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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  480- vol t  st at i on ser vi ce swi t chgear  
and t r ansf or mer s nor mal l y used f or  hydr oel ect r i c  
power  pl ant  f aci l i t i es,  navi gat i on l ocks and pumpi ng 
pl ant s.   Thi s sect i on was or i gi nal l y devel oped f or  
USACE Ci vi l  Wor ks pr oj ect 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 
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) .

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

PART 1   GENERAL

**************************************************************************
NOTE:   I f  t hi s gui de speci f i cat i on i s used f or  
pr ocur ement  of  i t ems t o be i nst al l ed by t he 
Gover nment  or  t o be f ur ni shed t o t he Cont r act or  as 
Gover nment  f ur ni shed equi pment ,  or  i s  used t o obt ai n 
ser vi ces whi ch ar e not  par t  of  a const r uct i on 
cont r act ,  t he f ol l owi ng gui dance appl i es:

a.   Appl i cabl e par t s of  t hi s gui de speci f i cat i on 
shoul d be adapt ed t o t he pr ocur ement  and i ncl uded i n 
Sect i on C of  t he Uni f or m Cont r act  For mat  cont r act s 
f or  pr oduct s or  t he scope of  wor k por t i on of  
cont r act s f or  ser vi ces.
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b.   The f ol l owi ng pr ovi des i nf or mat i on and 
r equi r ement s t o be i ncl uded i n a cont r act  f or  
pr ocur ement  of  t he speci f i ed suppl i es or  ser vi ces.

PART I  - -  THE SCHEDULE

Sect i on B   Suppl i es or  Ser vi ces and Pr i ces

Sel ect  t he appr opr i at e schedul e appl i cabl e t o t he 
procurement.

ITEM 
NO.

SUPPLIES/SERVICES UNIT 
QUANTITY

UNIT PRICE AMOUNT

SCHEDULE ( ALTERNATE 1)

0001 480- Vol t  AC I ndoor  
Met al - Encl osed Power  Ci r cui t  
Br eaker  Swi t chgear  Assembl y

[_____] Each [_____] [_____]

0002 Swi t chgear  Accessor i es and 
Spar e Par t s

[_____] Lot [_____] [_____]

0003 600- Vol t ,  AC,  [ _____] - Amps 
3- Phase,  Met al - Encl osed Bus

[_____] Lot [_____] [_____]

0004 [[_____]-480] 
[ 13, 800- 480] - Vol t .   
[ _____] - kVA,  3- Phase,  
I ndoor ,  Vent i l at ed,  Dr y Type 
( Cl ass AA) ,  Tr ansf or mer

[_____] Each [_____] [_____]

0005 Bi d Dat a ( See DD For m 1423,  
Exhi bi t  A)

[_____] [_____] Not 
separately 
priced

[_____]

0006 Cont r act  Dat a ( See DD For m 
1423,  Exhi bi t  B)

[_____] [_____] Not 
separately 
priced

[_____]

TOTAL [_____]
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ITEM 
NO.

SUPPLIES/SERVICES UNIT 
QUANTITY

UNIT PRICE AMOUNT

SCHEDULE ( ALTERNATE 2)

0001 [ [ _____] - 480]  [ 13, 800- 480]  
Vol t ,  [ _____] - kVA,
     3- Phase,  I ndoor ,  
Met al - Encl osed Secondar y 
Uni t  Subst at i on

[_____] Each [_____] [_____]

0002 Subst at i on Accessor i es and 
Spar e Par t s

[_____] Lot [_____] [_____]

0005 Bi d Dat a ( See DD For m 1423,  
Exhi bi t  A)

[_____] [_____] Not 
separately 
priced

[_____]

0006 Cont r act  Dat a ( See DD For m 
1423,  Exhi bi t  B)

[_____] [_____] Not 
separately 
priced

[_____]

TOTAL [_____]

SCHEDULE ( ALTERNATE 2)

NOTE:   Bi d i t ems above shoul d be copi ed on St andar d 
For m 36,  cont i nuat i on sheet ,  when submi t t i ng 
speci f i cat i ons f or  appr oval .

