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

USACE / NAVFAC / AFCEC UFGS-26 05 13.00 10 (Novenber 2023)

Preparing Activity: USACE Super sedi ng wi t hout Revi sion
UFGS-26 05 13.00 40 (May 2020)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated April 2024
ok A Kk ok kK Rk ko kK K K Kk kK kK R Kk kK K Kk ok ko K Kk ok kK Kk kK kK R Rk Kk ok K K K Kk
SECTI ON TABLE OF CONTENTS
DI VI SION 26 - ELECTRI CAL
SECTI ON 26 05 13.00 10
VEDI UM VOLTACGE CABLES

11/ 23

PART 1 GENERAL

1.1 REFERENCES
1.2 DEFI NI TI ONS
1.3 ADM NI STRATI VE REQUI REMENTS
1.3.1 Pre-Install ati on Meetings
1.4 SUBM TTALS
1.5 QUALI TY CONTRCL
1.5.1 Regul at ory Requi renents
1.5.2 St andard Products
1.6 DELI VERY, STORAGE, AND HANDLI NG
PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON
2.2 EQUI PMENT
2.2.1 Mul ti pl e- Conduct or Shi el ded Cabl es
2.2.1.1 [Natural] [Synthetic] Rubber with Interlocked Arnor
2.2.1.2 Cross- Li nked Pol yet hyl ene
2.2.1.3 Et hyl ene Propyl ene Rubber (EPR) with Jacketed Interl ocked
Ar nor
2.2.2 Mul ti pl e- Conduct or, Nonshi el ded Cabl es
2.2.2.1 [Natural] [Synthetic] Rubber with Neoprene Jacket
2.2.2.2 Cross- Li nked Pol yet hyl ene with PVC Jacket
2.2.2.3 Et hyl ene- Propyl ene with PVC Jacket
2.2.3 Si ngl e- Conduct or Shi el ded Cabl es
2.2.3.1 Cross- Li nked Pol yethyl ene with PVC Jacket
2.2.3.2 Cross- Li nked Pol yethylene with Interl ocked Arnor
2.2.3.3 Et hyl ene- Propyl ene- Rubber -1 nsul ated wi th PVC Jacket
2.2. 4 Si ngl e- Conduct or Nonshi el ded Cabl es
2.2.4.1 Cross- Li nked Pol yet hyl ene
2.2.4.2 Et hyl ene- Propyl ene- Rubber -1 nsul ated wi th PVC Jacket
2.2.5 Por t abl e Cabl es
2.2.6 I nsul at ed Medi um Vol t age Connectors

SECTION 26 05 13.00 10 Page 1



:

w w
wwwn e

ww

.7 Splices

.8 Term nati ons

.9 Cabl e Supports and Fittings

10 Pol yet hyl ene Cabl e Tags

11 Fi reproof Tape

MATERI ALS
Conductors
I nsul ation
Cabl e lIdentification
Non-nmetal lic I nsulation Shield
Concentric Neutral Shield
Jacket
Interl ock Arnored Cabl e

ESTS, | NSPECTI ONS, AND VERI FI CATI ONS
FACTORY TESTI NG

WwWwwwww

N SISISISESISESFARSESENYNES
PH4I~~NO0OO0OR~AWNE

N

EXECUTI ON

DEMOLI TI ON OR CABLE CUTTI NG

| NSTALLATI ON

Protection During Splicing Operations
Duct C eani ng

Pulling Cables in Ducts, Manholes and Utility Tunnels
Al I owabl e Sidewal | Pressure

M ni mum Bendi ng Radi us

Coati ng of Cables

Pul I'i ng Speed

Cabl e Splice Support And Sealing
Splices and Term nati ons

Fi reproofing

Cable Tag Installation

FI ELD QUALI TY CONTROL

CLOSEQUT ACTI VI TI ES

NMNNWWWWWNNDN
CUANNNNNWNE
Wwwoww
R WN P

rwwww

End of Section Table of Contents --

SECTION 26 05 13.00 10 Page 2



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

USACE / NAVFAC / AFCEC UFGS-26 05 13.00 10 (Novenber 2023)

Preparing Activity: USACE Super sedi ng wi t hout Revi sion
UFGS-26 05 13.00 40 (May 2020)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated April 2024

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

SECTION 26 05 13.00 10

MEDI UM VOLTAGE CABLES
11/ 23

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the

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

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

mul ti pl e- conduct or pot heads, and fireproofing cables
in manholes and utility tunnels.

Show pl an | ayout of power cable and power-cabl e
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 Guide
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
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL
[Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRIBUTION ] [33 71 02

UNDERGROUND ELECTRI CAL DI STRI BUTI ON] applies to work specified in this
section.
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1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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 automatically
deleted fromthis section of the project

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

ASSCCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI C)

AElI C CS1

AEI C CS8

(2012) | npregnat ed- Paper - | nsul at ed,
Metal I i ¢ Sheat hed Cable, Solid Type

(2013) Specification for Extruded
Di el ectric Shielded Power Cables Rated 5
Thr ough 46 kV

ASTM | NTERNATI ONAL (ASTM

ASTM B3

ASTM B8

ASTM D746

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

(2023) Standard Specification for
Concentri c-Lay- Stranded Copper Conductors,
Hard, Medium Hard, or Soft

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

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

| EEE 48

| EEE 383

(2020) Test Procedures and Requirenents
for Alternating-Current Cable Term nations
Used on Shi el ded Cabl es Havi ng Lam nated
Insulation Rated 2.5 kV through 765 kV or
Extruded I nsul ation Rated 2.5 kV through
500 kV

