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AND SPACE ADMI NI STRATI ON
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Pr epar i ng Act i v i t y:   NASA Super sedi ng
NASAKSC- 26 05 13. 00 98 ( November  2011)

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

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Jul y 2023
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 26 05 13. 00 98

MEDI UM VOLTAGE CABLES
08/ 12

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s speci f i cat i on cover s t he r equi r ement s 
f or  medi um vol t age cabl es,  i ncl udi ng 5 kV and 15 kV 
shi el ded si ngl e- conduct or  power  cabl es,  cabl e 
spl i ces and t er mi nat i ons,  pot heads,  and f i r epr oof i ng 
cabl es i n manhol es.

Show pl an l ayout  on dr awi ngs of  power  cabl e and 
power - cabl e t er mi nat i ons.   I ndi cat e on el ect r i cal   
r i ser  di agr ams  s i ze,  t ype,  el ect r i cal  
char act er i st i cs,  and r aceway syst em of  power  cabl es 
and t ype of  cabl e t er mi nat i on.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t ems( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Recommended changes t o a NASAKSC Mast er  
Speci f i cat i on Sect i on shoul d be submi t t ed as a 
Cr i t er i a Change Request  ( CCR)  t o t he appr opr i at e 
Techni cal  Pr oponent  ( TP)  t hr ough t he SpecsI nt act  
Hel p Desk .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  Sect i on 26 05 00. 00 40 COMMON WORK RESULTS 
FOR ELECTRI CAL and Sect i on 26 00 00. 00 20 BASI C 
ELECTRI CAL MATERI ALS AND METHODS ar e not  i ncl uded i n 
t he pr oj ect  speci f i cat i on,  i nser t  appl i cabl e 
r equi r ement s t her e f r om and del et e t he f ol l owi ng 
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par agr aph.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Sect i on 26 05 00. 00 40 COMMON WORK RESULTS FOR ELECTRI CAL and Sect i on 
26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS appl i es t o wor k 
speci f i ed i n t hi s sect i on.

1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a RI D out si de of  t he Sect i on' s 
Ref er ence Ar t i c l e t o aut omat i cal l y pl ace t he 
r ef er ence i n t he Ref er ence Ar t i c l e.   Al so use t he 
Ref er ence Wi zar d' s Check Ref er ence f eat ur e t o updat e 
t he i ssue dat es.

Ref er ences not  used i n t he t ext  ar e aut omat i cal l y 
del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASSOCI ATI ON OF EDI SON I LLUMI NATI NG COMPANI ES ( AEI C)

AEI C CS8 ( 2013)  Speci f i cat i on f or  Ext r uded 
Di el ect r i c Shi el ded Power  Cabl es Rat ed 5 
Thr ough 46 kV

ASTM I NTERNATI ONAL ( ASTM)

ASTM B8 ( 2011;  R 2017)  St andar d Speci f i cat i on f or  
Concent r i c- Lay- St r anded Copper  Conduct or s,  
Har d,  Medi um- Har d,  or  Sof t

ASTM D746 ( 2014)  St andar d Test  Met hod f or  
Br i t t l eness Temper at ur e of  Pl ast i cs and 
El ast omer s by I mpact

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

I EEE 48 ( 2020)  Test  Pr ocedur es and Requi r ement s 
f or  Al t er nat i ng- Cur r ent  Cabl e Ter mi nat i ons 
Used on Shi el ded Cabl es Havi ng Lami nat ed 
I nsul at i on Rat ed 2. 5 kV t hr ough 765 kV or  
Ext r uded I nsul at i on Rat ed 2. 5 kV t hr ough 
500 kV
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I EEE 386 ( 2016)  Separ abl e I nsul at ed Connect or  
Syst ems f or  Power  Di st r i but i on Syst ems 
Rat ed 2. 5 kV t hr ough 35 kV

I EEE 400. 2 ( 2013)  Gui de f or  Fi el d Test i ng of  Shi el ded 
Power  Cabl e Syst ems Usi ng Ver y Low 
Fr equency ( VLF)

I EEE 404 ( 2012)  St andar d f or  Ext r uded and Lami nat ed 
Di el ect r i c Shi el ded Cabl e Joi nt s Rat ed 
2500 V t o 500, 000 V

I NSULATED CABLE ENGI NEERS ASSOCI ATI ON ( I CEA)

I CEA S- 94- 649 ( 2021)  Concent r i c Neut r al  Cabl es Rat ed 5 
Thr ough 46 KV

I NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS ( 2021)  St andar d f or  Accept ance Test i ng 
Speci f i cat i ons f or  El ect r i cal  Power  
Equi pment  and Syst ems

NETA MAI NT ( 2011)  St andar d f or  Mai nt enance Test i ng 
Speci f i cat i ons f or  El ect r i c Power  
Di st r i but i on Equi pment  and Syst ems

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C119. 1 ( 2016)  El ect r i c Connect or s -  Seal ed 
I nsul at ed Under gr ound Connect or  Syst ems 
Rat ed 600 Vol t s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023)  Nat i onal  El ect r i cal  Code

NFPA 70E ( 2024)  St andar d f or  El ect r i cal  Saf et y i n 
t he Wor kpl ace

1. 2   DEFI NI TI ONS

Medi um vol t age power  cabl es means al l  cabl es r at ed above 601 t o 35, 000 
vol t s.

1. 3   ADMI NI STRATI VE REQUI REMENTS

1. 3. 1   Pr e- I nst al l at i on Meet i ngs

No l at er  t han [ 30]  [ _____]  days of  Cont r act  Awar d,  t he Cont r act i ng Of f i cer  
wi l l  schedul e a pr e- i nst al l at i on meet i ng.   Submi t  t he f ol l owi ng f or  r evi ew 
and appr oval  pr i or  t o t he meet i ng:

a.   Pul l i ng Pl an i ncl udi ng cal cul at i ons of  pul l i ng t ensi on and si de wal l  
pr essur e ant i c i pat ed,  and t he maxi mum al l owabl e pul l i ng t ensi on f or  
each pul l .   Do not  per f or m any pul l  unt i l  Gover nment  r evi ews and 
appr oves t he pul l i ng pl an.

b.   Spl i cer / Ter mi nat or  Cer t i f i cat i ons
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c.   Li st  of  Spl i ces and Ter mi nat i ons t o be I nst al l ed by Spl i cer / Ter mi nat or

d.   Manuf act ur er ' s cat al og dat a f or  t he f ol l owi ng i t ems:

( 1)   Si ngl e Conduct or  5 kV Shi el ded Cabl e

( 2)   Si ngl e Conduct or  15 kV Shi el ded Cabl e

( 3)   Cabl e Suppor t s and Fi t t i ngs

( 4)   Cabl e Tags

( 5)   Fi r epr oof  Tape

( 6)   Spl i ce Ki t s ( i ncl udi ng spl i ce gr oundi ng and manuf act ur er ' s 
r ecommended i nst al l at i on t ool s)

( 7)   Ter mi nat i ons

e.   Cer t i f i cat es f or  t he f ol l owi ng showi ng t hat  t he cabl e manuf act ur er  has 
made f act or y- conduct ed t est s on each shi ppi ng l engt h ( r eel )  of  cabl e.   
I ncl ude cer t i f i ed copi es of  t est  dat a showi ng conf or mance wi t h t he 
r ef er enced st andar ds and appr oval  pr i or  t o del i ver y of  cabl e.