Sect i on C   Descr i pt i on/ Speci f i cat i ons

Al l  mat er i al s,  component s,  and equi pment  not  
manuf act ur ed by t he Cont r act or  shal l  be pr oduct s of  
manuf act ur er s ot her  t han t hose speci f i ed her ei n wi l l  
be accept ed when i t  i s  pr oved t o t he sat i sf act i on of  
t he Cont r act i ng Of f i cer  t hat  such pr oduct s ar e 
adequat e and sui t abl e f or  t he i nt ended use.   Upon 
r equest ,  t he Cont r act or  shal l  f ur ni sh t o t he 
Cont r act i ng Of f i cer  f or  appr oval  t he names of  al l  
such ot her  manuf act ur er s,  t oget her  wi t h compl et e 
per t i nent  i nf or mat i on r egar di ng al l  such pr oduct s 
whi ch he pr oposes t o i ncor por at e i nt o t he wor k.   
Sampl es of  mat er i al s and equi pment  shal l  be 
submi t t ed f or  appr oval  when so di r ect ed.   I nsof ar  as 
pr act i cabl e,  devi ces and equi pment  used f or  t he same 
or  s i mi l ar  ser vi ces shal l  be of  t he same make and 
t ype,  and shal l  be i nt er - changeabl e when of  t he same 
rating.

Sect i on D   I nspect i on and Accept ance

I ncl ude t he f ol l owi ng:

Test  of  Mat er i al s.

Al l  mat er i al s,  suppl i es,  and par t s and assembl i es 
t her eof  ent er i ng i nt o t he wor k t o be done under  
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t hese speci f i cat i ons shal l  be t est ed i n accor dance 
wi t h t he r equi r ement s of  t he r ef er enced st andar d 
speci f i cat i ons speci f i ed her ei n,  except  as ot her wi se 
i ndi cat ed or  wher e such t est s ar e wai ved i n wr i t i ng 
by t he Cont r act i ng Of f i cer .   I n case t he Cont r act or  
desi r es t o use st ock mat er i al  not  manuf act ur ed 
speci f i cal l y  f or  t he wor k cover ed by t hese 
speci f i cat i ons,  he shal l  submi t  evi dence 
sat i sf act or y t o t he Cont r act i ng Of f i cer  t hat  such 
mat er i al  conf or ms t o t he r equi r ement s of  t hese 
speci f i cat i ons,  i n whi ch case det ai l ed t est s on 
t hese mat er i al s may be wai ved.

Unl ess wai ved i n wr i t i ng,  al l  t est s or  t r i al s shal l  
be made i n t he pr esence of  a Qual i t y Assur ance 
Repr esent at i ve ( QAR)  and copi es of  al l  t est  r epor t s 
shal l  be f ur ni shed by t he Cont r act or  as soon as 
pr act i cabl e af t er  t he t est s ar e made an shal l  be 
submi t t ed i n such f or m as t o pr ovi de means of  
det er mi ni ng compl i ance wi t h t he appl i cabl e 
speci f i cat i ons f or  t he mat er i al  t est ed.   Wher e t he 
pr esence of  a QAR i s wai ved,  cer t i f i ed copi es of  t he 
t est  r epor t s shal l  be f ur ni shed t o t he Cont r act i ng 
Officer.

Test  speci mens and sampl es f or  anal ysi s shal l  be 
pl ai nl y mar ked t o i ndi cat e t he mat er i al s t hey 
r epr esent  and,  i f  r equi r ed,  t hey shal l  be pr oper l y  
boxed and pr epar ed f or  shi pment .

Except  as pr ovi ded el sewher e,  al l  cost s of  al l  t est  
and t r i al s,  except i ng t he pay and expense of  t he 
QAR,  shal l  be bor ne by t he Cont r act or  and no 
separ at e payment  wi l l  be made t her ef or .

Sect i on E   Speci al  Cont r act  Requi r ement s

I ncl ude t he f ol l owi ng:

Cont r act or ' s Dr awi ngs and Dat a.

1.   Wi t hi n [ _____]  cal endar  days af t er  [ dat e of  
awar d]  [ dat e of  r ecei pt  of  not i ce of  awar d] ,  submi t  
f or  appr oval  out l i ne dr awi ngs of  al l  equi pment  t o be 
f ur ni shed under  t hi s cont r act ,  t oget her  wi t h wei ght s 
and over al l  di mensi ons t o enabl e t he Cont r act i ng 
Of f i cer  t o pr oceed wi t h t he f i nal  desi gn of  t he 
[ power house]  [ pumpi ng pl ant ]  [ navi gat i on l ock] .   
These dr awi ngs must  show space r equi r ement s,  det ai l s  
of  any f l oor  suppor t s t o be embedded i n concr et e,  
l ocat i on of  t er mi nal  bl ocks,  and t op and bot t om 
condui t  ent r ance ar eas.