(2023) Qualifying Electric Cables and
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| EEE 386

| EEE 400. 2

| EEE 404

| EEE 1202

| EEE C2

Splices for Nuclear Facilities

(2016) Separable Insul ated Connect or
Systenms for Power Distribution Systens
Rated 2.5 kV through 35 kV

(2013) Cuide for Field Testing of Shielded
Power Cable Systems Using Very Low
Frequency (VLF)

(2012) Standard for Extruded and Lami nat ed
Di el ectric Shielded Cable Joints Rated
2500 V to 500,000 V

(2006; R 2012; CORR 1 2012)
Fl ame- Propagati on Testing of Wre and Cabl e

(2023) National Electrical Safety Code

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOC!I ATI ON ( NETA)

NETA ATS

(2021) Standard for Acceptance Testing
Specifications for Electrical Power
Equi pnrent and Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI C119.1

ANSI / NEMA WC 71/ 1 CEA S-96-659

NEMA WC 70

NEMA WC 74/ 1 CEA S-93-639

NEVA WC 27500

(2023) Electric Connectors - Seal ed
I nsul at ed Under ground Connect or Systens
Rat ed 600 Volts

(2014; R 2022) Standard for Nonshi el ded
Cabl es Rated 2001-5000 Volts for use in
the Distribution of Electric Energy

(2021) Power Cable Rated 2000 Volts or
Less for the Distribution of Electrica
Ener gy

(2022) 5-46 kV Shiel ded Power Cable for
Use in the Transm ssion and Distribution
of Electric Energy

(2020) Standard for Aerospace and
I ndustrial Electrical Cable

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

NFPA 70

NFPA 70B

NFPA 70E

(2023; ERTA 7 2023; TIA 23-15) Nati onal
El ectrical Code

(2023) Recomrended Practice for Electrica
Equi prent Mai nt enance

(2024) Standard for Electrical Safety in
t he Workpl ace
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U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD- 228 (2014; Rev A; Notice 1) Test Methods for
Cable and Wre, |nsul ated

1.2 DEFI NI TI ONS

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

1.3 ADM NI STRATI VE REQUI REMENTS
1.3.1 Pre-Install ati on Meetings

No | ater than [30][ ] days of Contract Award, coordinate with the
Contracting Officer to schedule a pre-installation neeting. Submt the
followi ng for review and approval prior to the neeting:

a. Pulling Plan including calculations of pulling tension and side wal
pressure anticipated, and the maxi mum al |l owabl e pulling tension for
each pull. Do not performany pull until CGovernnment reviews and
approves the pulling plan.

b. Splicer/Term nator Certifications
c. VList of Splices and Terminations to be Installed by Splicer/Term nator

d. Mnufacturer's catalog data for all cables, cable supports and
fittings, cable tags, fireproof tape, splice kits, term nations, and
any other product data required to conplete the work

e. Certificates showing that the cable manufacturer has nade
factory-conducted tests on each shipping length (reel) of cable.
Include certified copies of test data showi ng conformance with the
ref erenced standards and approval prior to delivery of cable.

1.4 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnitta

items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
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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,
and Air Force.

The "S" classification indicates subnmittals
required as proof of conpliance for sustainability
Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

CGovernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Subnittals

List of Splices and Ternmi nations to be Installed by
Splicer/Terminator; C, [__ 1]

SD- 02 Shop Drawi ngs
Pulling Plan; ¢, [ 1]
SD- 03 Product Data
Mul ti pl e- Conductor Shielded Cables; G, [__ ]]
Mul ti pl e- Conductor Nonshi el ded Cables; C[, [__ ]]
Si ngl e- Conduct or Shielded Cables; C, [__ 1]
Si ngl e- Conduct or Nonshi el ded Cables; C[, [___ ]]
Portable Cables; C[, [__ 1]
Cabl e Supports and Fittings; G, [__ 1]
Pol yethyl ene Cable Tags; C, [ 1]
Fi reproof Tape; C, [__ 1]
Splices; G, [__ 1]
Termnations; C, [ 1]
Pol yet hyl ene Cable Tags; G, [ 1]
SD-06 Test Reports

Field Testing;, ¢, [__ 1]
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1

1

Qualification Test Reports; ¢, [__ 1]
Radi ographic Tests; G, [ 1]
SD- 07 Certificates
Splicer/Terminator Certifications; C[, [ 1]
SD- 08 Manufacturer's Instructions
Medi um Vol t age Power Cables; G, [ 1]
Termnations; C, [ 1]
Splices; ¢, [ 1]
5 QUALI TY CONTRCL
5.1 Regul at ory Requi renents
In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in
t hese publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting Oficer. Ensure equipnrent,
materials, installation, and workmanship are in accordance with the

mandat ory and advi sory provisions of NFPA 70, |EEE C2 unless nore
stringent requirenents are specified or indicated.