( 1)   Conduct or  Resi st ance

( 2)   Accel er at ed Wat er  Absor pt i on Test

( 3)   Wat er  I mmer si on Test

( 4)   I oni zat i on

( 5)   Hi gh- Vol t age

( 6)   Par t i al  Di schar ge Test

( 7)   Qual i f i cat i on Test  Repor t s

1. 4   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

A “ G”  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  t he 
submi t t al  r equi r es Gover nment  appr oval .   Some 
submi t t al s ar e al r eady mar ked wi t h a “ G” .   Onl y 
del et e an exi st i ng “ G”  i f  t he submi t t al  i t em i s not  
compl ex and can be r evi ewed t hr ough t he Cont r act or ’ s 
Qual i t y Cont r ol  syst em.   Onl y add a “ G”  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

An " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  t he 
submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
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Not ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Li st  of  Spl i ces and Ter mi nat i ons t o be I nst al l ed by 
Spl i cer / Ter mi nat or [ ;  G]

SD- 02 Shop Dr awi ngs

Pul l i ng Pl an[ ;  G]

SD- 03 Pr oduct  Dat a

Si ngl e Conduct or  5 kV Shi el ded Cabl e[ ;  G]

Si ngl e Conduct or  15 kV Shi el ded Cabl e[ ;  G]

Cabl e Suppor t s and Fi t t i ngs[ ;  G]

Cabl e Tags[ ;  G]

Fi r epr oof  Tape[ ;  G]

Spl i ce Ki t s[ ;  G]

Ter mi nat i ons[ ;  G]

SD- 06 Test  Repor t s

Fi el d Test i ng[ ;  G]

KSC Medi um Vol t age Cabl e Test  For m[ ;  G]

Qual i f i cat i on Test  Repor t s[ ;  G]

Radi ogr aphi c Test s[ ;  G]

SD- 07 Cer t i f i cat es

Fact or y- Conduct ed Test s on Each Shi ppi ng Lengt h ( Reel )  of  Cabl e[ ;  G
]

Spl i cer / Ter mi nat or  Cer t i f i cat i ons[ ;  G]

Conduct or  Resi st ance[ ;  G]

Accel er at ed Wat er  Absor pt i on Test [ ;  G]

Wat er  I mmer si on Test [ ;  G]
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I oni zat i on[ ;  G]

Hi gh- Vol t age[ ;  G]

Par t i al  Di schar ge Test [ ;  G]

Qual i f i cat i on Test  Repor t s[ ;  G]

SD- 08 Manuf act ur er ' s I nst r uct i ons

Si ngl e Conduct or  5 kV Shi el ded Cabl e[ ;  G]

Si ngl e Conduct or  15 kV Shi el ded Cabl e[ ;  G]

Ter mi nat i ons[ ;  G]

Spl i ce Ki t s[ ;  G]

SD- 11 Cl oseout  Submi t t al s

Li st  of  Spl i ces and Ter mi nat i ons t o be I nst al l ed by 
Spl i cer / Ter mi nat or [ ;  G]

1. 5   QUALI TY ASSURANCE

1. 5. 1   Qual i f i cat i ons`

Ver i f y per sonnel  per f or mi ng Medi um Vol t age ( MV)  spl i c i ng or  t er mi nat i ons 
have 5 year s mi ni mum exper i ence i n cabl e spl i c i ng and t er mi nat i ons of  t he 
t ype used i n t hi s pr oj ect .   I n addi t i on,  submi t  spl i cer / t er mi nat or  
cer t i f i cat i ons i ssued by t he cabl e spl i ce and t er mi nat i on manuf act ur er  who 
has exami ned and t est ed a t est  spl i ce or  t er mi nat i on of  each t ype r equi r ed 
by t hi s cont r act  f or  each cabl e spl i cer .   Ensur e t he cer t i f i cat i on 
i dent i f i es whi ch spl i ces and t er mi nat i ons i t  appl i es t o.   Requi r e each 
i ndi v i dual ,  cer t i f i ed or  not ,  wi t h t he r equi r ed 5 year s medi um vol t age 
spl i c i ng and t er mi nat i ng exper i ence,  who i s t o per f or m cabl e spl i c i ng or  
t er mi nat i ng,  t o per f or m a mi ni mum of  one spl i ce or  t er mi nat i on of  each 
t ype i n t he pr esence of  t he manuf act ur er ' s[  and Gover nment ' s 
r epr esent at i ve at  Kennedy Space Cent er ] .   Suppl y al l  mat er i al s and t ool s 
r equi r ed f or  t he demonst r at i on spl i ces and t er mi nat i ons.   Submi t  each 
spl i ce or  t er mi nat i on per f or med by i ndi v i dual s wi t hout  manuf act ur er ' s 
cer t i f i cat i on t o t he manuf act ur er  f or  t est i ng and subsequent  
cer t i f i cat i on.   Pr oof  of  cer t i f i cat i on wi l l  be ver i f i ed by t he [ NASA]  
[ _____]  Cont r act i ng Of f i cer ' s Techni cal  Repr esent at i ve pr i or  t o 
i nst al l at i on of  any spl i ces or  t er mi nat i ons.   Cer t i f i cat i on i s not  
r equi r ed f or  l oad br eak el bows and dead br eak connect or s.

Once a spl i ce or  t er mi nat i on has been st ar t ed by a spl i cer ,  ensur e t he 
same spl i cer  compl et es t hat  par t i cul ar  spl i ce,  and t hat  each t er mi nat i on 
and spl i ce i s st ar t ed and compl et ed i n one cont i nuous wor k per i od.

Mai nt ai n and submi t  a l i s t  of  spl i ces and t er mi nat i ons t o be i nst al l ed by 
spl i cer / t er mi nat or .   Ensur e t he l i s t  i ncl udes t he f ol l owi ng f or  each 
spl i ce or  t er mi nat i on compl et ed,  and i f  a spl i ce or  t er mi nat i on f ai l s 
af t er  ener gi z i ng,  t hen t he spl i cer / t er mi nat or  maki ng t he spl i ce i s 
r equi r ed t o be r ecer t i f i ed on t he t ype t hat  f ai l ed by t he manuf act ur er  
pr i or  t o maki ng any such f ut ur e spl i ces or  t er mi nat i ons at  KSC.
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a.   Name of  spl i cer / t er mi nat or .

b.   Dat e spl i ce or  t er mi nat i on was per f or med.

c.   Locat i on of  spl i ce or  t er mi nat i on.   For  t er mi nat i ons at  equi pment  
i ndi cat e equi pment  number  as r equi r ed t o compl et el y def i ne t he 
l ocat i on.

d.   Feeder  number .

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

1. 6. 1   Shi ppi ng

Shi p t he cabl e on r eel s i n such a manner  t hat  t he cabl e i s pr ot ect ed f r om 
mechani cal  i nj ur y.   Her met i cal l y seal  ever y cabl e end of  each l engt h usi ng 
heat - shr i nkabl e mol ded cabl e end caps t o excl ude moi st ur e and secur el y 
at t ached t o t he r eel .

Ensur e t he mi ni mum di amet er  of  t he r eel  dr um i s 14 t i mes t he over al l  
di amet er  of  t he cabl e.   For  r eel s l ess t han 1524 mi l l i met er s 60 i nches i n 
di amet er ,  pr ovi de ar bor  hol es s i zed f or  65 mi l l i met er s 2- 1/ 2 i nches 
spi ndl es;  f or  t hose gr eat er  t han 1524 mi l l i met er s 60 i nches i n di amet er ,  
pr ovi de ar bor  hol es s i zed f or  76 mi l l i met er s 3 i nch spi ndl es.   Ensur e r eel  
s i zes accommodat e r eel  l engt hs speci f i ed i n t he pur chase or der ,  and t hat  
each r eel  cont ai ns onl y one l engt h of  cabl e cut  t o or der .