2.   Wi t hi n [ _____]  cal endar  days af t er  [ dat e of  
awar d]  [ dat e of  r ecei pt  of  not i ce of  awar d] ,  submi t  
f or  appr oval  such assembl y and det ai l ed dr awi ngs and 
dat a as r equi r ed t o demonst r at e f ul l y  t hat  al l  par t s 
of  t he equi pment  wi l l  conf or m t o t he r equi r ement s 
and i nt ent  of  t he speci f i cat i ons.   The dr awi ngs and 
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dat a shal l  i ncl ude appl i cabl e schemat i c di agr ams 
wi t h wi r e desi gnat i ons,  equi pment  l i s t s,  accessor i es 
and spar e par t s l i s t s,  namepl at e schedul es,  al l  
necessar y descr i pt i ve dat a,  and wi r i ng di agr ams 
showi ng panel  connect i ons,  panel  i nt er connect i ons,  
t er mi nal  bl ock and conduct or  desi gnat i ons,  and 
ext er nal  cabl es.

3.   Al l  dr awi ngs and dat a submi t t ed and appr oved 
wi l l  f or m a par t  of  t he cont r act .   The sequence of  
submi ssi on of  dr awi ngs shal l  be such t hat  al l  
i nf or mat i on i s avai l abl e f or  checki ng each dr awi ng 
when i t  i s  r ecei ved.

4.   [ _____]  r epr oduci bl e,  of  a qual i t y  t hat  wi l l  
make l egi bl e pr i nt s, ]  [ and]  bl ack and whi t e copi es 
or  bl uepr i nt s of  each dr awi ng f or  appr oval  shal l  be 
f ur ni shed.   Each submi ssi on of  dr awi ngs by t he 
Cont r act or  must  be accompani ed by a l et t er  of  
t r ansmi t t al  cont ai ni ng a l i s t  of  dr awi ngs gi v i ng 
t i t l es and number s.   Tr ansmi t t al s  shal l  be addr essed 
t o [ _____] .   Deci s i ons on t hese dr awi ngs,  ei t her  
appr oval  or  di sappr oval ,  wi l l  be gi ven by t he 
Cont r act i ng Of f i cer  by l et t er  or  t el egr am.   Wi t hi n 
[ 15]  [ _____]  cal endar  days af t er  r ecei pt ,  t he 
Cont r act i ng Of f i cer  wi l l  r et ur n one copy t o t he 
Cont r act or  mar ked " Appr oved" ,  " Appr oved Except  as 
Not ed" ,  or  " Ret ur ned f or  Cor r ect i on" .   The not at i ons 
" Appr oved"  and " Appr oved Except  as Not ed"  aut hor i ze 
t he Cont r act or  t o pr oceed wi t h t he f abr i cat i on of  
t he equi pment  cover ed by such dr awi ngs,  subj ect  t o 
t he cor r ect i on,  i f  any,  i ndi cat ed t her eon or  
descr i bed i n t he l et t er  of  t r ansmi t t al .   When pr i nt s 
of  dr awi ngs have been " Ret ur ned f or  Cor r ect i on" ,  t he 
Cont r act or  shal l  make t he necessar y r evi s i ons on t he 
dr awi ngs and shal l  submi t  [ r epr oduci bl es]  [ and]  
[ _____]  pr i nt s f or  appr oval  i n t he same r out i ne as 
bef or e.   Ever y r evi s i on made dur i ng t he l i f e of  t he 
cont r act  shal l  be shown by number ,  dat e,  and subj ect  
i n a r evi s i on bl ock and a not at i on shal l  be made i n 
t he dr awi ng mar gi n t o per mi t  r api d l ocat i on of  t he 
r evi s i on.   The t i me consumed by t he Cont r act or  i n 
submi t t i ng and obt ai ni ng appr oval  of  assembl y and 
shop dr awi ngs shal l  be i ncl uded i n t he t i me al l owed 
f or  compl et i on of  t he cont r act .

5.   Upon r ecei pt  of  pr i nt s whi ch have been mar ked 
" Appr oved Except  as Not ed"  or  " Ret ur ned f or  
Cor r ect i on" ,  t he Cont r act or  shal l  wi t hi n 30 cal endar  
days af t er  r ecei pt ,  submi t  cor r ect  [ r epr oduci bl es]  
[ and]  [ _____]  pr i nt s of  each dr awi ng.   I f  r evi s i ons 
ar e made af t er  a dr awi ng has been " Appr oved" ,  t he 
Cont r act or  shal l  f ur ni sh [ r epr oduci bl es]  [ and]  
[ cor r ect ed pr i nt s]  subsequent  t o each r evi s i on.