.5.2 St andard Products

Provide material s and equi prent that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and workmanshi p. Provide products which have been in
sati sfactory commercial or industrial use for 2 years prior to bid
opening. Ensure the 2-year period includes applications of equipnent and
materials under similar circunmstances and of similar size. Ensure the
product has been on sale on the comrercial market through advertisenents,
manuf acturers' catal ogs, or brochures during the 2-year period. Were two
or nore items of the sanme class of equiprment are required, these itens
nust be products of a single manufacturer

Qualifications’

Verify personnel perform ng Medium Vol tage (MV) splicing or termnations
have [5][ ] years m ni mum experience in cable splicing and

term nations of the type used in this project. Submt splicer/term nator
certifications issued by the cable splice and term nati on manufacturer who
has exam ned and tested a test splice or term nation of each type required
by this contract for each cable splicer. Ensure the certification
identifies which splices and termnations it applies to.[ Require each

i ndividual, certified or not, with the required medi um voltage splicing
and terninating experience, who is to performcable splicing or
termnating, to performa mninmum of one splice or termnination of each
type in the presence of the manufacturer's[ and Government's]
representative. Supply all materials and tools required for the
denonstration splices and termnations.][ Subnit each splice or

term nation performed by individuals wi thout manufacturer's certification
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to the manufacturer for testing and subsequent certification.]]
Certification is not required for |oad break el bows and dead break
connectors. ]

Once a splice or ternmination has been started by a splicer, ensure the
sanme splicer conpletes that particular splice, and that each ternination
and splice is started and conpleted in one continuous work period.
Mai ntain and submit a list of splices and terminations to be installed by
splicer/termnator. Ensure the list includes the follow ng for each
splice or termnation conpleted.
a. Nanme of splicer/term nator.
b. Date splice or termnation was perforned
c. Location of splice or termnation. For term nations at equi pnent

i ndi cate equi pnment nunber as required to conpletely define the

| ocation. |

d. Feeder nunber.]

.6 DELI VERY, STORAGE, AND HANDLI NG

Ship cables on reels in a way that protects the cable from nmechanica
injury. Hernetically seal end of each cable | ength using heat-shrinkable
nol ded cabl e end caps to exclude noisture and securely attached to the
reel ..

Make the mininumreel drumdianeter [14] | ] tinmes the overal

di ameter of the cable. Ensure that each cable length 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

Provi de nmedi um vol t age power cables including nultiple- and

si ngl e-conduct or 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, phase-to-phase, for grounded and ungrounded neutral systens.
Provi de conductor cabl e assenblies consisting of:

a. Conductor core with an extruded sem conductor shield over the
conductors

b. Insulation
c. A polyethylene (PE) jacket.]

d. An extruded sem conductor insulation shield, a concentric neutral]

.2 EQU PMENT

Ensure that ethyl ene-propyl ene rubber and cross-1inked
pol yet hyl ene-i nsul ated conductors are | ead-free.
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2.2.1 Mul ti pl e- Conduct or Shi el ded Cabl es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

pol yet hyl ene-i nsul ated 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 nicroscopic |level, |owering
the insulation strength - see AEIC C8) when
installed in wet environments. Use of ethylene
propyl ene or anti-treeing cross-link is highly
reconmended.

When the required cables are not |isted bel ow,
specify cables conformng to the foll ow ng
publications, and, when necessary, adding to or
nodi fyi ng the requirenents of the referenced
publicati ons:

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

Var ni shed cloth-insulated - NEMA WC 27500
Ther nopl astic-insulated - | EEE Std 532

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.2.1.1 [Natural] [Synthetic] Rubber with Interlocked Arnor

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

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

i nterl ocked-arnor-covered, shielded cable for

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

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

Provide multipl e-conductor, [natural] [synthetic]-rubber-insulated,
i nterl ocked-arnor-covered, shielded cable that conforms to NEVMA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659 and NEMA WC 74/1 CEA S-93-639.

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

NOTE: Change interl ocked-arnor tape from gal vani zed
steel to alum numif necessary to suit the project
requi renents.

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

Apply close-fitting, interlocked-arnor tape of gal vani zed steel over the
j acket.
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2.2.1.2 Cross- Li nked Pol yet hyl ene

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify nultipl e-conductor,

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

circults.
R R R R R R R R R R

Provi de mul tipl e-conductor, cross-Ilinked pol yethyl ene-insul ated, shielded
cabl e that conforms to NEVA WC 70, ANSI/NEVA WC 71/ 1 CEA S-96- 659,

NEVA WC 74/ 1 CEA S-93-639 and AEIC CS8. Provide taped shielding that
consists of 0.13 mllineter 5-m | thick copper shielding | ap applied over
0.30 mllimeter 12-m | thick sem conducting tape. Wap both helically
with [10] | ] - percent overlap, providing 100-percent coverage.

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

12.2.1.3 Et hyl ene Propyl ene Rubber (EPR) with Jacketed Interl ocked Arnor

Provi de mul tipl e-conductor ethyl ene propyl ene rubber insulated interl ocked
arnor covered shiel ded cabl es 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 CS8.

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

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

2.2.2.1 [Natural] [Synthetic] Rubber with Neoprene Jacket

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

NOTE: Specify nmultiple-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.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provide mul tiple-conductor, [natural] [synthetic]-rubber-insulated,
neopr ene-j acket ed, 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.

2.2.2.2 Cross- Li nked Pol yethyl ene with PVC Jacket

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

NOTE: Specify nultipl e-conductor,
pol yet hyl ene-i nsul at ed, PVC-j acketed, nonshiel ded

cable for 2,400-volt phase-to-ground circuits.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de mul tipl e-conductor, polyethyl ene-insul ated, nonshi 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 AElI C CS8.
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2.2.2.3 Et hyl ene- Propyl ene with PVC Jacket

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify nultipl e-conductor,
et hyl ene- propyl ene-i nsul at ed, PVC-j acket ed,

nonshi el ded cabl e for 2,400-volt phase-to-ground
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 S R R R R O

Provi de mul tipl e-conductor, ethyl ene-propyl ene-insul ated, PVC-jacketed,
nonshi el ded cabl e that conforms to NEVA WC 70,

ANSI / NEMA WC 71/ 1 CEA S-96-659, NEMA WC 74/1 CEA S-93-639 and AEI C CS8.
2.2.3 Si ngl e- Conduct or Shi el ded Cabl es

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

EE R R I S b b E I b b S I R b R I S S R R I R S I R I R S S R O I O
NOTE: Specify single-conductor,
pol yet hyl ene-i nsul ated, PVC-jacketed, shiel ded cable
for 6,900- and 13,200/ 13, 800-volt phase-to-phase
circuits.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de singl e-conductor, polyethyl ene-insul ated, PVC-jacketed, shiel ded
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 CS8.