Pr ovi de each r eel  wi t h an ar r ow and appr opr i at e wor di ng,  st enci l ed i n 
pl ai n v i ew on each si de,  i ndi cat i ng pr oper  r ot at i on of  r eel s.   Pl ai nl y 
mar k each r eel  on each si de,  and at t ach a t ag t o t he cabl e end i nsi de t he 
l aggi ng,  st at i ng t he f ol l owi ng i nf or mat i on:

a.   Pur chaser ' s or der  number

b.   Compl et e descr i pt i on of  cabl e i ncl udi ng manuf act ur er ,  cabl e s i ze,  
vol t age r at i ng,  per cent  i nsul at i on r at i ng,  i nsul at i ng mat er i al ,  
conduct or  s i ze( s) ,  year  of  manuf act ur e

c.   Act ual  shi ppi ng cabl e ( r eel )  l engt h

d.   Reel  number  ( e. g.  2 of  10)

e.   Gr oss wei ght  ( i . e.  wi t h r eel )  and net  wei ght  ( i . e.  cabl e onl y)

Shi p r eel s i n a ver t i cal  posi t i on,  suf f i c i ent l y bl ocked i n t he bed of  
shi ppi ng vehi c l e t o pr ecl ude movement .

PART 2   PRODUCTS

2. 1   CONDUCTORS

2. 1. 1   Mat er i al

Pr ovi de anneal ed copper  cor e ( phase)  conduct or  mat er i al  i n accor dance wi t h 
ASTM B8.

2. 1. 2   St r andi ng

Pr ovi de Cl ass B st r anded conduct or s.

SECTI ON 26 05 13. 00 98  Page 7



KSC

2. 2   CABLE I DENTI FI CATI ON

Pr ovi de cabl es wi t h pr i nt i ng on t he out er  j acket  showi ng t he cabl e t ype,  
name of  t he manuf act ur er ,  t he year  i n whi ch t he cabl e was manuf act ur ed,  
sequent i al  cabl e r eel  l engt h mar ki ngs and a uni que number  f or  
i dent i f i cat i on pur poses.   Cl osel y gr oup t he i nf or mat i on on t he t ape at  1. 8 
met er s 6 f oot  maxi mum i nt er val s t o per mi t  compl et e i dent i f i cat i on.

2. 3   15 KV CABLES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Due t o t he hi gh avai l abl e f aul t  cur r ent s on 
Kennedy Space Cent er ' s 5 kV and 15 kV syst ems,  
mi ni mum conduct or  and concent r i c neut r al  s i zes ar e 
r equi r ed.   For  most  ar eas of  KSC,  use at  l east  No.  
4/ 0 AWG wi t h f ul l  neut r al  or  350 kcmi l  wi t h 
1/ 3- neut r al .   Ar eas f ar  f r om suppl y subst at i ons can 
use smal l er  cabl e s i zes.   Speci f y 12. 7 cm 5- i nch 
mi ni mum condui t  s i ze.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 3. 1   Gener al ;  15 kV Cabl e

Pr ovi de si ngl e conduct or  15 kv shi el ded cabl e assembl i es consi st i ng of :

a.   Conduct or  cor e descr i bed above,  an ext r uded semi conduct or  shi el d over  
t he conduct or s

b.   5. 59 mi l l i met er  220 mi l s of  et hyl ene- pr opyl ene- r ubber  ( EPR)  i nsul at i on

c.   An ext r uded semi conduct or  i nsul at i on shi el d,  a concent r i c neut r al

d.   A pol yet hyl ene ( PE)  j acket .

Ensur e cabl e i s r at ed f or  mi ni mum 90 degr ees C 194 degr ees F cont i nuous 
conduct or  t emper at ur e and 130 degr ees C 266 degr ees F emer gency over l oad.

Pr ovi de si ngl e- conduct or ,  et hyl ene- pr opyl ene- i nsul at ed,  
pol yet hyl ene- j acket ed,  shi el ded cabl e conf or mi ng t o I CEA S- 94- 649 and 
AEI C CS8.

2. 3. 2   15 kV Cabl e Conduct or  Shi el di ng

Pr ovi de conduct or s wi t h a st r ess cont r ol  l ayer  consi st i ng of  ext r uded 
mat er i al  appl i ed bet ween t he conduct or  and t he i nsul at i on t o f or m a 
conduct or  shi el d ( st r and scr een) .   Ensur e  mat er i al  has pr oven l ong- t er m 
chemi cal  compat i bi l i t y  wi t h bot h t he conduct or  and over l y i ng i nsul at i on 
mat er i al s,  and t hat  t he st r ess cont r ol  l ayer  meet s t he el ect r i cal  and 
physi cal  r equi r ement s of  I CEA S- 94- 649.

2. 3. 3   I nsul at i on;  15 kV Cabl e

Pr ovi de ozone r esi st ant  i nsul at i on mat er i al ,  of  ext r uded t her moset t i ng 
et hyl ene- pr opyl ene based pol ymer ,  capabl e of  wi t hst andi ng t he cont i nuous 
and emer gency over l oad t emper at ur e r at i ngs of  t he conduct or .
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2. 3. 4   Non- met al l i c  I nsul at i on Shi el d;  15 kV Cabl e

Pr ovi de ext r uded i nsul at i on shi el d made of  an ext r uded t her moset  mat er i al  
compat i bl e wi t h t he i nsul at i on and j acket .   Ensur e i nsul at i on shi el d i s 
appl i ed di r ect l y over  and bonded t o t he i nsul at i on,  and compl i es wi t h 
AEI C CS8.

2. 3. 5   Concent r i c Neut r al  Shi el d;  15 kV Cabl e

Pr ovi de copper  wi r es hel i cal l y appl i ed over  t he i nsul at i on shi el d,  wher e 
t he mi ni mum t ot al  cr oss sect i onal  ar ea ( of  t he shi el d wi r es)  i s 1/ 3 of  t he 
cor e conduct or  f or  350 kcmi l  cabl e,  and f ul l  cor e conduct or  f or  4/ 0 
cabl e.   Mi ni mum si ze of  an i ndi v i dual  shi el d wi r e i s 1. 6 mi l l i met er  No.  14 
AWG.

2. 3. 6   Jacket ;  15 kV Cabl e

Pr ovi de pol yet hyl ene j acket ed cabl e ( PE)  ext r uded over  t he concent r i c 
neut r al  t o a mi ni mum t hi ckness of  2 mi l l i met er  80 mi l s.

2. 4   5 KV CABLES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Due t o t he hi gh avai l abl e f aul t  cur r ent s on 
Kennedy Space Cent er ' s 5 kV and 15 kV syst ems,  
mi ni mum conduct or  and concent r i c neut r al  s i zes ar e 
r equi r ed.   For  most  ar eas of  KSC,  use at  l east  No.  
4/ 0 AWG wi t h f ul l  neut r al  or  350 kcmi l  wi t h 
1/ 3- neut r al .   Ar eas f ar  f r om suppl y subst at i ons can 
use smal l er  cabl e s i zes.   Speci f y 12. 7 cm 5- i nch 
mi ni mum condui t  s i ze.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 4. 1   Gener al ;  5 kV Cabl es

Pr ovi de si ngl e conduct or  5 kv shi el ded cabl e assembl i es consi st i ng of :

a.   Conduct or  cor e descr i bed above,  an ext r uded semi conduct or  shi el d over  
t he conduct or s

b.   2. 92 mi l l i met er  115 mi l s of  et hyl ene- pr opyl ene- r ubber  ( EPR)  i nsul at i on

c.   An ext r uded semi conduct or  i nsul at i on shi el d,  a concent r i c neut r al

d.   A pol yet hyl ene ( PE)  j acket .

Ensur e t he cabl e i s r at ed f or  mi ni mum 90 degr ees C 194 degr ees F 
cont i nuous conduct or  t emper at ur e and 130 degr ees C 266 degr ees F emer gency 
over l oad.