6.   Al l  of  t he appl i cabl e r equi r ement s of  t hi s 
par agr aph wi t h r ef er ence t o dr awi ng submi t t al s shal l  
appl y equal l y t o cat al og cut s,  i l l ust r at i ons,  
pr i nt ed speci f i cat i ons,  wel d qual i f i cat i ons,  mi l l  
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t est s,  f act or y t est s,  f i el d t est s,  or  ot her  r equi r ed 
dat a,  except  t hat  t wo addi t i onal  copes shal l  be 
submi t t ed i n l i eu of  any r epr oduci bl es.   Al l  
cor r espondence,  dr awi ngs,  l i t er at ur e,  i nst r uct i on 
books,  dat a,  and namepl at es shal l  be i n t he Engl i sh 
l anguage,  wi t h Met r i c ( Engl i sh)  uni t s as cur r ent l y  
used i n t he Uni t ed St at es.

7.   Any manuf act ur i ng wor k per f or med pr i or  t o t he 
appr oval  of  t he dr awi ngs wi l l  be at  t he Cont r act or ' s 
r i sk.   The Cont r act or  shal l  make any changes i n t he 
desi gn whi ch ar e necessar y t o make t he equi pment  
conf or m t o t he pr ovi s i ons and i nt ent  of  t hese 
speci f i cat i ons wi t hout  addi t i onal  cost  t o t he 
Gover nment .   Appr oval  of  t he dr awi ngs shal l  not  be 
const r ued as a compl et e check but  wi l l  i ndi cat e onl y 
t hat  t he gener al  met hod of  const r uct i on and 
det ai l i ng i s sat i sf act or y.   Appr oval  by t he 
Cont r act i ng Of f i cer  of  t he Cont r act or ' s dr awi ng 
shal l  not  be hel d t o r el i eve t he Cont r act or  of  any 
par t  of  t he Cont r act or ' s '  obl i gat i on t o meet  al l  of  
t he r equi r ement s of  t hese speci f i cat i ons or  of  t he 
r esponsi bi l i t y  f or  t he cor r ect ness of  t he 
Cont r act or ' s dr awi ngs.

8.   Upon compl et i on of  t he wor k under  t hi s cont r act ,  
t he Cont r act or  shal l  f ur ni sh a compl et e set  of  [ CADD 
f i l es]  [ pr ocess t r aci ngs t oget her  wi t h compl et e set s 
of  bl ack and whi t e pr i nt s or  bl ue- pr i nt s]  of  added 
dr awi ngs as f i nal l y  appr oved.   [ The CADD f i l es shal l  
be f ur ni shed i n Mi cr ost at i on f or mat  on el ect r oni c 

medi a;  i . e. ,  31/ 2 i nch f l oppy di sks,  compact  di sks,  
et c. ]   [ The pr ocess t r aci ngs shal l  be f ul l  s i ze 
r epr oduci bl es made on c l ot h,  Myl ar ,  or  equal ,  f r om 
t he or i gi nal  t r aci ngs by phot ogr aphi c- t ype 
r epr oduct i on,  and shal l  be of  such qual i t y  and 
cl ar i t y as t o per mi t  shar p and t hor oughl y l egi bl e 
mi cr of i l m copyi ng. ]   These [ CADD f i l es]  [ t r aci ngs]  
[ t r aci ngs and pr i nt s]  shal l  show al l  changes and 
r evi s i ons,  i ncl udi ng any f i el d changes made up t o 
t he t i me t hat  t he equi pment  i s  compl et ed and 
accept ed and t he cont r act  number  shal l  be shown 
t her eon.   The number  shal l  be l ocat ed i mmedi at el y 
above t he t i t l e bl ock i f  possi bl e.

9.   Par t s cat al ogs,  wher e appl i cabl e,  t he oper at i ng 
i nst r uct i ons especi al l y  pr epar ed cover i ng al l  
equi pment  f ur ni shed under  t hi s cont r act  whi ch may be 
needed or  usef ul  i n oper at i on,  mai nt enance,  r epai r ,  
di smant l i ng,  or  assembl i ng,  and f or  r epai r  and 
i dent i f i cat i on of  par t s f or  or der i ng r epl acement s 
shal l  be assembl ed under  a sui t abl e common cover  and 
[ _____]  copi es of  t he assembl ed mat er i al  shal l  be 
f ur ni shed.   The assembl ed mat er i al  shal l  i ncl ude 
compl et e i dent i f i cat i on of  t he spar e par t s f ur ni shed 
i n compl i ance wi t h t he r equi r ement s of  t hese 
specifications.

