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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s 600 V and 15 
kV docksi de power  connect i on st at i ons f or  use i n 480 
V,  4160 V,  and 13. 8 kV shi p ser vi ce and 480 V 
i ndust r i al  ser vi ce el ect r i cal  di s t r i but i on syst ems 
meet i ng t he r equi r ement s of  UFC 4- 150- 02,  " DOCKSI DE 
UTI LI TI ES FOR SHI P SERVI CE" .   Thi s speci f i cat i on 
sect i on shal l  be r ef er enced i n Sect i on 26 11 16 
SECONDARY UNI T SUBSTATI ONS and Sect i on 26 11 13. 00 20
 PRI MARY UNI T SUBSTATI ON when t he power  connect i on 
st at i ons ar e t o be i ncl uded as an auxi l i ar y 
compar t ment  of  t he swi t chgear  associ at ed wi t h a 
secondar y or  pr i mar y uni t  subst at i on bei ng pr ovi ded 
f or  el ect r i cal  shi p ser vi ce.

Use t he f ol l owi ng r el at ed gui de speci f i cat i on f or  
associ at ed power  di st r i but i on equi pment :

- - Sect i on 26 08 00 APPARATUS I NSPECTI ON AND TESTI NG
- - Sect i on 26 12 19. 10 THREE- PHASE PAD- MOUNTED 
TRANSFORMERS
- - Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION
- - Sect i on 26 11 16 SECONDARY UNI T SUBSTATI ONS
- - Sect i on 26 11 13. 00 20 PRI MARY UNI T SUBSTATI ON
- - Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM

Bef or e pr epar i ng pl ans and speci f i cat i ons f or  a 
speci f i c  pr oj ect ,  consul t  Uni f i ed Faci l i t i es 
Cr i t er i a UFC 4- 150- 02,  " DOCKSI DE UTI LI TI ES FOR SHI P 
SERVI CE"  demand and ser vi ce r equi r ement s.

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 em( 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 
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r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

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

**************************************************************************
NOTE:   Thi s sect i on cont ai ns t he f ol l owi ng ACAD 
f i l es ( Gr aphi cs)  whi ch ar e avai l abl e i n met r i c ( SI )  
and U. S.  Cust omar y ( I P)  syst em di mensi ons.   Use 
f i l es t o devel op pr oj ect  speci f i c  dr awi ngs.   Fi l es 
may be modi f i ed as necessar y.   

Fi l e Name TITLE

26 05 33- Layout  1 ( SI 600 V Shi p Ser vi ce Power  
Connect i on St at i on

26 05 33- Layout  1 ( I P) 600 V Shi p Ser vi ce Power  
Connect i on St at i on

26 05 33- Layout  2 ( SI ) 600 V I ndust r i al  Ser vi ce Power  
Connect i on St at i on

26 05 33- Layout  2 ( I P) 600 V I ndust r i al  Ser vi ce Power  
Connect i on St at i on

26 05 33- Layout  3 ( SI ) 15 kV Power  Connect i on St at i on

26 05 33- Layout  3 ( I P) 15 kV Power  Connect i on St at i on

NOTE:   Do not  i ncl ude t hi s i ndex i n pr oj ect  
specification.

NOTE:  TO DOWNLOAD UFGS GRAPHI CS

Go t o http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf
**************************************************************************

**************************************************************************
NOTE:   Thi s sect i on cont ai ns l i nks t o t he f ol l owi ng 
Shor e Power  Cabl e and Connect or  r equi r ement  
document s i n pdf  f or m.   Use t hese 
f i l es t o devel op pr ocur ement  speci f i cat i ons f or  
component s r equi r ed i n OPNAVI NST 11310. 2B,  Oper at i on 
and Mai nt enance Pol i cy f or  Shor e- t o Shi p Power  and 
UFC 4- 150- 02,  " Docksi de Ut i l i t i es f or  Shi p 
Ser vi ce" .   Do not  i ncl ude t hi s i ndex i n pr oj ect  
specifications. 
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Fi l e ( Package)  Name TITLE

26 05 33 Pkg 1 Enhanced Low Vol t age Por t abl e 
Power  Cabl es,  600V

26 05 33 Pkg 2 Enhanced Pl us Low Vol t age 
Por t abl e Power  Cabl es,  600V

26 05 33 Pkg 3 Medi um Vol t age Por t abl e Power  
Cabl es,  350 KCMI L,  8KV

26 05 33 Pkg 4 Medi um Vol t age Por t abl e Power  
Cabl es,  500 KCMI L,  8KV

26 05 33 Pkg 5 Medi um Vol t age Por t abl e Power  
Cabl es,  350 KCMI L,  15KV

26 05 33 Pkg 6 Medi um Vol t age Por t abl e Power  
Cabl es,  500 KCMI L,  15KV

26 05 33 Pkg 7 Si ngl e Pol e I nl i ne 
Connect or s,  600V

26 05 33 Pkg 8 Cabl e Coupl er s,  15KV

NOTE:  TO DOWNLOAD UFGS GRAPHI CS AND PACKAGES

Go t o http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf
**************************************************************************

**************************************************************************
NOTE:   The f ol l owi ng i nf or mat i on shoul d be i ndi cat ed 
on t he pr oj ect  dr awi ngs or  speci f i ed i n t he pr oj ect  
specifications.

1.   Si t e Pl an showi ng l ocat i on,  space avai l abl e,  and 
desi r ed ar r angement  of  power  connect i on st at i on.

2.   Si ngl e- l i ne di agr am showi ng number  and 
conf i gur at i on of  power  connect i on st at i ons;  t ype,  
number ,  and si ze of  conduct or s f or  each ci r cui t ;  
met er i ng;  and power  cabl e t er mi nat i ons.

3.   Fl oor  pl an,  and el evat i on and sect i on v i ews of  
power  connect i on st at i ons as necessar y i ndi cat i ng 
t he number  and conf i gur at i on of  r ecept acl es,  
auxi l i ar y devi ces,  and met er i ng accessor i es.
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4.   Cont r ol  di agr ams showi ng oper at i on of  c i r cui t  
br eaker s,  emer gency t r i p pushbut t ons,  shunt  t r i p 
pushbut t ons,  el ect r i c  i nt er l ock swi t ches,  and 
cont r ol  cabl i ng bet ween power  connect i on st at i ons,  
emer gency t r i p panel s,  and associ at ed uni t  
subst at i on swi t chgear .