Pr ovi de si ngl e- conduct or ,  et hyl ene- pr opyl ene- i nsul at ed,  
pol yet hyl ene- j acket ed,  shi el ded cabl e conf or mi ng t o I CEA S- 94- 649 and 
AEI C CS8.

2. 4. 2   5 kV Cabl e Conduct or  Shi el di ng

Pr ovi de conduct or s havi ng a st r ess cont r ol  l ayer  consi st i ng of  ext r uded 
mat er i al  appl i ed bet ween t he conduct or  and t he i nsul at i on t o f or m a 
conduct or  shi el d ( st r and scr een) .   Ensur e mat er i al  has pr oven l ong- t er m 
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chemi cal  compat i bi l i t y  wi t h bot h t he conduct or  and over l y i ng i nsul at i on 
mat er i al s,  and meet s al l  el ect r i cal  and physi cal  r equi r ement s of  
I CEA S- 94- 649.

2. 4. 3   I nsul at i on;  5 kV Cabl e

Pr ovi de i nsul at i on mat er i al  whi ch i s ozone r esi st ant ,  ext r uded 
t her moset t i ng et hyl ene- pr opyl ene based pol ymer ,  and capabl e of  
wi t hst andi ng  cont i nuous and emer gency over l oad t emper at ur e r at i ngs of  t he 
conduct or .

2. 4. 4   Non- met al l i c  I nsul at i on Shi el d;  5 kV Cabl e

Pr ovi de ext r uded i nsul at i on shi el d made of  an ext r uded t her moset  mat er i al  
compat i bl e wi t h t he i nsul at i on and j acket .   Ensur e i nsul at i on shi el d i s 
appl i ed di r ect l y over  and bonded t o t he i nsul at i on,  and compl i es wi t h 
AEI C CS8.

2. 4. 5   Concent r i c Neut r al  Shi el d;  5 kV Cabl e

Pr ovi de copper  wi r es hel i cal l y appl i ed over  t he i nsul at i on shi el d.   
Mi ni mum t ot al  cr oss sect i onal  ar ea of  t he shi el d wi r es i s 1/ 3 of  t he cor e 
conduct or  f or  350 kcmi l  cabl e,  and f ul l  cor e conduct or  f or  4/ 0 cabl e.   
Mi ni mum si ze of  an i ndi v i dual  shi el d wi r e i s 1. 6 mi l l i met er  No.  14 AWG.

2. 4. 6   Jacket ;  5 kV Cabl e

Pr ovi de pol yet hyl ene j acket  ( PE)  ext r uded over  t he concent r i c neut r al  t o a 
mi ni mum t hi ckness of  2 mi l l i met er  80 mi l s.

2. 5   I NSULATED MEDI UM VOLTAGE CONNECTORS

Pr ovi de connect or  wi t h a st eel  r ei nf or ced hook- st i ck eye,  gr oundi ng eye,  
t est  poi nt ,  and ar c- quenchi ng cont act  mat er i al  per  I EEE 386.   Ensur e 
connect i ons ar e compat i bl e wi t h equi pment  bushi ngs.   Pr ovi de connect or s as 
f ol l ows:

a.   200 Amper e l oadbr eak connect or  r at i ngs:   Vol t age:   15kV,  95kV BI L.   
Shor t  t i me r at i ng:   10, 000 amper es r ms,  symmet r i cal  f or  a t i me 
dur at i on of  0. 17 seconds.

b.   600 Amper e deadbr eak connect or  r at i ngs:   Vol t age:  15kV,  95kV BI L.   
Shor t  t i me r at i ng:   27, 000 amper e r ms,  symmet r i cal  f or  a t i me dur at i on 
of  4. 0 seconds.

c.   Pr ovi de connect or s wi t h a st eel  r ei nf or ced hook- st i ck eye,  gr oundi ng  
eye,  t est  poi nt ,  and ar c- quenchi ng cont act  mat er i al  per  I EEE 386.   
[ Pr ovi de hot  l i ne vol t age i ndi cat or s on al l  connect or s. ]

Ensur e connect i ons ar e compat i bl e wi t h equi pment  bushi ngs.

2. 6   SPLI CES

Pr ovi de spl i ce k i t s whi ch ar e t he pr oduct  of  a s i ngl e manuf act ur er ,  
meet i ng t he r equi r ement s i n t he par agr aph ent i t l ed,  " Spl i ces and 
Ter mi nat i ons, "  of  t hi s sect i on.

Pr ovi de spl i ces f or  15 kV EPR cabl e speci f i cal l y desi gned f or  NASA cabl e 
and gr oundi ng pr ovi s i ons whi ch i ncl ude but  ar e not  l i mi t ed t o t he 
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f ol l owi ng:  

a.   I nner  heat  shr i nk st r ess cont r ol  t ube wi t h ext er nal  end seal ant ,  
addi t i onal  heat  shr i nk t ube over  i nner  t ube and i nner  t ube end seal ant .

b.   Heat  shr i nk out er  wr apar ound sl eeve wi t h heat  sensi t i ve i ndi cat i ons on 
bot h t he t ube and r ai l / channel  ar ea t o i ndi cat e pr oper  t or ch heat i ng,  
st r ess r el i ef  mat er i al ,  mast i c,  seal ant ,  shi el di ng mesh,  and si l i cone 
gr ease.

2. 7   TERMI NATI ONS

Pr ovi de Cl ass 1 t er mi nat i ons per  I EEE 48.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e t he f ol l owi ng par agr aph wi t h 
Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON 
i f  Sect i on 33 71 02 i s used i n t hi s pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 8   CABLE SUPPORTS AND FI TTI NGS

[ Pr ovi de cabl e suppor t s,  r el at ed f i t t i ngs,  and accessor i es f or  use i n 
cor r osi ve under gr ound l ocat i ons,  such as manhol es,   wi t h a f act or y appl i ed 
coat i ng of  pol yvi nyl chl or i de of  at  l east  [ 0. 51]  [ _____]  mi l l i met er  [ 20]  
[ _____]  mi l s t hi ck.   Ensur e pol yvi nyl chl or i de ( PVC)  coat ed i t ems have a 
uni f or m t hi ckness and ar e f r ee of  bl i s t er s,  br eaks,  and hol i days.   Use PVC 
compound conf or mi ng t o ASTM D746.

] [ Ensur e cabl e r acks,  r ack ar ms,  cabl e t r ay suppor t s and r el at ed f i t t i ngs 
ar e UL l i s t ed [ st andar d]  [ heavy] - dut y nonmet al l i c  [ gl ass- r ei nf or ced nyl on]  
[ pol ycar bonat e] .

] 2. 9   CABLE TAGS I N MANHOLES AND AT TERMI NATI ONS

Pr ovi de t ags f or  each cabl e or  wi r e l ocat ed i n manhol es and at  each 
t er mi nat i on.   Pl ace t ags on al l  cabl es i ndi cat ed t o have t ags.

2. 9. 1   Pol yet hyl ene Cabl e Tags

Pr ovi de t ags of  pol yet hyl ene t hat  have an aver age t ensi l e st r engt h of  31 
MPa4500 pounds per  squar e i nch,  and ar e 0. 9 mi l l i met er  0. 035- i nch t hi ck,  
non- cor r osi ve non- conduct i ve.   Ensur e t ags ar e r esi st i ve t o aci ds,  
al kal i s,  or gani c sol vent s,  sal t  wat er ,  and ar e di st or t i on r esi st ant  t o 150 
degr ees C300 degr ees F.   Pr ovi de a one- pi ece nyl on,  sel f - l ocki ng t i e at  
each end of  t he cabl e t ag.   Ensur e t i es have a mi ni mum l oop t ensi l e 
st r engt h of  780 newt ons 175 pounds.   Pr ovi de cabl e t ags wi t h bl ock 
l et t er s,  number s,  and symbol s 25 mi l l i met er  1 i nch hi gh on a yel l ow 
backgr ound.   Ensur e l et t er s,  number s,  and symbol s do not  f al l  of f  or  
change posi t i ons r egar dl ess of  t he cabl e t ags or i ent at i on.