2.2.3.2 Cross- Li nked Pol yethylene with Interl ocked Arnor

R I I S Sk S S R R S S S I
NOTE: Specify single-conductor,
pol yet hyl ene-i nsul at ed, PVC-j acketed, shiel ded cable
with interl ocked arnmor for 6,900- and
13, 200/ 13, 800-volt phase-to-phase circuits.

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

Provi de singl e-conductor, polyethyl ene-insul ated, PVC-jacketed, shiel ded
cable with interlocked arnmor that confornms to NEVA WC 70,

ANSI / NEMA WC 71/ 1 CEA S-96-659, NEVA WC 74/1 CEA S-93-639 and AEI C CS8.

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

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

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Specify single-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.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de singl e-conductor 15 kV rated cable assenblies that consist of the
following: Cass B stranded copper conductors, an extruded semni conducti ng
shield over the conductors, 5.6 mllineter 220 mils of ethylene propyl ene

rubber insulation, an extruded or other approved sem conducting shield, a

0.130 millimeter 5-m | mnimum copper tape shield wapped helically with a
mnimum [12.5] | ] percent overlap and a PVC jacket.
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Provi de singl e-conductor, ethyl ene-propyl ene-insul ated, PVC jacketed,
shi el ded cable that confornms to NEVA WC 70, ANSI/NEVA WC 71/1 CEA S-96-659
NEMA WC 74/ 1 CEA S-93-639 and AEI C CS8.

2.2. 4 Si ngl e- Conduct or Nonshi el ded Cabl es

2.2.4.1 Cross- Li nked Pol yet hyl ene

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify single-conductor,

et hyl ene- pr opyl ene-rubber-i nsul ated, PVC jacketed,
nonshi el ded cabl e for 2,400-volt phase-to-ground
circuits (5,000-volt cable or less).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de singl e-conductor, ethyl ene-propyl ene-rubber-insul at ed,
PVC-j acket ed, nonshi el ded cabl e that conforms to NEVA WC 70,
ANSI / NEMA WC 71/ 1 CEA S-96-659, and NEVMA WC 74/ 1 CEA S-93-639.

2.2.5 Port abl e Cabl es

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

NOTE: Specify nultipl e-conductor,

but yl - rubber-i nsul at ed, neoprene-jacketed, shiel ded
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 R I R I R I R S R R R R S R R I R R R R R S R R R O

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

[2.2.6 I nsul at ed Medi um Vol t age Connectors

Provi de connector with a steel reinforced hook-stick eye, grounding eye,
test point, and arc-quenching contact material per |EEE 386. Ensure
connections are conpati ble with equi pment bushings. Provide connectors as
fol | ows:

a. 200 Anpere | oadbreak connector ratings: Voltage: 15kV, 95kV BIL.

Short time rating: 10,000 anperes rms, symetrical for a tinme
duration of 0.17 seconds.
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b. 600 Ampere deadbreak connector ratings: Voltage: 15kV, 95kV BIL.
Short tinme rating: 27,000 anpere rns, synmetrical for a tine duration
of 4.0 seconds.

c. Provide connectors with a steel reinforced hook-stick eye, grounding
eye, test point, and arc-quenching contact material per |EEE 386.
[Provide hot Iine voltage indicators on all connectors.]

Ensure connections are conpatible w th equi pnent bushi ngs.
12.2.7 Splices

Provide [heat][cold] shrink splice kits which are the product of a single
manuf acturer. Ensure the power cable splice neets the requirenents of

| EEE 404 for a [5][15]] ] kV rating, and nmust be rated by the

manuf acturer for use on [5][15][ ] kV class cable systems. Ensure
splices are rated for continuous operation at 105 degrees C 221 degrees F
with an energency overl oad tenperature rating of 140 degrees C 284 degrees
F. Ensure the kit is capable of splicing cables with copper[ or alun nun
conductors sized as indicated in the contract draw ngs or acconmpdate a
conductor size transitionProvide splices specifically designed for the
cabl e and groundi ng provisions.

[ Provide heat shrink splices which include but are not limted to the
fol | owi ng:

a. | nner heat shrink stress control tube with external end seal ant,
addi tional heat shrink tube over inner tube and i nner tube end seal ant.

b. Heat shrink outer waparound sl eeve with heat sensitive indications on
both the tube and rail/channel area to indicate proper torch heating,
stress relief naterial, nastic, sealant, shielding nesh, and silicone
gr ease.

][ Provide splices of a cold shrink design which does not require any
addi ti onal heat source for installation. The cold shrink splice body nust
be of a nolded design nmade of silicone rubber with splice jacketing nade
of EPDM rubber. ]

2.2.8 Ter m nati ons

Provide Class 1 terminations per |EEE 48.

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

NOTE: Coordi nate the foll ow ng paragraph with
Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON
if Section 33 71 02 is used in this project.

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

2.2.9 Cabl e Supports and Fittings

[ Provide cable supports, related fittings, and accessories for use in
corrosi ve underground | ocations, such as manholes and utility tunnels,
with a factory-applied coating of PVC of at least [0.51] | ] millinmeter
[20] [ ] mls thick. Provide PVC coated itens that have a uniform
t hi ckness and are free of blisters, breaks, and holidays. Provide PVC
conpound that conforns to ASTM D746.