Par t  I I I  - -  LI ST OF DOCUMENTS,  EXHI BI TS,  AND OTHER 
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ATTACHMENTS

Sect i on F   Li st  of  Document s,  Exhi bi t s,  and Ot her  
Attachments

Sui t abl e dr awi ngs showi ng t he l ocat i on and gener al  
ar r angement s of  t he equi pment ,  a s i ngl e- l i ne di agr am 
of  t he mai n power  connect i ons,  and t abul at i ons of  
f eeder  c i r cui t  dat a shoul d be i nc l uded wi t h t he 
pr ocur ement  speci f i cat i ons.   The dr awi ngs shoul d 
i ncl ude al l  f eat ur es not  adequat el y cover ed i n t he 
speci f i cat i ons whi ch wi l l  af f ect  t he desi gn of  
r el at ed equi pment  or  t he st r uct ur e.

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

1. 1   PAYMENT PROCEDURES

The 480- Vol t  St at i on Ser vi ce Swi t chgear  and Tr ansf or mer s wi l l  be pai d by 
t he l ump sum j ob basi s f or  cost s associ at ed wi t h [ f ur ni shi ng]  [ and]  
[ i nst al l i ng]  t he 480- Vol t  St at i on Ser vi ce Swi t chgear  and Tr ansf or mer s and 
ot her  compl et ed wor k,  as speci f i ed.

1. 2   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  C39. 1 ( 1981;  R 1992)  Requi r ement s f or  El ect r i cal  
Anal og I ndi cat i ng I nst r ument s

ASME I NTERNATI ONAL ( ASME)

ASME B1. 1 ( 2003;  R 2008)  Uni f i ed I nch Scr ew Thr eads 
( UN and UNR Thr ead For m)
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ASME B1. 20. 1 ( 2013)  Pi pe Thr eads,  Gener al  Pur pose ( I nch)

ASME B1. 20. 2M ( 2006;  R 2011)  Pi pe Thr eads,  60 Deg.  
Gener al  Pur pose ( Met r i c)

ASTM I NTERNATI ONAL ( ASTM)

ASTM B187/ B187M ( 2016)  St andar d Speci f i cat i on f or  Copper ,  
Bus Bar ,  Rod and Shapes and Gener al  
Pur pose Rod,  Bar  and Shapes

ASTM B188 ( 2015;  E 2016)  St andar d Speci f i cat i on f or  
Seaml ess Copper  Bus Pi pe and Tube

ASTM B236 ( 2007)  St andar d Speci f i cat i on f or  Al umi num 
Bar s f or  El ect r i cal  Pur poses ( Bus Bar s)

ASTM B236M ( 2007)  St andar d Speci f i cat i on f or  Al umi num 
Bar s f or  El ect r i cal  Pur poses ( Bus Bar s)  
(Metric)

ASTM B317/ B317M ( 2007;  R 2015;  E 2016)  St andar d 
Speci f i cat i on f or  Al umi num- Al l oy Ext r uded 
Bar ,  Rod,  Tube,  Pi pe,  St r uct ur al  Pr of i l es,  
and Pr of i l es f or  El ect r i cal  Pur poses ( Bus 
Conductor)

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

I EEE C37. 13 ( 2015)  St andar d f or  Low- Vol t age AC Power  
Ci r cui t  Br eaker s Used i n Encl osur es

I EEE C37. 16 ( 2009)  St andar d f or  Pr ef er r ed Rat i ngs,  
Rel at ed Requi r ement s,  and Appl i cat i on 
Recommendat i ons f or  Low- Vol t age AC ( 635 V 
and bel ow)  and DC 3200 V and bel ow)  Power  
Ci r cui t  Br eaker s

I EEE C37. 17 ( 2012)  St andar d f or  Tr i p Devi ces f or  AC 
and Gener al - Pur pose DC Low- Vol t age Power  
Ci r cui t  Br eaker s

I EEE C37. 20. 1 ( 2015)  St andar d f or  Met al - Encl osed 
Low- Vol t age Power  Ci r cui t - Br eaker  
Switchgear

I EEE C37. 20. 2 ( 1999;  Cor r  2000;  R 2005)  St andar d f or  
Met al - Cl ad Swi t chgear

I EEE C37. 20. 3 ( 2013)  St andar d f or  Met al - Encl osed 
I nt er r upt er  Swi t chgear