2. 10   FI REPROOF TAPE

Pr ovi de f i r epr oof  t ape appr oxi mat el y 0. 8 mi l l i met er  30 mi l s t hi ck by 76 
mi l l i met er s 3 i nches wi de,  consi st i ng of  a f l exi bl e,  unsuppor t ed el ast omer  
t hat  expands i n f i r e t o pr ovi de a t hi ck char  bui l dup bet ween t he f l ame and 
t he cabl e.   Ensur e t he t ape does not  gi ve of f  a smoke when subj ect ed t o 
f l ames or  suppor t  combust i on.   Al so,  ensur e t ape does not  det er i or at e when 
subj ect ed t o oi l ,  wat er ,  gases,  sal t  wat er ,  sewage and f ungus.
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2. 11   FACTORY TESTI NG

Submi t  cer t i f i ed evi dence t hat  t he cabl e manuf act ur er  has made 
f act or y- conduct ed t est s on each shi ppi ng l engt h ( r eel )  of  cabl e.   Submi t  
cer t i f i ed copi es of  t est  dat a i n accor dance wi t h appl i cabl e pr ovi s i ons of  
t he r ef er enced st andar d.   I ncl ude i n t est s on each l engt h of  cabl e,  
conduct or  r esi st ance;  i oni zat i on;  hi gh vol t age;  par t i al  di schar ge t est . [   
Cont r act i ng Of f i cer  or  desi gnee has t he opt i on of  wi t nessi ng r equi r ed 
f act or y t est i ng at  no addi t i onal  cost .   Pr ovi de a schedul e of  
manuf act ur i ng and t est i ng i n advance t o per mi t  such wi t nessi ng,  i f  
r equest ed. ]

Submi t  cer t i f i ed qual i f i cat i on t est  r epor t s i n accor dance wi t h AEI C CS8 
made i n accor dance wi t h t he appl i cabl e r ef er enced st andar ds.   Ensur e 
cer t i f i ed copi es of  t est  dat a show conf or mance t o t he r equi r ement s of  
r ef er enced st andar ds and submi t  f or  appr oval  pr i or  t o shi pment  of  t he 
cabl e.

Pr i or  t o manuf act ur i ng,  pr ovi de dat a r egar di ng degr adat i on of  pr oposed 
i nsul at i ng mat er i al  and cabl e per f or mance due t o wat er  i mmer si on t est  as 
speci f i ed i n t hi s speci f i cat i on t o t he Cont r act i ng Of f i cer  or  desi gnee.   
I ndi cat e i n i nf or mat i on AC br eakdown st r ess i n kV/ mm or  V/ mi l  ver sus 
i mmer si on t i me.   Ensur e a compl et e descr i pt i on and condi t i on under  whi ch 
cabl e was t est ed accompani es t he t est  i nf or mat i on.   Submi t  an accel er at ed 
wat er  absor pt i on t est .

PART 3   EXECUTI ON

3. 1   DEMOLI TI ON OR CABLE CUTTI NG

Not i f y t he Cont r act i ng Of f i cer  14 wor ki ng days pr i or  t o an out age f or  
demol i t i on or  cabl e cut t i ng of  medi um vol t age el ect r i cal  syst em.

The Gover nment  has est abl i shed a mandat or y i nspect i on poi nt  pr i or  t o 
Cont r act or  per f or mi ng any medi um vol t age cabl e cut s or  demol i t i on.   Not i f y 
t he Cont r act i ng Of f i cer  48 hour s i n advance of  t hi s mandat or y i nspect i on 
poi nt .

As par t  of  t he mandat or y i nspect i on poi nt ,  posi t i vel y i dent i f y and l abel  
t he medi um vol t age cabl e t o be wor ked ut i l i z i ng an el ect r oni c cabl e 
i dent i f i er .   Ensur e t he pr ocess of  i dent i f y i ng and l abel i ng t he cabl e t o 
be wor ked i s wi t nessed by t he Gover nment .   Cabl e cut t i ng and demol i t i on of  
any medi um vol t age cabl e can occur  onl y af t er  appr oval  by t he Cont r act i ng 
Of f i cer .

3. 2   I NSTALLATI ON

I nst al l  medi um- vol t age cabl es i n accor dance wi t h NFPA 70,  and NFPA 70E.

[ Ref er  t o cont r act  pr ovi s i ons f or  saf et y submi t t al s and r equi r ement s 
associ at ed wi t h wor ki ng i n t he v i c i ni t y of  ener gi zed cabl es and 
equi pment .   The use of  ar c- f l ash and shock pr event i on equi pment  and 
per sonal  pr ot ect i ve equi pment  i s mandat or y.

] Not i f y t he Cont r act i ng Of f i cer  14 wor ki ng days pr i or  t o an out age t hat  
r equi r es t est i ng f or  phasi ng and phase r ot at i on of  15 KV medi um vol t age 
el ect r i cal  syst ems.   The [ I nst i t ut i onal  Ser vi ces Cont r act or ( I SC) ] [ _____]  
wi l l  i dent i f y and t ag t he phasi ng of  equi pment  and pr ovi de t o t he 
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Cont r act or ,  i n wr i t i ng,  t he r esul t s of  phasi ng and phase r ot at i on t est s.   
The Cont r act or  i s r esponsi bl e f or  mai nt ai ni ng t he phasi ng and phase 
r ot at i on t est s,  and i s r esponsi bl e f or  mai nt ai ni ng t he phasi ng,  and 
mat chi ng t he exi st i ng phase r ot at i on and phasi ng when i nst al l i ng 
conduct or s i n exi st i ng el ect r i cal  syst ems.

I nst al l  t he cabl es i n t he f ol l owi ng l ocat i ons:

Ext er i or :

a.   I n under gr ound duct  banks

b.   I n condui t  above and bel ow gr ade

c.   I n manhol es

d.   And by di r ect  bur i al

I nsi de Bui l di ngs:

a.   By open wi r e met hod

b.   On i nsul at or  hooks

c.   On r acks

d.   I n wal l  and cei l i ng mount ed cabl e t r ays

I nst al l ed cabl e or  conduct or s of  a pr i mar y di st r i but i on syst em wi l l  be 
r ej ect ed by t he Gover nment  when pl aced:

a.   Openl y i n cabl e t r ays or  openl y r acked al ong i nt er i or  wal l s

b.   I n t he same r aceway or  condui t  wi t h AC/ DC cont r ol  c i r cui t s or  AC power  
c i r cui t s oper at i ng at  l ess t han 600 vol t s

c.   I n a manner  al l owi ng t he cabl e t o suppor t  i t s  own wei ght

3. 2. 1   Pr ot ect i on Dur i ng Spl i c i ng Oper at i ons

Pr ovi de bl ower s t o f or ce f r esh ai r  i nt o manhol es or  conf i ned ar eas wher e 
f r ee movement  or  c i r cul at i on of  ai r  i s  obst r uct ed.   Ensur e wat er pr oof  
pr ot ect i ve cover i ngs ar e avai l abl e on t he wor k s i t e t o pr ovi de pr ot ect i on 
agai nst  moi st ur e whi l e a spl i ce i s bei ng made.   Use pumps t o keep manhol es 
dr y dur i ng spl i c i ng oper at i ons.   Under  no condi t i ons,  make a spl i ce or  
t er mi nat i on wi t h t he i nt er i or  of  a cabl e exposed t o moi st ur e.   
Moi st ur e- t est  conduct or  i nsul at i on paper  bef or e t he spl i ce i s made.   Use a 
manhol e r i ng at  l east  [ 150]  [ _____]  mi l l i met er  [ 6]  [ _____] - i nches above 
gr ound ar ound t he manhol e ent r ance t o keep sur f ace wat er  f r om ent er i ng t he 
manhol e.   Pl ug unused duct s and st op wat er  seepage t hr ough duct s i n use 
bef or e t he spl i ce i s st ar t ed.