][ Provide cable racks, cable tray supports and related fittings that are
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UL-listed [standard] [heavy]-duty nonnetallic [glass-reinforced nylon]
[ pol ycar bonate] .

1[2.2.10 Pol yet hyl ene Cabl e Tags

Provi de tags of polyethylene that have an average tensile strength of 31
MPa 4500 pounds per square inch, and are 0.9 millineter 0.035-inch thick
non- corrosi ve non-conductive. Ensure tags are resistive to acids,

al kalis, organic solvents, salt water, and are distortion resistant to 150
degrees C 300 degrees F. Provide a one-piece nylon, self-locking tie at
each end of the cable tag. Ensure ties have a mininumloop tensile
strength of 780 newtons 175 pounds. Provide cable tags wi th bl ock
letters, nunbers, and synbols 25 millinmeter 1 inch high on a yellow
background. Ensure letters, nunbers, and synbols do not fall off or
change positions regardl ess of the cable tags orientation

12.2.11 Fi reproof Tape

2.

Provide fireproof tape approximately 0.8 millinmeter 30 nils thick by 76
mllineters 3 inches w de, consisting of a flexible, unsupported el astoner
that expands in fire to provide a thick char buil dup between the flane and
the cable. Ensure the tape does not give off a snoke when subjected to
flames or support combustion. Al so, ensure tape does not deteriorate when
subjected to oil, water, gases, salt water, sewage and fungus.

3 VATERI ALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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 consi dered for
use in accordance with NFPA 70, Article 310.106.
VWhen used, al um num conductor material nust be

AA- 8000 series electrical grade alum numalloy. The
desi gner nust consider several factors when deciding
to use alumi 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 nmay be witten to
permt either alum num or copper conductors where
alumnumis suitable for the application, suitably
reliable, and is determined to be nore econom ca

t han copper.

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

al l owed where installers are qualified to make
reliable connections with them Proper wire and
cabl e connectors nust be suitably rated for
installation with the conductor material to which
they are applied. Wre and cable connectors used
wi t h al um num conductors mnust be suitably rated,
term nation must be prepared correctly, and an

ant i oxi dant nust be applied when the connector is
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2.

installed. Costs should be conpared to between al
pertinent itens such as installation, conduit, tray,
tunnel and duct banks, lifetime 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 um num conductors shoul d be sized to have
equal or |less resistance than the alternate copper
conductors unless the total cost conparison

i ncludi ng | osses, shows a net advantage ot herw se.
In such cases where the engi neering costs to
properly conpare the use of the two materials will
exceed any possible savings to be achi eved by

al umi num the arbitrary choice of copper nmay be the
best poli cy.

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

3.1 Conductors

Ensure that conductors conformto the applicable requirements of NEVA 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][anneal ed] copper core conforming to
ASTM B3 and ASTM B8 and that they are bare, or tin-alloy-coated, according
to the type of insulation used.][Ensure that al um num conductors are Type
AA- 8000 al um num conductors. Do not use Type 1350 al um num conductors. ]
Do not interm x copper and al um num conductors in the same raceway.

Provi de C ass B stranded conductors.

.3.2 I nsul ati on

Ensure the provided cables are rated for mnimn{ 90 degrees C 194 degrees
F][ 105 degrees C 221 degrees F] continuous conductor tenperature and 130
degrees C 266 degrees F energency overl oad.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Cable insulation is designed to withstand the
vol tage stresses a cable will experience over its
expected lifetinme. An insulation |evel defines
various insulation thicknesses within a single
voltage rating. The two nbst comon |evels are 100
percent and 133 percent. Nornally, 100 percent

i nsulation level is used on a grounded system and
the 133 percent level is normally used on an
“ungrounded” system A 173 percent insulation |evel
al so exists and is normally used on an ungrounded

system where further fault clearing time is needed.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de cables with [100][133][173] percent insulation. Ensure insulation
thi ckness is in accordance with the follow ng:
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Typi cal Insul ation Thickness
Vol tage Rating (kV) Insul ation Level (%

nmm mils

100 2.29 90

° 137 2.92 115
173 3.56 140

100 2.92 115

8 133 3.56 140
173 4.45 175

100 4.45 175

15 133 5.59 220
173 6.6 260

100 6.6 260

25 133 8.13 320
173 10. 67 420

100 8.76 345

35 133 10. 67 420
173 14.73 580

2.3.3 Cabl e lIdentification

Provide cables with printing on the outer jacket showi ng the cable type,
nane of the manufacturer, the year in which the cable was manufactured,
sequential cable reel Iength markings and a uni que nunber for
identification purposes. Cosely group the infornmation on the tape at 1.8
neters 6 foot maxinumintervals to permt conplete identification

2.3.4 Non-nmetal lic I nsulation Shield

Provi de extruded insul ation shield nade of an extruded thernoset material
conpatible with the insulation and jacket. Ensure insulation shield is
applied directly over and bonded to the insulation, and conplies with
AEI C Cs8.

[2.3.5 Concentric Neutral Shield
Provi de [copper][alum nuni wires helically applied over the insulation
shield, where the mninumtotal cross sectional area (of the shield wires)

is [1/3 of the core][full core] conductor for the cable. M ninum size of
an individual shield wire is 1.6 millineter No. 14 AVC.
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12.3.6 Jacket

Provi de [polyvinyl-chloride (PVC)][polyethylene (PE)] jacketed cable
extruded over the cable to a mininumthickness of 2 mllineter 80 mls

2.3.7 Interl ock Arnored Cabl e

Provide a nonnetal lic, corrosion-resistant jacket over interl ock-arnored
cable that is [[thernoplastic black] [colored] [PVC]] [black polyethyl ene]
conformng to [ NEVMA WC 27500] [ NEMA WC 70, ANSI/NEVA WC 71/1 CEA S-96-659
and NEVA WC 74/ 1 CEA S-93-639].

