with
the end of the sheath or with a disk of lead fitted over the end and w ped
to the sheath.

3.1.5 Splices and Term nati ons
Make splices in nmanhol es or tunnels except where cable terninations are

specifically indicated. Expedite splicing and term nating of cables in
order to mninize exposure and cable deterioration
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Termi nate cables in potheads. Use dry terminations with nedi umvoltage
pennants, preformed, and hand-w apped stress cones for terminating cables.
Install potheads with a neans for making external connections to the cable
conductors of [single-] [nultiple-] conductor cables; protecting the cable
i nsul ati on agai nst noisture, oil, or other contam nant; physically
protecting and supporting cables; and maintaining the insulation of the
cable.

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

Ensure that installation includes built-up or prefabricated heat or cold
shrink stress-relief cones at the termnals of all shielded cables and at
the terminals of single-conductor |ead-covered cables rated 15 kV and
above, ungrounded.

Fiel d-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 ni dway between the cable racks on the walls of the
manhol es and supported with cable arns at approximately the sane el evation
as the encl osing duct.

If cable splices in the tunnel are not installed in cable trays, instal

the cable splices on cable racks or by other approved nmethods that minimze
physical stress on the splice connections. Support splices at

approxi mately the same el evation as the installed cable except where space
limtations or existing cable length linmtations nmake this nethod

i mpractical or inpossible.

Support all universal denountable splices in a manner that mninzes
physical stress on the splice connections. Support each cable end

term nation using a pair of saddle supports under the cable end term nation
or cable with a minimum[300] [ ] milinmeter [12] | ] inches and a
maxi mum [750] [_ ] mllinmeter [30] [__ ] inches separation between the
supports. Secure the cable end term nation and cable to the supports in a
manner that prevents nmovenent of ternmination or cable at the support.
Install saddl e supports on a gal vani zed steel fram ng channel that is
anchored to the wall, securely fastened to the cable tray, or installed by
ot her approved net hods.

.1.6 Mul ti pl e- Conduct or Pot heads

Install nultiple-conductor capnut potheads that are hernetically seal ed,
and suitable for the type, size, and electrical characteristics of the

cable. Install potheads consisting of bells or bodies with bell [caps]
[lids], bushing, cable connectors, lugs, and entrance fittings.

Provi de pothead bells or bodies that are cast [iron] [alunminun] with
mounting brackets as required, pipe plugs for fillings and vent hol es,
machi ned-fl anged surfaces for [bell caps] [lids], and cable entrance
fittings. Provide pothead [bell caps] [lids] for cables up to [130 square
mllimeter] [250 kc mils] [250 anperes] that are cast [iron] [al um nuni;
and for cables of larger size and higher current ratings that are cast
[alum nun] [bronze] [nonmagnetic metal casting]. Provide [bell caps]
[lids] that have matchi ng machi ned-fl anged surfaces for sealing with gasket
and cap-screw connections.
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3.

Install bushings that are glazed wet-process el ectrical porcelain
i nsulators, factory-assenbled, and hernetically sealed to the bell [cap]
[lid].

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

Provi de cast-bronze wi ping-sl eeve cable-entrance fittings for |ead-covered
cabl e, and cast-al um num positive-seal ed stuffing boxes for nonl ead-covered
cables. 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.

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

i nsul ating conpound suitable for the type of cable, insulation, voltage
rating, and ambi ent operating tenperatures in accordance with the pothead
manuf acturer's recomendati ons. G ound pothead parts that do not carry
current.

1.7 Si ngl e- Conduct or Pot heads

Use singl e-conductor potheads with a hernetically seal ed capnut. Ensure
that potheads 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 netal castings with nounting brackets, when
required, pipe plugs for filling and vent holes, and a machi ned-fl anged
surface for cable-entrance fittings. Use cast-iron bodies for cables up to
[130 square millimeter] [250 kc mils] [250 anperes], and cast [al um nuni

[ bronze] [nonnagnetic netal casting] for cables of |arger size and hi gher
current ratings.

Ensure that bushings are gl azed wet-process el ectrical porcelain
i nsulators, factory-assenbled, and hernetically sealed to the pothead body.

Install high-conductivity copper cable connectors accurately nmachi ned and
threaded for internal and external electrical connections. Ensure adequate
cross-sectional and contact areas to carry the full-load current rating of
the conductors. Provide solder type cable connectors with gasket sea

bet ween the connector and bushi ng.

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

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

2 FI ELD QUALI TY CONTROL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: If the specified systemis identified as
critical, configured, or mission-essential, use
Section 01 86 26.07 40 RELIABILITY CENTERED

ACCEPTANCE FOR ELECTRI CAL SYSTEMS to establish
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predi ctive and acceptance testing criteria, above
and beyond that listed bel ow
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Perform PT& tests and provide subnittals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

Subj ect each installation to dielectric-absorption tests and nmedi umvol tage
tests after the installation of nediumvoltage power cables has been

conmpl eted, including splices, joints, and term nations, and before the
cable is energized.

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

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

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

First give each power cable a full dielectric absorption test with a
5000-volt insulation-resistance test set. Apply the test for enough tine
to fully charge the cable. Record readings every 15 seconds during the
first 3 mnutes of the test and at 1-minute intervals thereafter. Continue
the test until three equal readings, 1 minute apart, are obtained. Ensure
that the mninmumreading is 200 negohns at an anbi ent tenperature of 20
degrees C 68 degrees F. Correct the readings that were not taken at 68
degrees F anbi ent tenperature.

Upon successful conpletion of the dielectric absorption tests, subject the
cable to a direct-current high-potential test for 5 minutes applying test
vol tages in accordance with AEIC CS1 and | EEE 400.2 for paper-inpregnated,
| ead- covered cable; AEIC C8 and | EEE 400.2 for cross-linked,

pol yet hyl ene-i nsul ated cabl e; and AEIC C8 and | EEE 400. 2 for ethyl 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 remainder of the test. Wen the

| eakage current continues to increase after the first minute, inmediately
termnate 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 that the cabl e has been
permanently injured by the high-potential test.

Record test data identifying the cable and | ocation, megohm readi ngs versus
time, |eakage current readings versus tine, and cabl e tenperature versus
time.

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 Officer. Provide final test reports of the
dielectric absorption tests and nediumvoltage tests to the Contracting
Oficer. Provide reports with a cover letter/sheet clearly marked with the
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system nane, date, and the words "Final Test Report - Forward to the
Syst ens Engi neer/ Condition Monitoring Ofice/Predictive Testing Goup for
inclusion in the Mintenance Dat abase."

Perform radi ographic tests on all potheads at the discretion of the
Contracting Officer to determine if voids exist in the pothead. Rework
unacceptable terminations at no additional expense to the Governnent.

.3 CLOSEQUT ACTI VI TI ES

Provi de manufacturer's instructions showi ng the reconmended sequence and
met hod of installation for nmediumvoltage power cabl es and pot head
terminations.

-- End of Section --
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