3. 2. 2   Duct  Cl eani ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he t i t l e and t he f ol l owi ng par agr aph 
i f  t he i nst al l at i on of  power  cabl es i s i n duct s and 
manhol es pr ovi ded under  t hi s pr oj ect .   Pr ovi s i ons 
f or  c l eani ng new duct  ar e adequat el y cover ed i n 

SECTI ON 26 05 13. 00 98  Page 13



KSC

Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Thor oughl y c l ean duct s bef or e i nst al l at i on of  power  cabl es.   Pul l  a 
st andar d f l exi bl e mandr el  t hr ough each duct  t o l oosen par t i c l es of  ear t h,  
sand,  or  f or ei gn mat er i al  i n t he l i ne.

3. 2. 2. 1   PVC Duct

Ensur e mandr el  l engt h i s not  l ess t han 300 mi l l i met er s 12 i nches l ong and 
has a di amet er  13 mi l l i met er s 1/ 2 i n l ess t han t he i nsi de di amet er  of  t he 
duct .   Pul l  a st i f f  br i st l ed br ush t hr ough each duct  t o r emove t he 
l oosened par t i c l es.   Ensur e br ush di amet er  i s t he same or  s l i ght l y l ar ger  
t han t he di amet er  of  t he duct .

3. 2. 2. 2   Exi st i ng Fi ber  ( Or angebur g)  Duct

Push r od t hr ough duct .   Pul l  a ser i es of  f our  50 mi l l i met er s 2 i nch wi r e 
br ushes back and f or t h t hr ough t he duct .   Pr ogr essi vel y i ncr ease t he si ze 
of  t he f our  wi r e br ushes unt i l  f our  100 mi l l i met er s 4 i nch wi r e br ushes 
can be pul l ed back and f or t h,  and al l  of  t he debr i s has been r emoved.   
Next  pul l  a f l exi bl e mandr el  wi t h t wo 100 mi l l i met er s 4 i nch heavy dut y 
wi r e br ushes on each si de t hr ough t he duct .   Ensur e  mandr el  i s  not  l ess 
t han 300 mi l l i met er s 12 i nches l ong,  and has a di amet er  t hat  i s  13 
mi l l i met er s 1/ 2 i ncht o 25 mi l l i met er s 1 i nch l ess t han t he i nsi de di amet er  
of  t he duct .   Next ,  pul l  a 1. 5 met er s 5 f oot  sect i on of  sampl e cabl e,  
equi val ent  t o what  i s bei ng used.   Make t he f i nal  cabl e pul l  on t he same 
day t he sampl e cabl e was pul l ed.

3. 2. 3   Pul l i ng Cabl es i n Duct s and Manhol es

3. 2. 3. 1   Pul l i ng Pr ocedur es

Pul l  medi um- vol t age cabl es i nt o duct s wi t h equi pment  desi gned f or  t hi s 
pur pose,  i ncl udi ng power - dr i ven wi nch,  j amb ski d,  cabl e- f eedi ng f l exi bl e 
t ube gui de,  l ong r adi us quadr ant  bl ock cabl e pul l i ng sheaves,  pul l i ng 
eyes,  and l ubr i cant s.   Empl oy a suf f i c i ent  number  of  t r ai ned per sonnel  and 
equi pment  wi t h t wo- way r adi o communi cat i on capabi l i t y  t o ensur e t he 
car ef ul  and pr oper  i nst al l at i on of  t he cabl e.

Set  up cabl e r eel  at  t he s i de of  t he manhol e or  t unnel  hat ch openi ng and 
above t he duct  or  hat ch l evel ,  al l owi ng t he cabl e t o ent er  t hr ough t he 
openi ng wi t hout  r ever se bendi ng.   I nst al l  a f l exi bl e t ube gui de t hr ough 
t he openi ng i n a manner  t hat  pr event s t he cabl e f r om r ubbi ng on t he edges 
of  any st r uct ur al  member  ( manhol e f r ame,  chi mney,  duct ,  et c. ) .

Use t wo l ong- r adi us 760 mi l l i met er  30 i nches mi ni mum quadr ant  bl ock cabl e 
pul l i ng sheaves and necessar y j amb ski d suppor t  at  t he pul l i ng end t o 
ensur e t hat  s i dewal l  pr essur es dur i ng pul l i ng i s not  excessi ve.   Use a 
dynamomet er  i n t he pul l i ng l i ne t o ensur e t hat  t he pul l i ng f or ce i s not  
exceeded.   Ensur e t he pul l i ng f or ce does not  exceed t he smal l er  of :   
al l owabl e t ensi on on pul l i ng devi ce,  al l owabl e t ensi on on cabl e,  or  t he 
t ensi on whi ch pr oduces t he al l owabl e s i dewal l  pr essur e.   The al l owabl e 
t ensi on on t he pul l i ng devi ce i s 28, 900 newt ons 6500 pounds f or  pul l i ng 
eyes [ and 4400 newt ons 1000 pounds f or  pul l i ng gr i p ( wher e al l owed) ] .   Do 
not  exceed t he al l owabl e t ensi on on cabl e,  usi ng t he al l owabl e t ensi on 
val ue comput ed f r om t he f ol l owi ng equat i on:

TM =0. 036 X N X CM
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Wher e:   TM = maxi mum al l owabl e pul l i ng t ensi on i n newt ons pounds

N = number  of  conduct or s i n t he cabl e

CM = cr oss- sect i onal  ar ea of  each conduct or  i n squar e mi l l i met er  
c i r cul ar  mi l s

3. 2. 3. 2   Al l owabl e Si dewal l  Pr essur e

The al l owabl e s i dewal l  pr essur e i s t he smal l er  of  7300 newt ons per  met er  
500 pounds per  f oot  of  bend r adi us or  t he cabl e manuf act ur er ' s r ecommended 
maxi mum val ue.   Show i n t he pul l i ng pl an submi t t al  t he cal cul at i ons f or  
al l owabl e t ensi on and si dewal l  pr essur e as wel l  as t he ant i c i pat ed t ensi on 
and si dewal l  pr essur e f or  each pul l  i n t he pr oj ect .

Unr eel  cabl e f r om t he t op of  t he r eel ,  car ef ul l y cont r ol l i ng payout .   
At t ach cabl e t o be pul l ed t hr ough a swi vel  t o t he mai n pul l i ng wi r e by 
means of  a [ pul l i ng eye i nst al l ed by t he f act or y or  appr oved cabl e 
spl i cer ]  [ sui t abl e cabl e gr i p per mi t t ed onl y on cabl es l ess t han 60 met er  
200 f eet  l ong and l ess t han 50 mi l l i met er  2 i nches i n di amet er ] .

At t ach pul l i ng eyes t o t he cabl e conduct or s of  t he 3- 1/ C ci r cui t  t o 
pr event  damage t o t he cabl e st r uct ur e.   Pul l  t he ent i r e 3- 1/ C ci r cui t  
s i mul t aneousl y.

3. 2. 3. 3   Mi ni mum Bendi ng Radi us

Mi ni mum bendi ng r adi us dur i ng cabl e pul l i ng oper at i ons i s 760 mi l l i met er  
30 i nches.   For  per manent  cabl e bendi ng/ r acki ng t he mi ni mum bendi ng r adi us 
i s 12 t i mes cabl e di amet er .