2.4  TESTS, |NSPECTIONS, AND VERI FI CATI ONS
2.4.1 FACTORY TESTI NG

Subnit certified evidence that the cabl e nanufacturer has nade
factory-conducted tests on each shipping length (reel) of cable. Submt
certified copies of test data in accordance with applicable provisions of
the referenced standard. Include in tests on each |length of cable to

i ncl ude:

(1) Conductor Resistance

(2) Accelerated Water Absorption Test
(3) Water |Imersion Test

(4) lonization

(5) High-Voltage

(6) Partial Discharge Test]

Contracting O ficer or designee has the option of w tnessing required
factory testing at no additional cost. Provide a schedul e of

manuf acturing and testing in advance to permt such witnessing, if
requested. ]

Submit certified qualification test reports in accordance with AElI C CS8
made in accordance with the applicable referenced standards. Ensure
certified copies of test data show confornance to the requirenents of
ref erenced standards and submt for approval prior to shipnment of the
cabl e.

Prior to manufacturing, provide data regardi ng degradati on of proposed
insulating material and cable perfornmance due to water imersion test as
specified in this specification to the Contracting Oficer or designee.
Indicate in infornati on AC breakdown stress in kV/mnmor V/m | versus
imersion time. Ensure a conplete description and condition under which
cable was tested acconmpanies the test information. Submit an accel erated
wat er absorption test.]|

For cables not to be enclosed in netallic conduit, test for flammbility
in accordance with [FED- STD 228, Method 5221 [vertical], [spark]][!| EEE 383
and | EEE 1202, 20000 watt 70,000 Btu per hour per hour vertical tray flane
test].]
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PART 3 EXECUTI ON
[3.1 DEMOLI TI ON OR CABLE CUTTI NG

Notify the Contracting Oficer 14 working days prior to an outage for
denolition or cable cutting of mediumvoltage el ectrical system

The Governnent has established a mandatory inspection point prior to
Contractor perform ng any medi um voltage cable cuts or demolition. Notify
the Contracting Oficer 48 hours in advance of this mandatory inspection
poi nt .

As part of the mandatory inspection point, positively identify and | abe

t he nmedi um vol tage cable to be worked utilizing an electronic cable
identifier. Ensure the process of identifying and |labeling the cable to
be worked is wi tnessed by the Governnent. Cable cutting and demolition of
any nedi um vol tage cabl e can occur only after approval by the Contracting
Oficer.

Cut nedi um vol tage cabl es and conductors by indirect nmeans using cable
cutters specifically designed to be operated remptely only. Cutting of
nmedi um vol t age cabl es and conductors by direct neans is not permtted.

13.2 | NSTALLATI ON

Install nediumvoltage cables in accordance with NFPA 70, NFPA 70E; and
| EEE C2.

[ Refer to contract provisions for safety submttals and requirenments
associated with working in the vicinity of energi zed cabl es and
equi pment. The use of arc-flash and shock prevention equi pnent and
personal protective equiprment is mandatory.

] Notify the Contracting O ficer 14 working days prior to an outage that
requires testing for phasing and phase rotation of medi um voltage
el ectrical systems. The [CGovernnent]] ] will identify and tag the
phasi ng of equi pnrent and provide to the Contractor, in witing, the
results of phasing and phase rotation tests. The Contractor is
responsi bl e for maintaining the phasing and phase rotation tests, and is
responsi bl e for maintai ning the phasing, and matching the existing phase
rotation and phasi ng when installing conductors in existing electrica
syst ens.

Install the cables in the follow ng | ocations:

Exterior:

a. In underground duct banks

b. In conduit above and bel ow grade
c. In manhol es

d. And by direct burial
I nsi de Bui |l di ngs:

a. By open wire nethod
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3.

b. On insulator hooks
c. On racks
d. In wall and ceiling nounted cable trays

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 mninumof [3000] [ ] milimeter [10] [ ] foot intervals.

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 mounted vertically, where the
tray bottomis in a vertical plane.

VWen field cuts or other damage occurs to the PVC coating, apply a liquid
PVC patch to maintain the integrity of the coating. After the
installation is conplete, performan inspection to ensure that the coating
has no voids, pinholes, 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 installed.

Install ed cable or conductors of a primary distribution systemw |l be
rejected by the Government when pl aced:

a. Openly in cable trays or openly racked along interior walls

b. In the sane raceway or conduit with AC/ DC control circuits or AC power
circuits operating at |less than 600 volts

c. In a manner allowing the cable to support its own weight

2.1 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 waterproof
protective coverings available on the work site to protect against

nmoi sture while a splice is being made. Use punps to keep manhol es dry
during splicing operations. Never nmake a splice or ternmination with the
interior of a cable exposed to noisture. Misture-test the conductor

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

2.2 Duct C eani ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete the heading and the foll ow 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 UNDERGROUND ELECTRI CAL

DI STRI BUTI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Thoroughly cl ean ducts before installation of power cables. Pull a

standard flexi ble mandrel through each duct to | oosen particles of earth,

sand, or foreign material in the line. Use a mandrel that is not |ess than
[300] [ ] milimeter [12] | ] inches long with a dianeter 13
mllineter 1/2 inch less than the inside dianeter of the duct. Then pul

a brush with stiff bristles through each duct to renove the | oosened
particles. Use a brush with a diameter that is the sane as or slightly

| arger than the diameter of the duct.