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

PART 1   GENERAL

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 Ref er ence I dent i f i er  ( RI D)  out s i 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  wi l l  aut omat i cal l y  
be 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.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  C12. 1 ( 2008)  El ect r i c  Met er s Code f or  
El ect r i c i t y Met er i ng

ASTM I NTERNATI ONAL ( ASTM)

ASTM A167 ( 2011)  St andar d Speci f i cat i on f or  
St ai nl ess and Heat - Resi st i ng 
Chr omi um- Ni ckel  St eel  Pl at e,  Sheet ,  and 
Strip

ASTM B33 ( 2010;  R 2014)  St andar d Speci f i cat i on f or  
Ti nned Sof t  or  Anneal ed Copper  Wi r e f or  
El ect r i cal  Pur poses

ASTM D1535 ( 2014)  Speci f y i ng Col or  by t he Munsel l  
System

ASTM D2240 ( 2015)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Dur omet er  Har dness
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ASTM D709 ( 2017)  St andar d Speci f i cat i on f or  
Lami nat ed Ther moset t i ng Mat er i al s

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

I EEE 100 ( 2000;  Ar chi ved)  The Aut hor i t at i ve 
Di ct i onar y of  I EEE St andar ds Ter ms

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 C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

I EEE C57. 12. 28 ( 2014)  St andar d f or  Pad- Mount ed Equi pment  
-  Encl osur e I nt egr i t y

I EEE C57. 13 ( 2016)  Requi r ement s f or  I nst r ument  
Transformers

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

NETA ATS ( 2017;  Er r at a 2017)  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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C12. 7 ( 2014)  Requi r ement s f or  Wat t hour  Met er  
Sockets

NEMA WC 58/ I CEA S- 75- 381 ( 2008)  Por t abl e and Power  Feeder  Cabl es 
f or  Use i n Mi nes and Si mi l ar  Appl i cat i ons

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

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-C-24368/1 ( 1987;  Rev B)  Connect or  Assembl i es;  Pl ug,  
Power  Tr ansf er ,  Shor e t o Shi p and Shi p t o 
Shi p,  500 Vol t s,  500 Amper es,  60 Her t z,  
Symbol  Number  1160

MIL-C-24368/2 ( 1987;  Rev B)  Connect or  Assembl i es;  
Recept acl e,  and Recept acl e- Cabl ed,  Power  
Tr ansf er ,  Shor e t o Shi p and Shi p t o Shi p,  
500 Vol t s,  500 Amper es,  60 Her t z,  Symbol  
Number  1161

MIL-DTL-24643/3 ( 2009;  Rev E)  Cabl e,  El ect r i cal ,  - 20 
Degr ees C t o +90 Degr ees,  600 Vol t s,  Types 
LSSHOF,  LSDHOF,  LSTHOF,  and LSFHOF
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UNDERWRI TERS LABORATORI ES ( UL)

UL 489 ( 2016)  UL St andar d f or  Saf et y Mol ded- Case 
Ci r cui t  Br eaker s,  Mol ded- Case Swi t ches and 
Ci r cui t - Br eaker  Encl osur es

UL 50 ( 2015)  UL St andar d f or  Saf et y Encl osur es 
f or  El ect r i cal  Equi pment ,  
Non- Envi r onment al  Consi der at i ons

UL 94 ( 2013;  Repr i nt  Sep 2017)  UL St andar d f or  
Saf et y Test s f or  Fl ammabi l i t y  of  Pl ast i c 
Mat er i al s f or  Par t s i n Devi ces and 
Appliances

1. 2   RELATED REQUI REMENTS

Sect i on 26 08 00 APPARATUS I NSPECTI ON AND TESTI NG appl i es t o t hi s sect i on,  
wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   DEFINITIONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  shal l  be as def i ned i n 
I EEE 100.

1. 4   SUBMITTALS

**************************************************************************
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  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 .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  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 .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy 
projects.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
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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  eNot 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.

Submi t t al  i t ems not  desi gnat ed wi t h a " G"  ar e 
consi der ed as bei ng f or  i nf or mat i on onl y f or  Ar my 
pr oj ect s and f or  Cont r act or  Qual i t y Cont r ol  appr oval  
f or  Navy pr oj ect s.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat 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 desi gnat i on f ol l owi ng t he 
" G"  desi gnat 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 al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   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- 02 Shop Dr awi ngs

**************************************************************************
NOTE:   Revi se or  ampl i f y t hese par agr aphs wher e 
necessar y t o cover  pr oj ect  r equi r ement s.

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

600 V Power  Connect i on St at i on;  G[ ,  [ _____] ]

15 kV Power  Connect i on St at i on;  G[ ,  [ _____] ]

Shi p Ser vi ce Emer gency Tr i p Panel ;  G[ ,  [ _____] ]

I ncl ude wi r i ng di agr ams and i nst al l at i on det ai l s  of  equi pment  
i ndi cat i ng l ayout  and ar r angement ,  cont r ol  panel s,  accessor i es,  
and ot her  i t ems t hat  must  be shown t o ensur e a coor di nat ed 
i nst al l at i on.   Wi r i ng di agr ams shal l  i dent i f y c i r cui t  t er mi nal s 
and i ndi cat e t he i nt er nal  wi r i ng f or  each i t em of  equi pment  and 
t he i nt er connect i on bet ween each i t em of  equi pment .   Dr awi ngs 
shal l  i ndi cat e adequat e c l ear ance f or  oper at i on,  mai nt enance,  and 
r epl acement  of  oper at i ng equi pment  devi ces.   Submi t t al s shal l  
i ncl ude t he namepl at e dat a,  s i ze,  and capaci t y.   Submi t t al s shal l  
al so i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  and t echni cal  
soci et y publ i cat i on r ef er ences.

SD- 03 Pr oduct  Dat a

600 V Si ngl e Pol e Connect or s;  G[ ,  [ _____] ]

I ndust r i al  Ser vi ce Auxi l i ar y Devi ces;  G[ ,  [ _____] ]

Met er i ng Accessor i es;  G[ ,  [ _____] ]

15 kV Cabl e Coupl er s;  G[ ,  [ _____] ]

Deadbr eak Junct i ons;  G[ ,  [ _____] ]

Hi gh- Vol t age Connect or s;  G[ ,  [ _____] ]
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Fl exi bl e Power  Cabl e;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Pai nt  Coat i ng Syst em;  G[ ,  [ _____] ]

600 V Si ngl e Pol e Connect or  Compat i bi l i t y  Test s;  G[ ,  [ _____] ]

600 V Si ngl e Pol e Connect or  Tor que Test ;  G[ ,  [ _____] ]

Power  Recept acl e and Pl ug Assembl y Test s;  G[ ,  [ _____] ]

15 kV Cabl e Coupl er  Desi gn Test s;  G[ ,  [ _____] ]

Accept ance Checks and Test s;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

600 V Power  Connect i on St at i on,  dat a package 5;  G[ ,  [ _____] ]

15 kV Power  Connect i on St at i on,  dat a package 5;  G[ ,  [ _____] ]

Shi p Ser vi ce Emer gency Tr i p Panel ;  G[ ,  [ _____] ]

1. 5   QUALI TY ASSURANCE

1. 5. 1   Drawings

Fur ni sh dr awi ngs t hat  i ncl ude,  but  ar e not  l i mi t ed t o,  t he f ol l owi ng:

a.   One- l i ne di agr am i ncl udi ng br eaker s,  f uses,  cur r ent  t r ansf or mer s,  and 
meters.

b.   Out l i ne dr awi ngs i ncl udi ng f r ont  el evat i on,  sect i on v i ews,  f oot pr i nt ,  
and over al l  di mensi ons.