3. 2. 3. 4   Coat i ng of  Cabl es

Li ber al l y coat  cabl es wi t h a sui t abl e cabl e- pul l i ng l ubr i cant  as i t  ent er s 
t he t ube gui de or  duct .   Do not  use gr easer  and oi l  l ubr i cant s.   Cover  
nonmet al l i c  sheat hed cabl es wi t h wi r e- pul l i ng compounds,  when r equi r ed,  
whi ch have no del et er i ous ef f ect s on t he cabl e.   Use r ol l er s,  sheaves or  
t ube gui des,  ar ound whi ch t he cabl e i s pul l ed,  conf or mi ng t o t he 760 
mi l l i met er  30 i nches mi ni mum bendi ng r adi us of  t he cabl e dur i ng t he 
pul l i ng oper at i ons.

3. 2. 3. 5   Pul l i ng Speed

Pul l  cabl es i nt o duct s at  a speed not  t o exceed [ 15]  [ _____]  met er s per  
mi nut e 50 f eet  per  mi nut e and not  i n excess of  maxi mum per mi ssi bl e pul l i ng 
t ensi on speci f i ed by t he cabl e manuf act ur er .   Cabl e pul l i ng usi ng a 
vehi c l e i s not  be per mi t t ed.   St op pul l i ng oper at i ons i mmedi at el y wi t h any 
i ndi cat i on of  bi ndi ng or  obst r uct i on and do not  r esume unt i l  such 
di f f i cul t y i s cor r ect ed.   Pr ovi de suf f i c i ent  s l ack f or  f r ee movement  of  
cabl e due t o expansi on or  cont r act i on.

3. 2. 3. 6   Cabl e Spl i ce Suppor t  And Seal i ng

Fi r ml y suppor t  cabl e spl i ces made up i n manhol es on cabl e r acks as 
i ndi cat ed.   Do not  pul l  cabl e spl i ces i n duct s.   Over l ap cabl e ends at  t he 
ends of  a sect i on t o pr ovi de suf f i c i ent  undamaged cabl e f or  spl i c i ng.   
Over l ap cabl es t o be spl i ced i n manhol es t o t he cent er l i ne of  t he pr oposed 
j oi nt  by not  l ess t han [ 600]  [ _____]  mi l l i met er s 2 f eet .
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I mmedi at el y seal  cut  ends of  cabl es cut  i n t he f i el d t o pr event  ent r ance 
of  moi st ur e wi t h heat - shr i nkabl e mol ded cabl e end caps.

3. 2. 4   Spl i ces and Ter mi nat i ons

Fi el d f abr i cat e t er mi nat i ons f r om t er mi nat i on k i t s suppl i ed by,  and i n 
accor dance wi t h,  t he t er mi nat i on manuf act ur er ' s r ecommendat i ons f or  t he 
t ype,  s i ze,  and el ect r i cal  char act er i st i cs of  t he cabl e speci f i ed.

Make spl i ces i n manhol es or  di r ect  bur i ed cabl e as shown on t he dr awi ngs.   
Make cabl e t er mi nat i ons at  equi pment  speci f i cal l y i ndi cat ed.   Expedi t e 
spl i c i ng and t er mi nat i ng of  cabl es t o mi ni mi ze exposur e and cabl e 
det er i or at i on.

Fi el d f abr i cat e cabl e spl i ces f r om pr e- mol ded or  heat - shr i nkabl e spl i c i ng 
k i t s suppl i ed by,  and i n accor dance wi t h,  t he cabl e manuf act ur er ' s 
r ecommendat i ons f or  t he t ype,  s i ze,  and el ect r i cal  char act er i st i cs of  t he 
cabl e speci f i ed.   Locat e cabl e spl i ces i n manhol es mi dway bet ween cabl e 
r acks on wal l s of  manhol es and suppor t ed wi t h cabl e ar ms at  appr oxi mat el y 
t he same el evat i on as t he encl osi ng duct .

Use onl y equi pment  and mat er i al s r ecommended by t he spl i ce manuf act ur er  
i ncl udi ng cal i br at ed cut t i ng equi pment  t o ensur e consi st ent  cut  dept hs 
when pr epar i ng cabl e ends f or  t he appl i cat i on of  t he spl i ce k i t .   Connect  
t he cabl e concent r i c neut r al / shi el d wi r es acr oss one si de of  t he spl i ce by 
spl i t  bundl i ng t he spl i ce neut r al  wi r i ng and connect i ng each bundl e set  t o 
a cont i nuous No.  4 AWG sol i d bar e copper  conduct or  v i a t wo compr essi on 
conduct or s.   Ensur e t he No.  4 AWG conduct or  ext r udes f r om t he cabl e spl i ce 
j acket  and connect s t o t he manhol es gr oundi ng syst em.   Make al l  
connect i ons wi t hi n t he spl i ce ut i l i z i ng l ong bar r el - t ype compr essi on 
connect or s and appr opr i at e compr essi on t ool s wi t h pr oper  s i ze di es t o 
ensur e a sat i sf act or y mechani cal  and el ect r i cal  j oi nt .   Ensur e bar e 
connect i ons of  concent r i c neut r al / shi el d wi r es ar e ei t her  cont ai ned wi t hi n 
t he spl i ce k i t  or  seal ed vi a an addi t i onal  out er  cover i ng, consi st i ng of  a 
heavy wal l ,  heat - shr i nkabl e t ubi ng cont ai ni ng adhesi ve mat er i al  ( mast i c)  
t hat  mel t s as heat  i s appl i ed and t he out er  t ubi ng shr i nks t o f or m a 
moi st ur e pr oof  envi r onment al  seal .   Pr ovi de out er  t ubi ng conf or mi ng t o 
ANSI  C119. 1.   Ensur e  spl i ce meet s t he r equi r ement s of  I EEE 404 f or  a 15 
kV r at i ng and i s r at ed by t he manuf act ur er  f or  use on 15 kV cl ass f eeder  
cabl e syst ems.   Take ext r a pr ecaut i ons t o seal  ar ound t he exi t  ar ea of  t he 
bar e copper  j umper s wi t h an addi t i onal  mast i c per  t he spl i ce 
manuf act ur er ' s r ecommendat i ons.

Ter mi nat e cabl es i n appr oved cabl e t er mi nat i ons,  r at ed Cl ass 1 per  I EEE 48.   
Dr y t er mi nat i ons wi t h medi um vol t age pennant s,  pr ef or med,  and hand wr apped 
st r ess cones can be used f or  t er mi nat i ng cabl es.   Pr ovi de t er mi nat i ons 
wi t h adequat e means f or  maki ng ext er nal  connect i ons t o t he cabl e 
conduct or s of  s i ngl e- conduct or  cabl es ( phase and concent r i c neut r al ) ,  
pr ot ect i ng t he cabl e i nsul at i on agai nst  moi st ur e,  oi l ,  or  ot her  
cont ami nant s.   Take ext r a pr ecaut i ons i n physi cal l y pr ot ect i ng and 
suppor t i ng cabl es,  and mai nt ai ni ng t he i nsul at i on l evel  of  t he cabl e.

I ncl ude i n i nst al l at i on bui l t - up or  pr ef abr i cat ed heat  or  col d shr i nk 
st r ess- r el i ef  cones at  t he t er mi nal s of  al l  shi el ded cabl es and at  t he 
t er mi nal s of  s i ngl e- conduct or  l ead- cover ed cabl es r at ed 15 kV and above.

I nst al l  cabl e spl i ces on cabl e r acks or  by ot her  appr oved met hods whi ch 
mi ni mi zes physi cal  st r ess on t he spl i ce connect i ons.   Suppor t  spl i ces at  
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appr oxi mat el y t he same el evat i on as t he i nst al l ed cabl e,  except  wher e 
space l i mi t at i ons or  exi st i ng cabl e l engt h l i mi t at i ons make t hi s met hod 
i mpr act i cal  or  i mpossi bl e.