. 2.3 Pulling Cables in Ducts, Manholes and Utility Tunnels

Submit a Pulling Plan including calculations of pulling tension and side

wal | pressure anticipated, and the nmaxi num al | owabl e pulling tension for

each pull. Do not performany pull until CGovernnent reviews and approves
the pulling plan.

Pul | nedi umvol tage cables into ducts and utility tunnels wth equi pment
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 pnment to ensure correct installation
of the cable.

Set up the cable reel at the side of the nanhole 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 manner that prevents the cable fromrubbi ng 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[ the force calculated in the pulling plan for the][ [6700]
[ ] newton per 650 square nillineter [1,500] [ ] pounds per square
inch of] sheath cross-sectional area. Use a dynanoneter in the 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 ow ng

equati on:

TM = 0.036 X N X CM
VWhere: TM = maxi mum al |l owabl e pulling tension in newton pounds
N = number of conductors in the cable

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

.2.3.1 Al | owabl e Sidewal | Pressure

The al | owabl e sidewall pressure is the snaller of 7300 newtons per neter
500 pounds per foot of bend radius or the cable manufacturer's reconmended
maxi mum val ue. Show in the pulling plan submttal the cal cul ations for

al l owabl e tension and sidewall pressure as well as the anticipated tension
and sidewall pressure for each pull in the project.

Unreel cable fromthe top of the reel, carefully controlling payout.
Attach cable to be pulled through a swivel to the main pulling wire by
nmeans of a [pulling eye installed by the factory or approved cable
splicer] [suitable cable grip permtted only on cables |ess than 60 neter
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200 feet long and less than 50 mllineter2 inches in dianeter].

Attach pulling eyes to the cable conductors of the 3-1/C circuit to
prevent danage to the cable structure. Pull the entire 3-1/C circuit
si mul t aneousl y.

.2.3.2 M ni mum Bendi ng Radi us

M ni mum bendi ng radi us during cable pulling operations is 760 mllineter
30 inches. For permanent cabl e bendi ng/racking the m ni num bendi ng radi us
is 12 tines cable dianeter.

.2.3.3 Coati ng of Cables

Li berally coat cables with a suitable cable-pulling lubricant as it enters
t he tube guide or duct. Do not use greaser and oil lubricants. Cover
nonnetal I i c sheathed cables with wire-pulling compounds, when required,

whi ch have no del eterious effects on the cable. Use rollers, sheaves or

t ube gui des, around which the cable is pulled, conformng to the 760
mllineter 30 i nches m ni mum bendi ng radi us of the cable during the
pul i ng operations.

.2.3.4 Pul I'i ng Speed

Pull cables into ducts at a speed not to exceed [15] | ] meters per

m nute 50 feet per minute and not in excess of naximum permi ssible pulling
tensi on specified by the cable manufacturer. Cable pulling using a
vehicle is not be permitted. Stop pulling operations inmediately with any
i ndi cati on 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

.2.3.5 Cabl e Splice Support And Sealing

Firmy support cable splices made up in manhol es on cabl e 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.
Overlap cables to be spliced in manholes to the centerline of the proposed
joint by not less than [600] [ ] millimeters 2 feet.

| mredi ately seal cut ends of cables cut in the field to prevent entrance
of moisture with heat-shrinkabl e nolded cable end caps.

. 2.4 Splices and Term nations

Make splices in manholes or tunnels except where cable term nations are
specifically indicated. Expedite splicing and term nating of cables in
order to mninize exposure and cabl e deterioration

Use only equi prent and naterials recomrended by the splice manufacturer
including calibrated cutting equi pmrent to ensure consistent cut depths
when preparing cable ends for the application of the splice kit. Connect
the cabl e concentric neutral/shield wires across one side of the splice by
split bundling the splice neutral wiring and connecting each bundle set to
a continuous No. 4 AWG solid bare copper conductor via two conpression
conductors. Ensure the No. 4 AWG conductor extrudes fromthe cable splice
jacket and connects to the manhol es groundi ng system Make al

connections within the splice utilizing |long barrel-type conpression
connectors and appropriate conpression tools with proper size dies to
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ensure a satisfactory nechanical and electrical joint. Ensure bare
connections of concentric neutral/shield wires are either contained within
the splice kit or sealed via an additional outer covering, consisting of a

heavy wal |, heat-shrinkabl e tubing containing adhesive material (nmastic)
that nmelts as heat is applied and the outer tubing shrinks to forma
noi sture proof environnmental seal. Provide outer tubing conformng to

ANSI C119.1. Ensure splice neets the requirenments of | EEE 404 for a 15
kV rating and is rated by the manufacturer for use on 15 kV cl ass feeder
cabl e systems. Take extra precautions to seal around the exit area of the
bare copper junpers with an additional mastic per the splice

manuf acturer's recomrendati ons.

Term nate cables in approved cable term nations, rated O ass 1 per |EEE 48.
Dry term nations with medi um vol tage pennants, preforned, and hand w apped
stress cones can be used for term nating cables. Provide term nations
wi t h adequat e nmeans for maki ng external connections to the cable
conductors of single-conductor cables (phase and concentric neutral),
protecting the cable insulation against noisture, oil, or other

contam nants. Take extra precautions in physically protecting and
supporting cables, and nmaintaining the insulation | evel 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 term nals 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 recomendati ons for the type,
size, and electrical characteristics of the cable specified. Locate cable
splices in manhol es m dway between the cable racks on the walls of the
manhol es and supported with cable arns at approxinately the sane el evation
as the encl osi ng duct.