c.   Mar ki ngs and NEMA namepl at e dat a,  i ncl udi ng f use i nf or mat i on 
( manuf act ur er ' s name,  cat al og number ,  and r at i ngs) .

d.   Ci r cui t  br eaker  t ype,  i nt er r upt i ng r at i ng,  and t r i p devi ces,  i ncl udi ng 
avai l abl e set t i ngs.

e.   Thr ee- l i ne di agr ams and el ement ar y di agr ams and wi r i ng di agr ams wi t h 
t er mi nal s i dent i f i ed,  and i ndi cat i ng pr ewi r ed i nt er connect i ons bet ween 
i t ems of  equi pment  and t he i nt er connect i on bet ween t he i t ems.

f .   Manuf act ur er ' s i nst r uct i on manual s and publ i shed t i me- cur r ent  cur ves 
( on f ul l  s i ze l ogar i t hmi c paper )  of  t he mai n secondar y br eaker  and 
l ar gest  secondar y f eeder  devi ce.   These shal l  be used by t he desi gner  
of  r ecor d t o pr ovi de br eaker  set t i ngs t hat  wi l l  i nsur e pr ot ect i on and 
coor di nat i on ar e achi eved.

1. 5. 2   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
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i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y and 
advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 5. 3   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s shal l  have been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d openi ng.   The 2- year  
per i od shal l  i nc l ude appl i cat i ons of  equi pment  and mat er i al s under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  shal l  have been on sal e on 
t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  or  
br ochur es dur i ng t he 2- year  per i od.   Wher e t wo or  mor e i t ems of  t he same 
cl ass of  equi pment  ar e r equi r ed,  t hese i t ems shal l  be pr oduct s of  a s i ngl e 
manuf act ur er  and t he component  par t s of  t he i t em shal l  be t he pr oduct s of  
t he same manuf act ur er .

1. 5. 3. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  i s  
furnished.

1. 5. 3. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 6   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

1. 7   MAINTENANCE

1. 7. 1   Oper at i on and Mai nt enance Dat a

Submi t  Oper at i on and Mai nt enance Manual s i n accor dance wi t h Sect i on 01 78 23
 OPERATI ON AND MAI NTENANCE DATA.

PART 2   PRODUCTS

2. 1   600 V POWER CONNECTI ON STATI ON

Shi p ser vi ce and i ndust r i al  ser vi ce power  connect i on st at i on assembl i es 
shal l  i ncl ude encl osur e,  power  r ecept acl es,  auxi l i ar y devi ces,  met er i ng 
accessor i es,  and r el at ed wi r i ng.   Each power  connect i on st at i on shal l  have 
t he number  of  c i r cui t s i ndi cat ed and each ci r cui t  shal l  pr ovi de 
t hr ee- phase,  t hr ee- wi r e ser vi ce.

2. 1. 1   Encl osur e I nt egr i t y

**************************************************************************
NOTE:   Wher e exposed t o physi cal  damage f r om 
vehi cul ar  t r af f i c ,  pr ovi de sui t abl e guar ds.
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**************************************************************************

Encl osur e shal l  be UL 50 l i s t ed,  t ype 3R,  f abr i cat ed ent i r el y of  ASTM A167 
t ype 304 or  304L st ai nl ess st eel .   Al l  i nt er i or  and ext er i or  cover s and 
door s shal l  be mi ni mum 12 gauge st ai nl ess st eel  sheet s.   Uni t  shal l  have 
f i xed t op and open bot t om.   Si de cover s shal l  be bol t - on and r emovabl e.   
Rear  cover s shal l  be hi nged.   Opt i onal  door s shal l  have f ul l  hei ght  
cont i nuous hi nge and door  st op t o al l ow door  t o be secur ed open at  90 
degr ees.   Vent i l at i ng or  s i mi l ar  openi ngs i n equi pment  shal l  be desi gned so 
t hat  f or ei gn obj ect s i nser t ed t hr ough t hese openi ngs ar e def l ect ed f r om 
ener gi zed par t s.   Pai nt  encl osur e ASTM D1535 l i ght  gr ey No.  61.   Pai nt  
coat i ng syst em shal l  compl y wi t h I EEE C57. 12. 28.

2. 1. 2   600 V Si ngl e Pol e Connect or s

I nsul at ed connect or s shal l  be r at ed f or  600 vol t s,  690 amper es,  60 her t z,  
s i ngl e pol e,  cont i nuous dut y oper at i on.   Connect or s shal l  be compat i bl e 
wi t h Levi t on and Dur al i ne cam- t ype posi t i ve l at chi ng bal l  nose connect or s.   
I nsul at i on and pr ot ect i ve caps shal l  be et hyl ene pr opyl ene t her mopl ast i c 
r ubber  ( EPTR)  col or ed bl ack phase A,  whi t e phase B,  and r ed phase C,  
conf or mi ng t o t he f ol l owi ng:

a.   Const ant  Ser vi ce Temper at ur e Range:  mi nus 60 degr ees C t o 135 degr ees C 
mi nus 81 degr ees F t o 275 degr ees F

b.   Fl ammabi l i t y :  UL 94 HB Rat ed

c.   El ect r i cal :  UL Rel at i ve Ther mal  I ndex ( RTI ) :  100 degr ees C 212 degr ees 
F)  mi ni mum

d.   Dur omet er  Har dness:  ASTM D2240,  55 -  65A

2. 1. 2. 1   Panel  Mount  Connect or s

**************************************************************************
NOTE:   ( 1)  Pr ovi de auxi l i ar y swi t ches wi t h 
r ecept acl es t o be used f or  suppl y i ng i ndust r i al  
ser vi ce and wher e r equi r ed by t he act i v i t y ut i l i t y  
depar t ment  wi t h r ecept acl es t o be used f or  suppl y i ng 
shi p ser vi ce.   ( 2)  When el ect r i c  i nt er l ock swi t ches 
ar e r equi r ed,  i ndi cat e c i r cui t i ng t o ef f ect  openi ng 
of  br eaker s and di sabl i ng of  c l os i ng of  br eaker s v i a 
t he i nt er l ock swi t ches when a connect or  pl ug i s 
r emoved f r om t he associ at ed r ecept acl e.