Suppor t  al l  uni ver sal  demount abl e spl i ces i n such manner  so as t o mi ni mi ze 
physi cal  st r ess on t he spl i ce connect i ons.   Suppor t  each cabl e end 
t er mi nat i on usi ng a pai r  of  saddl e t ype suppor t s under  t he cabl e end 
t er mi nat i on and/ or  cabl e wi t h a mi ni mum [ 300]  [ _____]  mi l l i met er  12 i nches 
and a maxi mum [ 750]  [ _____]  mi l l i met er  30 i nches separ at i on bet ween t he 
suppor t s.   Secur e cabl e end t er mi nat i on and cabl e t o t he suppor t s i n such 
a manner  as t o pr event  movement  of  t er mi nat i on or  cabl e at  t he suppor t .   
I nst al l  saddl e t ype suppor t s on gal vani zed st eel  f r ami ng channel  anchor ed 
t o t he wal l  or  secur el y f ast ened t o t he cabl e t r ay or  i nst al l ed by ot her  
appr oved met hods.

3. 2. 5   Fi r epr oof i ng

Pr ovi de f i r epr oof i ng ( Ar c Pr oof i ng)  f or  i ndi v i dual  cabl e conduct or  i n 
manhol es,  handhol es and vaul t s whi ch car r y cur r ent  at  2200 vol t s or  mor e.

Ti ght l y wr ap st r i ps of  f i r epr oof i ng t ape ar ound each cabl e spi r al l y i n 
hal f - l apped wr appi ng.   Ext end t he t ape 25 mi l l i met er  1 i nch i nt o t he 
duct s.   To pr event  unr avel i ng,  r andom wr ap t he f i r epr oof i ng t ape t he 
ent i r e l engt h of  t he f i r epr oof i ng wi t h pr essur e- sensi t i ve gl ass c l ot h t ape.

3. 2. 6   Cabl e Tag I nst al l at i on

I nst al l  cabl e t ags i n each manhol e and at  each t er mi nat i on as speci f i ed.   
I nst al l  cabl e t ags over  t he f i r epr oof i ng and posi t i on t he t ags so t hat  
t hey ar e c l ear l y v i s i bl e wi t hout  di st ur bi ng any cabl i ng or  wi r i ng i n t he 
manhol es and equi pment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al t hough NETA ATS,  NETA MAI NT and r ef er enced 
st andar ds i ndi cat e hi gher  DC Hi gh Pot ent i al  t est  
vol t ages,  KSC has el ect ed t o use t he val ues shown 
bel ow.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 3   FI ELD TESTI NG

Af t er  t he i nst al l at i on of  power  cabl es has been compl et ed,  i ncl udi ng 
spl i ces,  j oi nt s,  and t er mi nat i ons,  and bef or e t he cabl e i s ener gi zed,  
subj ect  each medi um vol t age cabl e t o f i el d t est i ng i n accor dance wi t h t he 
f ol l owi ng r equi r ement s:

a.   Pr ovi de t est  equi pment ,  l abor ,  and t r ai ned t echni cal  per sonnel  as 
necessar y t o per f or m t he el ect r i cal  accept ance t est s.

b.   Obt ai n a KSC medi um vol t age cabl e t est  f or m f r om t he Cont r act i ng 
Of f i cer  pr i or  t o commenci ng Fi el d Test i ng.   Recor d al l  t est s on f or ms 
pr ovi ded,  and submi t  compl et ed f or ms t o t he Cont r act i ng Of f i cer .

c.   Make ar r angement s t o have t est s wi t nessed and appr oved by t he 
Cont r act i ng Of f i cer .

d.   I sol at e each power - cabl e i nst al l at i on compl et el y f r om ext r aneous 
el ect r i cal  connect i ons at  cabl e spl i ces/ t er mi nat i ons and j oi nt s.   
Obser ve al l  saf et y pr ecaut i ons.
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e.   Ensur e each power  cabl e i s f i r st  gi ven an i nsul at i on r esi st ance t est  
usi ng a meg- ohmmet er  wi t h a vol t age out put  of  at  l east  2, 500- vol t s.   
Appl y t est  f or  a l ong enough t i me t o f ul l y  char ge t he cabl e ( no l ess 
t han one mi nut e) .   Recor d r eadi ngs as i ndi cat ed on f or ms pr ovi ded.   
The mi ni mum r eadi ng i s 5000 megohms at  an ambi ent  t emper at ur e of  20 
degr ees C 68 degr ees F.   Cor r ect  r eadi ngs t aken at  ot her  t han 20 
degr ees C 68 degr ees F ambi ent  t emper at ur es accor di ngl y.

f .   Conf or m t est i ng t o NETA ATS,  and NETA MAI NT.

Upon successf ul  compl et i on of  t he i nsul at i on r esi st ance t est ,  subj ect  t he 
cabl e t o a Ver y Low Fr equency ( VLF)  AC hi gh pot ent i al  t est .   Adher e 
gener al  VLF t est i ng measur es,  par amet er s,  consi der at i ons,  and r esul t s t o 
t he f ol l owi ng:

a.   Ensur e t est  vol t age dur at i on i s cont i nuous dut y f or  30 mi nut es 
( non- i nt er r upt ed)

b.   Pr ovi de t he t est  equi pment  t o t est  t he cabl e capaci t y i n mi cr of ar ads 
and r ecor d on t he KSC Medi um Vol t age AC Hi - pot  t est  f or m ( VLF) .

c.   Pr ovi de t he t est  equi pment  t o gener at e t he t est  vol t ages r equi r ed f or  
t he 30 mi nut e t est  dur at i on and adher e t o t he f ol l owi ng t abl e:

VLF Test  Vol t age f or  Si nusoi dal  Wavef or m

Cabl e Rat i ng
phase t o phase

Accept ance
( phase t o gr ound t est  
val ues)

Accept ance 
( phase t o gr ound t est  val ues)

( New cabl e) ( Exi st i ng cabl e spl i ced t o 
new cabl e)

( r ms vol t age,  KV) ( peak vol t age,  KV) ( peak vol t age,  KV)

[ 5] [ 14] [ 10]

[ 15] [ 28] [ 22;  ( EPR TO EPR) ]

[ 15] [ 15] [ 15;  ( EPR TO NON- EPR) ]

d.   Ensur e t he s i nusoi dal  t est  f r equency i s 0. 1 Her t z.

e.   Do not  per f or m t est  on cabl e at t ached t o equi pment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude,  but  do not  l i mi t  Accept ance t est  
val ues t o peak vol t age,  f r equency,  and dur at i on,  
wi t h r espect  t o t he cabl e r at i ng,  and cl ear l y 
i dent i f y each on t he t est  submi t t al ,  wi t h pass/ f ai l  
r esul t s i dent i f i ed per  cabl e i nst al l at i on ( r ef er  t o 
I EEE 400. 2) .   Not i f y Cont r act i ng Of f i cer  or  
Cont r act i ng Of f i cer ' s Techni cal  Repr esent at i ve 48 
hour s pr i or  t o t est  st ar t .   Al l  t est i ng wi l l  be 
wi t nessed by t he Gover nment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Ensur e Spl i ces/ t er mi nat i ons ar e c l ean,  dr y,  and t est ed per  I EEE 48 and 
I EEE 400. 2.

Per f or m and submi t  r adi ogr aphi c t est s on al l  spl i ces/ t er mi nat i ons at  t he 
di scr et i on of  t he Cont r act i ng Of f i cer  t o det er mi ne i f  voi ds exi st .   Rewor k 
unaccept abl e cabl e,  spl i ces or  t er mi nat i ons at  no addi t i onal  expense t o 
t he Gover nment .

        - -  End of  Sect i on - -
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