If cable splices in the tunnel are not installed in cable trays, instal
the cabl e splices on cable racks or by other approved nethods that

m ni m ze physical stress on the splice connections. Support splices at
approxi mately the sane elevation as the installed cable except where space
l[imtations or existing cable length linitations nake this nethod

i mpractical or inpossible.

Support all universal dermountable splices in a manner that m nimzes
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 mninur [300] | ] milinmeter [12] | ]
i nches and a maxi mumrr [ 750] [ ] milimeter [30] | ] inches
separati on between the supports. Secure the cable end term nation and
cable to the supports in a manner that prevents nmovenent of term nation or
cable at the support. Install saddle supports on a gal vani zed stee
fram ng channel that is anchored to the wall, securely fastened to the
cable tray, or installed by other approved nethods.

.2.5 Fi reproofing

Provide fireproofing (Arc Proofing) for individual cable conductor in
manhol es, handhol es and vaults which carry current at 2200 volts or nore.

Tightly wap strips of fireproofing tape around each cable spirally in

hal f -1 apped wapping. Extend the tape 25 millineter 1 inch into the
ducts. To prevent unraveling, randomwap the fireproofing tape the
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entire length of the fireproofing with pressure-sensitive glass cloth tape.
.2.6 Cabl e Tag Installation

Install cable tags in each manhol e and at each ternination as specified.
Install cable tags over the fireproofing and position the tags so that
they are clearly visible wthout disturbing any cabling or wiring in the
manhol es and equi pnent.

.3 FI ELD QUALI TY CONTRCL

After the installation of power cables has been conpl eted, including
splices, joints, and term nations, and before the cable is energized,

subj ect each medium voltage cable to field testing in accordance with the
foll owi ng requirenents:

a. Provide test equipnent, labor, and trained technical personnel as
necessary to performthe electrical acceptance tests.

b. Record all tests on an approved nedi um voltage cable test form and
submt conpleted forms to the Contracting O ficer

c. Mke arrangenents to have tests w tnessed and approved by the
Contracting Oficer.

d. Isolate each power-cable installation conpletely from extraneous
el ectrical connections at cable splices/term nations and joints.
nserve all safety precautions.

e. Ensure each power cable is first given an insulation resistance test
using a nmeg-ohmeter with a voltage output of at |east 2,500-volts.
Apply test for a long enough tine to fully charge the cable (no |ess
than one minute). Record readings as indicated on fornms provided.
The m ni mum reading i s 5000 megohns at an anbi ent tenperature of 20
degrees C 68 degrees F. Correct readings taken at other than 20
degrees C 68 degrees F ambi ent tenperatures accordingly.

f. Conformtesting to NETA ATS, and NFPA 70B.

Upon successful conpletion of the insulation resistance test, subject the
cable to a Very Low Frequency (VLF) AC high potential test. Adhere
general VLF testing neasures, paraneters, considerations, and results to
the foll ow ng:

a. Ensure test voltage duration is continuous duty for 30 minutes
(non-interrupted)

b. Provide the test equipnent to test the cable capacity in mcrofarads.

c. Provide the test equipnment to generate the test voltages required for
the 30 minute test duration and adhere to the follow ng table:
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VLF Test Voltage for Sinusoidal Waveform
Cabl e Rating Accept ance Accept ance
phase to phase (phase to ground test (phase to ground test val ues)
val ues)
(New cabl e) (Existing cable spliced to
new cabl e)
(rms vol tage, KV) (peak voltage, KV) (peak voltage, KV)
[5] [14] [10]
[ 15] [ 28] [22; (EPR TO EPR)]
[ 15] [ 15] [15; (EPR TO NON-EPR)]

d. Ensure the sinusoidal test frequency is 0.1 Hertz.

e. Do not performtest on cable attached to equi prent.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include, but do not limt Acceptance test

val ues to peak voltage, frequency, and duration
with respect to the cable rating, and clearly
identify each on the test submittal, wth pass/fai
results identified per cable installation (refer to
| EEE 400.2). Notify Contracting O ficer or
Contracting Officer's Technical Representative 48
hours prior to test start. Al testing will be

wi t nessed by the Government.

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 S R S R R R O

Ensure Splices/term nations are clean, dry, and tested per |EEE 48 and
| EEE 400. 2.

][ Upon successful conpletion of the insulation resistance tests, subject the
cable to a direct-current high-potential test for 5 minutes applying test
voltages in accordance with AEIC CS1 and | EEE 400.2 for paper-inpregnated,
| ead- covered cabl e; AEIC CS8 and | EEE 400.2 for cross-Ilinked,

pol yet hyl ene-i nsul ated cabl e; and AEIC CS8 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

m nutes and every minute thereafter for the remai nder of the test. Wen
t he | eakage current continues to increase after the first mnute,

i Mmediately termnate the test and take steps to find and correct the
fault. When a second test beconmes necessary, repeat this test procedure.

Upon satisfactory conpletion of the high-potential test, give the cable a
second insul ation resistance test as before.

Provide results of the second insulation resistance test that agree with
the first test and that indicate no evidence that the cable has been
permanently injured by the high-potential test.

Record test data identifying the cable and | ocation, nmegohm readi ngs
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versus tinme, |eakage current readings 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

Perform radi ographic tests on all potheads at the discretion of the
Contracting Officer to deternmine if voids exist in the pothead. Rework
unacceptabl e term nati ons at no additional expense to the Government.

.4 CLOSEQUT ACTI VI TI ES

Provi de manufacturer's instructions showi ng the reconmended sequence and
nmet hod of installation for medi umvoltage power cables.

-- End of Section --
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