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

Pr ovi de 15 degr ee angl ed,  panel  mount  f emal e connect or s ( r ecept acl es)  wi t h 
t hr eaded st ud t er mi nat i ons.   Each r ecept acl e shal l  be pr ovi ded wi t h a 
pr ot ect i ve cap at t ached vi a wi r el on. [   Panel  Mount  Connect or s ( r ecept acl es)  
i ndi cat ed t o have el ect r i c  i nt er l ock swi t ches shal l  have a t hr u- cent er  
pl unger  t hat  engages a s i ngl e- pol e doubl e- t hr ow,  wat er - t i ght  al umi num 
housed " r ol l er  l ever  act uat ed"  swi t ch upon i nser t i on of  a connect or  pl ug.   
UL l i s t ed swi t ch shal l  be el ect r i cal l y  r at ed f or  100, 000 cycl es at  10 amps,  
125/ 250 VAC,  and mechani cal l y r at ed f or  20, 000, 000 cycl es. ]

2. 1. 2. 2   Cabl e Mount  I n- Li ne Connect or s

Mal e and f emal e cabl e mount  i n- l i ne connect or s ( pl ugs)  shal l  be desi gned 
f or  t er mi nat i ng on 500 kcmi l  cabl es wi t h a cr i mp- t ype connect i on.   The 
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connect or s shal l  l ock t oget her  so t hat  t hey can not  t wi st  or  t ur n l oose 
unl ess a push but t on r el ease mechani sm i s engaged.   The i nsul at ed s l eeve 
shal l  be mechani cal l y secur ed t o t he connect or  cont act s t o gi ve a mi ni mum of
 3100N 700 pounds shear  f or ce. [   Pr ovi de a mat i ng mal e cabl e mount  i n- l i ne 
connect or  ( pl ug)  f or  each panel  mount  connect or  t o be t ur ned over  t o t he 
cont r act i ng of f i cer . ] [   Pr ovi de [ _____]  mal e and [ _____]  f emal e cabl e mount  
i n- l i ne connect or s[  t er mi nat ed as i ndi cat ed] [  t o be t ur ned over  t o t he 
cont r act i ng of f i cer ] . ]

[ 2. 1. 3   600 V Power  Recept acl e

**************************************************************************
NOTE:   Sel ect  t he f ol l owi ng par agr aph onl y f or  
r epai r  pr oj ect s wher e t he exi st i ng MI L- C- 24368/ 2 
power  r ecept acl es ar e bei ng r epl aced i n t he exi st i ng 
enclosure.

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

Rat ed f or  500 vol t s,  500 amper es,  60 her t z,  t hr ee- pol e,  cont i nuous dut y 
oper at i on.   Power  r ecept acl e assembl y shal l  conf or m t o MIL-C-24368/2 .   
Pr ovi de r ecept acl e assembl y wi t h f act or y pot t ed cabl e pi gt ai l s .   Cabl e 
pi gt ai l s  shal l  be a mi ni mum of  1220 mm 4 f eet  i n l engt h and 3- 1/ c Type 
LSSHOF- 500 cabl es conf or mi ng t o MIL-DTL-24643/3 .   Pr ovi de each r ecept acl e 
wi t h pr ovi s i ons f or  i nt er l ocki ng t he r ecept acl e wi t h i t s  r espect i ve f eeder  
c i r cui t  br eaker  so t hat  br eaker  wi l l  t r i p aut omat i cal l y  i f  an at t empt  i s  
made t o r emove t he pl ug f r om t he r ecept acl e and when t he r ecept acl e cover  
i s  opened.  

][ 2. 1. 4   I ndust r i al  Ser vi ce Auxi l i ar y Devi ces

**************************************************************************
NOTE:   Pr ovi de c i r cui t  br eaker  over cur r ent  
pr ot ect i on of  each ser vi ce c i r cui t .   When t he over  
cur r ent  pr ot ect i on f or  t he i ndust r i al  ser vi ce 
c i r cui t s i s  l ocat ed wi t hi n t he associ at ed i ndust r i al  
power  connect i on st at i on,  i ncl ude t he par agr aphs f or  
" f usi ng, "  " Ci r cui t  Br eaker s, "  and " Ci r cui t  Br eaker  
Oper at i ng Mechani sm. "   When t he over cur r ent  
pr ot ect i on i s l ocat ed i n a r emot e panel boar d,  
i ncl ude t he par agr aph f or  " Shunt  Tr i p Pushbut t on 
Cont r ol "  and i ndi cat e condui t  and wi r i ng f r om t he 
i ndust r i al  power  connect i on st at i on shunt  t r i p 
pushbut t on cont r ol  t o t he c i r cui t  br eaker  shunt  
t r i p.   Al so i ndi cat e c i r cui t i ng t o ef f ect  openi ng of  
br eaker s v i a t he shunt  t r i p pushbut t on cont r ol  ( i n 
conj unct i on wi t h t he i nt er l ock swi t ches) .

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

Pr ovi de t he f ol l owi ng auxi l i ar y devi ces f or  each i ndust r i al  ser vi ce power  
connect i on st at i on c i r cui t .

[ 2. 1. 4. 1   Shunt  Tr i p Pushbut t on Cont r ol

**************************************************************************
NOTE:   I ndi cat e desi r ed l ocat i on ( s i de cover  or  r ear  
f l ange)  of  pushbut t on cont r ol  on dr awi ngs.

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

Pr ovi de NEMA Q600 r at ed,  30 mi l l i met er ,  heavy dut y i ndust r i al  t ype,  
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nor mal l y- open,  moment ar y,  r ed pushbut t on behi nd a spr i ng r et ur n cover ,  each 
ci r cui t ed t o shunt  t r i p one ci r cui t  br eaker .

][ 2. 1. 4. 2   Fusing

**************************************************************************
NOTE:   I ncl ude " f usi ng"  when met er i ng i s pr ovi ded.

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

Pr ovi de a f use bl ock mount ed i n t he encl osur e cont ai ni ng one f use per  phase 
t o pr ot ect  t he vol t age i nput  t o t he[  wat t  hour  met er ] [  and] [  c i r cui t  
br eaker  shunt  t r i p] .

][ 2. 1. 4. 3   Ci r cui t  Br eaker

**************************************************************************
NOTE:   Pr ovi de 200 kA,  non- f used,  cur r ent  l i mi t i ng 
c i r cui t  br eaker s when t he ser vi ce t r ansf or mer  i s 
r at ed 1000 kVA and gr eat er .   When t he over cur r ent  
pr ot ect i on i s l ocat ed i n a r emot e panel boar d,  
i ndi cat e t he r equi r ed c i r cui t  br eaker  r at i ngs on t he 
" Panel boar d Schedul e. "

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

UL 489.   100 per cent  r at ed, [  non- f used,  cur r ent  l i mi t i ng, ]  mol ded case 
ci r cui t  br eaker ,  480 VAC,  400 amper es,  3- pol e,  [ 200] [ _____]  kai c shor t  
c i r cui t  cur r ent  i nt er r upt i ng r at i ng,  wi t h a 480 V shunt  t r i p.

] 2. 1. 4. 4   Ci r cui t  Br eaker  Oper at i ng Mechani sm

Pr ovi de f l exi bl e cabl e mechani sm wi t h f l ange mount ed di sconnect  handl e f or  
each ci r cui t  br eaker  as i ndi cat ed.

][ 2. 1. 5   Met er i ng Accessor i es

**************************************************************************
NOTE:   When met er i ng i s r equi r ed by t he act i v i t y and 
t he i ndust r i al  power  connect i on st at i ons ar e t o be 
di r ect l y connect ed t o t he i ndust r i al  power  
t r ansf or mer  secondar y,  t he i ndust r i al  power  
connect i on st at i ons shal l  i ncl ude t he f ol l owi ng 
met er i ng accessor i es.   Wher e a panel boar d i s t o be 
pr ovi ded f or  i ndust r i al  l oads,  pr ovi de a separ at e 
wat t - hour  met er / cur r ent  t r ansf or mer  cabi net .

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

Pr ovi de wat t - hour  met er  and cur r ent  t r ansf or mer s f or  each i ndust r i al  
ser vi ce power  connect i on st at i on c i r cui t .

2. 1. 5. 1   Wat t - hour  Met er

Pr ovi de a socket - mount ed,  el ect r oni c pr ogr ammabl e out door  wat t - hour  met er  
mount ed on door  of  cabi net .   Met er  shal l  ei t her  be pr ogr ammed at  t he 
f act or y or  shal l  be pr ogr ammed i n t he f i el d.   When f i el d pr ogr ammi ng i s 
per f or med,  t ur n f i el d pr ogr ammi ng devi ce over  t o t he Cont r act i ng Of f i cer  at  
compl et i on of  pr oj ect .   Met er  shal l  be coor di nat ed t o syst em r equi r ement s 
and conf or m t o ANSI  C12. 1.

a.   Desi gn:   Pr ovi de wat t - hour  met er  f or  use on a t hr ee- phase,  3- wi r e,  480 
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vol t  syst em wi t h 3 cur r ent  t r ansf or mer s.   I ncl ude necessar y KYZ pul se 
i ni t i at i on har dwar e f or  Ener gy Moni t or i ng and Cont r ol  Syst em ( EMCS) .

b.   Cl ass:  20;  For m:  45S,  accur acy:  pl us or  mi nus 1. 0 per cent ;  Fi ni sh:  
Cl ass I I

c.   Cover :   Pol ycar bonat e and l ockabl e t o pr event  t amper i ng and 
unaut hor i zed r emoval .

d.   Ki l owat t - hour  Regi st er :   Fi ve di gi t  el ect r oni c pr ogr ammabl e t ype

e.   Demand Regi st er :

1.   Pr ovi de sol i d st at e.

2.   Met er  r eadi ng mul t i pl i er :   I ndi cat e mul t i pl i er  on t he met er  f ace.

3.   Demand i nt er val  l engt h:   Shal l  be pr ogr ammed f or  15 mi nut es wi t h 
r ol l i ng demand up t o s i x subi nt er val s per  i nt er val .

f .   Socket :   ANSI  C12. 7.   Pr ovi de NEMA Type 3R,  box- mount ed socket ,  
r i ngl ess,  havi ng manual  c i r cui t - c l osi ng bypass and havi ng j aws 
compat i bl e wi t h r equi r ement s of  t he met er .   Cover  unused hub openi ngs 
wi t h bl ank hub pl at es.   Pr ovi de manuf act ur er s st andar d encl osur e col or  
unl ess ot her wi se i ndi cat ed.

2. 1. 5. 2   Cur r ent  Tr ansf or mer s

I EEE C57. 13.   Pr ovi de but y l - mol ded wi ndow t ype cur r ent  t r ansf or mer s wi t h 
600 vol t  i nsul at i on,  10 kV BI L.   Pr ovi de t hr ee cur r ent  t r ansf or mer s wi t h 
char act er i st i cs l i s t ed i n t he f ol l owi ng t abl e.

CT Rat i o  RF Met er  Accur acy Cl ass

400/5 4.0 0. 3 t hr u B- 0. 2

[ 2. 1. 5. 3   Wat t - hour  Met er / Cur r ent  Tr ansf or mer  Cabi net

Cabi net  shal l  be NEMA 3R f abr i cat ed of  12 gauge st ai nl ess st eel  and shal l  
have hi nged f r ont  door  wi t h vaul t  handl e.   Pai nt  encl osur e ASTM D1535 l i ght  
gr ey No.  61.   Pai nt  coat i ng syst em shal l  compl y wi t h I EEE C57. 12. 28.

] ] 2. 1. 6   Encl osur e Conf i gur at i ons

**************************************************************************
NOTE:   Shi p Ser v i ce Power  St at i ons shal l  consi st  of  
mul t i pl e sect i ons,  wi t h each sect i on havi ng a 
maxi mum of  f our  ver t i cal l y  ar r anged r ecept acl e 
c i r cui t s.   Pr ovi de pad l ockabl e door s t o r est r i c t  
access t o unused ener gi zed r ecept acl es wher e shi p 
ser vi ce c i r cui t s  ar e connect ed i n par al l el  t o 
mul t i pl e st at i ons.   See Layout  1 f or  t ypi cal  
encl osur e desi gn.

**************************************************************************
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a.   Encl osur es f or  shi p ser vi ce st at i ons shal l  be conf i gur ed as i ndi cat ed.   
Al l  t hr ee r ecept acl es of  t he same ci r cui t  shal l  be mount ed on a common 
pl at e.   Each pl at e shal l  have handl es on bot h ends and shal l  be bol t ed 
t o t he f r ont  cover  so t hat  i t  can be r emoved f r om t he f r ont  wi t hout  
di sconnect i ng t he i ncomi ng ci r cui t  power  cabl es.   Each sect i on shal l  
i ncl ude a f ul l  wi dt h gr ound bus. [   Each sect i on shal l  have a hi nged pad 
l ockabl e door . ]   Pr ovi de namepl at es t o i dent i f y each phase desi gnat i on 
and each ci r cui t  number  as i ndi cat ed.

**************************************************************************
NOTE:   I ndust r i al  Power  St at i ons shal l  consi st  of  
mul t i pl e sect i ons,  wi t h each sect i on havi ng a 
maxi mum of  t wo ver t i cal l y  ar r anged r ecept acl e 
c i r cui t s.   I ncl ude i nf or mat i on concer ni ng c i r cui t  
br eaker s,  cur r ent  t r ansf or mer s,  f usi ng,  shunt  t r i p 
pushbut t ons,  and wat t - hour s met er s when auxi l i ar y 
devi ces and met er i ng accessor i es ar e speci f i ed.  
I ndi cat e desi r ed s i de f or  mount i ng ext er nal  gr ound 
bus and shunt  t r i p.   See Layout  2 f or  t ypi cal  
encl osur e desi gn.

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

b.   Encl osur es f or  i ndust r i al  ser vi ce st at i ons shal l  be conf i gur ed as 
i ndi cat ed.   Al l  t hr ee r ecept acl es of  t he same ci r cui t  shal l  be mount ed 
on a common pl at e.   Each pl at e shal l  have handl es on bot h ends and 
shal l  be bol t ed t o t he f r ont  cover  so t hat  i t  can be r emoved f r om t he 
f r ont  wi t hout  di sconnect i ng t he power  cabl e.   I ncl ude a f ul l  wi dt h 
i nt er nal  gr ound bus and a gr ound bus wi t h f our  NEMA spaced l ug mount i ng 
hol es on t he ext er i or  as i ndi cat ed. [   Mount  t he[  c i r cui t  br eaker s, ] [  
and] [  cur r ent  t r ansf or mer s]  on i nsi de of  encl osur e. ] [   The handl e f or  
t he c i r cui t  br eaker  oper at i ng mechani sm shal l  be l ocat ed on t he r ear  
f l ange. ] [   Mount  wat t - hour  met er s on r ear  hi nged cover s. ] [   Mount  shunt  
t r i p pushbut t ons on s i de cover  as i ndi cat ed. ]

2. 2   15 KV POWER CONNECTI ON STATI ON

15 kV power  connect i on st at i on assembl i es shal l  i ncl ude encl osur e,  15 kV 
power  r ecept acl es,  dead- f r ont  hi gh- vol t age deadbr eak j unct i ons,  and 
i nsul at ed hi gh- vol t age connect or s.   Each power  connect i on st at i on shal l  
have t he number  of  c i r cui t s i ndi cat ed and each ci r cui t  shal l  pr ovi de 
t hr ee- phase,  t hr ee- wi r e ser vi ce.

2. 2. 1   Encl osur e I nt egr i t y

**************************************************************************
NOTE:   Wher e exposed t o physi cal  damage f r om 
vehi cul ar  t r af f i c ,  pr ovi de sui t abl e guar ds.

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

I EEE C57. 12. 28 f abr i cat ed ent i r el y of  ASTM A167 t ype 304 or  304L st ai nl ess 
st eel .   Al l  i nt er i or  and ext er i or  cover s and door s shal l  be mi ni mum 12 
gauge st ai nl ess st eel  sheet s.   Uni t  shal l  have f i xed t op and open bot t om 
wi t h padl ockabl e t wo- door  f r ont  and r emovabl e cent er  post .   Si de and r ear  
cover s shal l  be bol t - on.   Door s shal l  be 915mm 36 i nch wi de wi t h f ul l  
hei ght  cont i nuous hi nge and door  st ops t o al l ow door s t o be secur ed open at  
90 degr ees.   Pai nt  encl osur e ASTM D1535 l i ght  gr ey No.  61.   Pai nt  coat i ng 
syst em shal l  compl y wi t h I EEE C57. 12. 28.
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2. 2. 2   15 kV Cabl e Coupl er s

**************************************************************************
NOTE:   ( 1)  Hi gh vol t age cabl e coupl er s ar e used 
pr edomi nat el y i n t he mi ni ng and t unnel i ng 
i ndust r i es.  Ther e cur r ent l y i s  no i ndust r y st andar d 
f or  t hese pr oduct s and t her ef or e,  coupl er s f r om 
di f f er ent  manuf act ur es may not  be compat i bl e.   Once 
t he use of  a par t i cul ar  model  coupl er  has been 
est abl i shed at  an act i v i t y,  i t  may be necessar y t o 
r equest  pr opr i et ar y pr ocur ement  of  f ut ur e coupl er s 
t o ensur e compat i bi l i t y .   ( 2)  When coupl er s ar e 
r equest ed by st at i on t o have a mechani cal  i nt er l ock 
f eat ur e,  coor di nat e keys wi t h exi st i ng or  new 
i nt er l ock scheme.   ( 3)  The i nt er l ock desi gn when 
r equi r ed f or  new i nst al l at i ons shal l  be as f ol l ows:   
The ci r cui t  br eaker s associ at ed wi t h t he r ecept acl es 
of  a r espect i ve power  connect i on st at i on shal l  be 
el ect r i cal l y  l ocked open vi a a common el ect r i c  r eset  
mul t i - cont act  auxi l i ar y r el ay t hat  i s  cont r ol l ed by 
a key- oper at ed sel ect or  swi t ch.   Pl aci ng t he 
sel ect or  swi t ch i n t he key- r el ease posi t i on shal l  
ef f ect  el ect r i cal l y  l ocki ng open t he c i r cui t  
br eaker s.   Thi s same key wi l l  t hen be used f or  
unl ocki ng/ l ocki ng t he associ at ed coupl er s.   
I nser t i ng t he key i nt o t he sel ect or  swi t ch wi l l  
al l ow r et ur n t o t he “ c l ose”  posi t i on,  unl ocki ng t he 
c i r cui t  br eaker s.

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

Pr ovi de hi gh vol t age cabl e coupl er s r at ed f or  15, 000 vol t s,  500 amper es,  60 
her t z,  t hr ee- phase,  cont i nuous dut y oper at i on,  and conf i gur ed wi t h t hr ee 
i nsul at ed phase cont act s,  one gr ound cont act ,  and one i sol at ed gr ound check 
cont act .   Coupl er s shal l  be al umi num wi t h epoxy powder  coat i ng and i ncl ude 
hypal on gasket s and seal s,  al l  s t ai nl ess st eel  har dwar e and[  t hr ee- bol t  
qui ck f l i p] [  or ] [  90 degr ee t ur n]  connect i on f eat ur e.   Recept acl es shal l  be 
equi pment  mount  t ype wi t h pr ovi s i ons f or  t er mi nat i ng [ _____]  mm [ _____]  i nch
 di amet er  [ 350] [ _____]  kcmi l  cabl es and i ncl ude Li ve End Cover s. [   Pr ovi de 
one cabl e mount  t ype pl ug wi t h weat her pr oof  cover  and pr ovi s i ons f or  
t er mi nat i ng [ _____]  mm [ _____]  i nch di amet er  [ 350] [ _____]  kcmi l  cabl es f or  
each r ecept acl e.   Tur n pl ugs over  t o t he cont r act i ng of f i cer . ]   Coupl er  
pai r s shal l [  have pr ovi s i ons f or  padl ocki ng] [  have a mechani cal  i nt er l ock 
t hat  al l ows key r el ease onl y af t er  t he coupl er  pai r  i s  l ocked] .

a.   Vol t age r at i ngs:   Wi t hst and vol t ages shal l  compl y wi t h I EEE 386 vol t age 
r at i ngs and char act er i st i cs of  connect or s r at ed 14. 4 kV r ms 
phase-to-phase.

b.   Cur r ent  r at i ngs:   Shor t - t i me cur r ent  r at i ngs shal l  compl y wi t h I EEE 386 
cur r ent  r at i ngs and char act er i st i cs of  600 A connect or s.

2. 2. 3   Separ abl e I nsul at ed Connect or s and Accessor i es

I EEE 386.   15 kV,  95 kV BI L.

2. 2. 3. 1   Deadbr eak Junct i ons

Pr ovi de 600 A deadbr eak j unct i ons wi t h t wo i nt er f aces.   Br acket s shal l  be 
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st ai nl ess st eel .

2. 2. 3. 2   I nsul at ed Hi gh- Vol t age Connect or s

Pr ovi de 600 Amper e deadbr eak connect or s.

2. 2. 4   Fl exi bl e Power  Cabl e

ASTM B33, NEMA WC 58/ I CEA S- 75- 381.   Fl exi bl e power  cabl e Type SH,  15 kV 
si ngl e conduct or .

2. 2. 5   Encl osur e Conf i gur at i on

**************************************************************************
NOTE:   See Layout  3 f or  t ypi cal  encl osur e desi gn.

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

Encl osur es shal l  be conf i gur ed as i ndi cat ed.   I ncl ude a f ul l  wi dt h gr ound 
bus.   A power  cabl e t er mi nat ed wi t h a 600- amper e deadbr eak connect or  shal l  
connect  each phase of  each r ecept acl e t o one of  t he 600- amper e one- pi ece 
deadbr eak appar at us bushi ngs of  a deadbr eak j unct i on.   The r emai ni ng 
appar at us bushi ng f or  each deadbr eak j unct i on  shal l  be used f or  connect i on 
of  t he i ncomi ng ci r cui t  power  cabl es t er mi nat ed wi t h 600- amper e deadbr eak 
connect or s.   Pr ovi de namepl at es t o i dent i f y each phase desi gnat i on and each 
ci r cui t  number .

[ 2. 3   SHI P SERVI CE EMERGENCY TRI P PANEL

**************************************************************************
NOTE:   Pr ovi de an emer gency t r i p pushbut t on 
c i r cui t ed t o t r i p al l  ( 480 V,  5 kV,  and 15 kV)  
c i r cui t  br eaker s t hat  pr ovi de shi p ser vi ce t o a 
r espect i ve ber t h.   Locat e t he emer gency t r i p box 
wher e i t  can be r eadi l y accessed by shi ps f or ce.

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

Pr ovi de a st ai nl ess st eel  NEMA 3R cabi net  s i zed as necessar y wi t h a col or  
r ed pushbut t on cover  mount ed behi nd t he f r ont  door .   Pushbut t on shal l  be 
r at ed f or  10 amper es cont i nuous at  600 vol t s,  heavy dut y,  wat er t i ght ,  
moment ar y cont act ,  mar ked " SHI P SERVI CE EMERGENCY TRI P" .

] 2. 4   MANUFACTURER' S NAMEPLATE

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
acceptable.

2. 5   FI ELD FABRI CATED NAMEPLATES

ASTM D709.   Pr ovi de l ami nat ed pl ast i c namepl at es f or  each equi pment  
encl osur e,  r el ay,  swi t ch,  and devi ce;  as speci f i ed or  as i ndi cat ed on t he 
dr awi ngs.   Each namepl at e i nscr i pt i on shal l  i dent i f y t he f unct i on and,  when 
appl i cabl e,  t he posi t i on.   Namepl at es shal l  be mel ami ne pl ast i c,  3 mm 0. 125 
i nch t hi ck,  whi t e wi t h [ bl ack] [ _____]  cent er  cor e.   Sur f ace shal l  be mat t e 
f i ni sh.   Cor ner s shal l  be squar e.   Accur at el y al i gn l et t er i ng and engr ave 
i nt o t he cor e.   Mi ni mum si ze of  namepl at es shal l  be 25 by 65 mm one by 2. 5 
i nches.   Let t er i ng shal l  be a mi ni mum of  6. 35 mm 0. 25 i nch hi gh nor mal  
bl ock st y l e.
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2. 6   WARNI NG SI GNS

Pr ovi de war ni ng s i gns f or  t he encl osur es of  el ect r i cal  equi pment  havi ng a 
nomi nal  r at i ng exceedi ng 600 vol t s.

a.   When t he encl osur e i nt egr i t y of  such equi pment  i s  speci f i ed t o be i n 
accor dance wi t h I EEE C57. 12. 28,  pr ovi de sel f - adhesi ve war ni ng s i gns on 
t he out s i de of  t he hi gh vol t age compar t ment  door ( s) .   Si gn shal l  be a 
decal  and shal l  have nomi nal  di mensi ons of  178 by 255 mm 7 by 10 i nches 
wi t h t he l egend " DANGER HI GH VOLTAGE"  pr i nt ed i n t wo l i nes of  nomi nal  
50 mm 2 i nch hi gh l et t er s.   The wor d " DANGER"  shal l  be i n whi t e l et t er s 
on a r ed backgr ound and t he wor ds " HI GH VOLTAGE"  shal l  be i n bl ack 
l et t er s on a whi t e backgr ound.   Decal  shal l  be Pandui t  No.  PPSO710D72 
or  appr oved equal .

2. 7   SOURCE QUALI TY CONTROL

2. 7. 1   Pai nt  Coat i ng Syst em

Submit I EEE C57. 12. 28 pai nt  coat i ng syst em per f or mance r equi r ement  t est s.

2. 7. 2   600 V Si ngl e Pol e Connect or  Compat i bi l i t y  Test s

Conduct  t he f ol l owi ng t est s i n t he sequence not ed on a mal e i n- l i ne 
connect or  mat ed wi t h a Levi t on or  Dur al i ne f emal e i n- l i ne connect or  and a 
f emal e i n- l i ne connect or  mat ed wi t h a Levi t on or  Dur al i ne mal e i n- l i ne 
connect or  wi t h each connect or  t er mi nat ed on a bar e 500 kcmi l  copper  
conduct or .   Af t er  compl et i on of  t he t est s,  i nspect  assembl i es.   Ther e shal l  
be no evi dence of  damage t o t he connect or s.   Assembl i es shal l  be 
sat i sf act or y f or  i mmedi at e r et ur n t o ser vi ce at  f ul l  r at i ngs wi t hout  
mai nt enance or  r epai r . [   Cont r act i ng Of f i cer  or  hi s desi gnat ed 
r epr esent at i ve wi l l  wi t ness t he t est s. ] [   A f act or y- cer t i f i ed r epor t  of  t he 
speci f i ed t est s pr evi ousl y per f or med on i dent i cal  uni t s of  each r at i ng wi l l  
be accept abl e. ]

2. 7. 2. 1   I mpact  Test

Dr op each mat ed connect or  set  i n a hor i zont al  posi t i on f r om a hei ght  of  
36- i nches ont o a concr et e f l oor  50 t i mes.

2. 7. 2. 2   Pul l  St r ai n Test

Appl y a 500- l b st r ai ght  pul l  on each mat ed connect or  set  f or  a dur at i on of  
5-minutes.

2. 7. 2. 3   Shear  Test

Appl y a 100- l b per pendi cul ar  pul l  on each mat ed connect or  set  f or  a 
dur at i on of  5- mi nut es.

2. 7. 2. 4   Tor que Test

Appl y a 100 f t - l b t or que on each mat ed connect or  set  f or  a dur at i on of  
5-minutes.

2. 7. 2. 5   Heat  Ri se Test

Appl y 400 amper es t hr ough each mat ed connect or  set  f or  dur at i on of  
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30- mi nut es.   Recor d t emper at ur e r i se at  sur f ace of  each mat ed connect or  set  
v i a i nf r ar ed scanni ng equi pment .   Temper at ur e r i se shal l  be l ess t han 45 
degr ee C.

2. 7. 2. 6   Moi st ur e Resi st ance Test

Subj ect  t he mat ed connect or s t o a wat er  spr ay mai nt ai ned at  5- psi ,  wi t h a 
col l ect i on r at e of  18- i n/ hr ,  at  a di st ance of  5- f eet ,  f or  one hour .   Ver i f y 
t hat  no wat er  penet r at ed t he connect i on.

2. 7. 2. 7   Di el ect r i c  Vol t age Wi t hst and Test

Wr ap t he mat ed connect or s i n conduct i ve f oi l  and appl y a t est  pot ent i al  of  
2200 VAC bet ween t he conduct or  and t he f oi l  f or  a per i od of  5- mi nut es.   
Di el ect r i c  br eakdown shal l  const i t ut e a f ai l ed t est .

2. 7. 2. 8   I nsul at i on Resi st ance Test

Wr ap t he mat ed connect or s i n conduct i ve f oi l  and usi ng a Megger  i nsul at i on 
r esi st ance t est er  wi t h an open ci r cui t  out put  of  500 VDC,  measur e t he 
i nsul at i on r esi st ance bet ween t he conduct or  and f oi l .   Resi st ance 
measur ement  shal l  be gr eat er  t han 100 Megohms.

2. 7. 3   600 V Si ngl e Pol e Connect or  Tor que Test

Conduct  a t or que t est  on t hr ee mal e and t hr ee f emal e cabl e mount  i n- l i ne 
connect or s as f ol l ows:   Wi t h t he met al  connect or  par t  r i gi dl y secur ed,  
appl y a r ot at i ng ( t wi st i ng)  f or ce of  700 l bs on t he i nsul at i ng s l eeve.   The 
i nsul at i ng s l eeve shal l  not  br eak f r ee and spi n ar ound t he connect or  met al  
par t . [   Cont r act i ng Of f i cer  or  hi s desi gnat ed r epr esent at i ve wi l l  wi t ness 
t he t est s. ] [   A f act or y- cer t i f i ed r epor t  of  t he speci f i ed t est s pr evi ousl y 
per f or med on i dent i cal  uni t s of  each r at i ng wi l l  be accept abl e. ]

[ 2. 7. 4   Power  Recept acl e and Pl ug Assembl y Test s

**************************************************************************
NOTE:   Sel ect  t he f ol l owi ng par agr aph onl y when 
pr ovi di ng MI L- C- 24368/ 2 r ecept acl es.

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

Conduct  desi gn,  pr oduct i on,  and qual i t y  assur ance t est s,  as r equi r ed by 
MIL-C-24368/1  and MIL-C-24368/2 ,  at  t he manuf act ur er ' s pl ant  dur i ng 
f abr i cat i on and assembl y of  power  r ecept acl e and pl ug assembl i es.   Af t er  
compl et i on of  t est s,  i nspect  assembl i es.   Ther e shal l  be no evi dence of  
damage t o t he r ecept acl e or  pl ug assembl y.   Assembl i es shal l  be 
sat i sf act or y f or  i mmedi at e r et ur n t o ser vi ce at  f ul l  r at i ngs wi t hout  
mai nt enance or  r epai r . [   Cont r act i ng Of f i cer  or  hi s desi gnat ed 
r epr esent at i ve wi l l  wi t ness t he t est s. ] [   A f act or y- cer t i f i ed r epor t  of  t he 
speci f i ed t est s pr evi ousl y per f or med on i dent i cal  uni t s of  each r at i ng wi l l  
be accept abl e. ]

] 2. 7. 5   15 kV Cabl e Coupl er  Desi gn Test s

Fur ni sh r epor t s whi ch i ncl ude r esul t s of  AC wi t hst and vol t age,  DC wi t hst and 
vol t age,  i mpul se wi t hst and vol t age,  shor t  t i me cur r ent ,  and cur r ent  cycl i ng 
desi gn t est s per f or med i n accor dance wi t h I EEE 386.
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PART 3   EXECUTI ON

3. 1   INSTALLATION

El ect r i cal  i nst al l at i ons shal l  conf or m t o I EEE C2, NFPA 70,  and t o t he 
r equi r ement s speci f i ed her ei n.

3. 2   POWER CONNECTI ON STATI ON GROUNDI NG

Gr ound i n accor dance wi t h NFPA 70.   Maxi mum r esi st ance f r om assembl y t o 
gr ound shal l  be 3 ohms.

3. 3   FI ELD APPLI ED PAI NTI NG

Pai nt  el ect r i cal  equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  sur f aces 
or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a.   Pai nt i ng shal l  be 
as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 4   FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 5   WARNI NG SI GN MOUNTI NG

Pr ovi de t he number  of  s i gns r equi r ed t o be r eadabl e f r om each accessi bl e 
s i de,  but  space t he s i gns a maxi mum of  9 met er s 30 f eet  apar t .

3. 6   FI ELD QUALI TY CONTROL

3. 6. 1   Per f or mance of  Accept ance Checks and Test s

Per f or m i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons and i ncl ude 
t he f ol l owi ng v i sual  and mechani cal  i nspect i ons and el ect r i cal  t est s,  
per f or med i n accor dance wi t h NETA ATS.

3. 6. 1. 1   Power  Connect i on St at i ons and Cont r ol  Panel s

a.   Vi sual  and mechani cal  i nspect i on per f or med i n accor dance wi t h 
i nspect i on and t est  pr ocedur es f or  Swi t chgear  and Swi t chboar d 
Assemblies.

b.   Syst em f unct i on t est s.

[ 3. 6. 1. 2   Cur r ent  Tr ansf or mer s

a.   Vi sual  and mechani cal  i nspect i on i n accor dance wi t h i nspect i on and t est  
pr ocedur es f or  I nst r ument  Tr ansf or mer s.

b.   El ect r i cal  t est s i n accor dance wi t h i nspect i on and t est  pr ocedur es f or  
I nst r ument  Tr ansf or mer s.

][ 3. 6. 1. 3   Wat t - hour  Met er s

a.   Vi sual  and mechani cal  i nspect i on i n accor dance wi t h i nspect i on and t est  
pr ocedur es f or  Met er i ng Devi ces.

b.   El ect r i cal  t est s i n accor dance wi t h i nspect i on and t est  pr ocedur es f or  

SECTI ON 26 05 33  Page 21



Met er i ng Devi ces.

][ 3. 6. 1. 4   Ci r cui t  Br eaker s

a.   Vi sual  and mechani cal  i nspect i on i n accor dance wi t h i nspect i on and t est  
pr ocedur es f or  Ci r cui t  Br eaker s,  Ai r ,  I nsul at ed- Case/ Mol ded- Case.

b.   Per f or m El ect r i cal  t est s i n accor dance wi t h i nspect i on and t est  
pr ocedur es f or  Ci r cui t  Br eaker s,  Ai r ,  I nsul at ed- Case/ Mol ded- Case.

] 3. 7   DEMONSTRATION

Upon compl et i on of  t he wor k and at  a t i me appr oved by t he Cont r act i ng 
Of f i cer ,  t he Cont r act or  shal l  pr ovi de i nst r uct i ons by a qual i f i ed 
i nst r uct or  t o t he Gover nment  per sonnel  i n t he pr oper  oper at i on and 
mai nt enance of  t he equi pment .   [ _____]  Gover nment  per sonnel  shal l  r ecei ve 
t r ai ni ng compar abl e t o t he equi pment  manuf act ur er ' s f act or y t r ai ni ng.   The 
dur at i on of  i nst r uct i on shal l  be f or  not  l ess t han one 8 hour  wor ki ng day 
f or  i nst r uct i on of  oper at i ng and mai nt enance per sonnel .

        - -  End of  Sect i on - -
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