I EEE C37. 90 ( 2005;  R 2011)  St andar d f or  Rel ays and 
Rel ay Syst ems Associ at ed Wi t h El ect r i c  
Power  Appar at us

I EEE C57. 12. 01 ( 2015)  Gener al  Requi r ement s f or  Dr y- Type 
Di st r i but i on and Power  Tr ansf or mer s 
I ncl udi ng Those wi t h Sol i d- Cast  and/ or  
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Resi n- Encapsul at ed Wi ndi ngs

I EEE C57. 12. 50 ( 1981;  R 1998)  Vent i l at ed Dr y- Type 
Di st r i but i on Tr ansf or mer s,  1 t o 500 kVA,  
Si ngl e- Phase,  and 15 t o 500 kVA,  
Thr ee- Phase,  wi t h Hi gh- Vol t  601 t o 34, 500 
Volts

I EEE C57. 12. 51 ( 2008)  St andar d f or  Vent i l at ed Dr y- Type 
Power  Tr ansf or mer s,  501 kVA and Lar ger ,  
Thr ee- Phase,  wi t h Hi gh- Vol t age 601 t o 
34, 500 Vol t s,  Low- vol t age 208Y/ 120 t o 4160 
Vol t s -  Gener al  Requi r ement

I EEE C57. 12. 91 ( 2011)  St andar d Test  Code f or  Dr y- Type 
Di st r i but i on and Power  Tr ansf or mer s

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C80. 1 ( 2005)  Amer i can Nat i onal  St andar d f or  
El ect r i cal  Ri gi d St eel  Condui t  ( ERSC)

ANSI  C80. 3 ( 2015)  Amer i can Nat i onal  St andar d f or  
El ect r i cal  Met al l i c  Tubi ng ( EMT)

NEMA AB 3 ( 2013)  Mol ded Case Ci r cui t  Br eaker s and 
Thei r  Appl i cat i on

NEMA C37. 50 ( 2012)  Amer i can Nat i onal  St andar d f or  
Swi t chgear - - Low- Vol t age AC Power  Ci r cui t  
Br eaker s Used i n Encl osur es -  Test  
Procedures

NEMA C37. 51 ( 2003;  R 2010;  Addenda 2010)  Amer i can 
Nat i onal  St andar d f or  Swi t chgear - - Met al  
Encl osed Low- Vol t age AC Power ,  
Ci r cui t - Br eaker  Swi t chgear  
Assembl i es- Conf or mance Test  Pr ocedur es

NEMA FB 1 ( 2014)  St andar d f or  Fi t t i ngs,  Cast  Met al  
Boxes,  and Condui t  Bodi es f or  Condui t ,  
El ect r i cal  Met al l i c  Tubi ng,  and Cabl e

NEMA TR 1 ( 2013)  Tr ansf or mer s,  Regul at or s,  and 
Reactors

NEMA WC 70 ( 2009)  Power  Cabl e Rat ed 2000 V or  Less 
f or  t he Di st r i but i on of  El ect r i cal  
Energy--S95-658

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 

SECTI ON 26 22 00. 00 10  Page 11



17- 14)  Nat i onal  El ect r i cal  Code

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

1. 3   SUMMARY

a.   The l ocat i on and gener al  ar r angement  of  t he l ow- vol t age met al - encl osed 
swi t chgear  assembl y,  [ met al - encl osed bus st r uct ur es]  [ and st at i on 
ser vi ce t r ansf or mer s]  ar e shown.   Modi f i cat i ons of  t he equi pment  
ar r angement  or  t he equi pment  devi ce r equi r ement s shown shal l  be subj ect  
t o appr oval .   The swi t chgear  assembl y shal l  be compl et el y assembl ed and 
wi r ed at  t he f act or y.   Assembl e at  t he f act or y t he met al - encl osed bus 
st r uct ur es i n sect i ons of  suf f i c i ent  l engt h f or  conveni ence of  t est s,  
shi pment ,  and i nst al l at i on.   Af t er  compl et e assembl y,  di sassembl e t he 
swi t chgear  gr oup i nt o sect i ons,  f or  conveni ence of  handl i ng,  shi pment ,  
and i nst al l at i on.

b.   Each shi ppi ng sect i on of  t he swi t chgear  shal l  be pr oper l y mat chmar ked 
t o f aci l i t at e r eassembl y,  and shal l  be pr ovi ded wi t h r emovabl e l i f t i ng 
channel s wi t h eye bol t s f or  at t achment  of  cr ane sl i ngs t o f aci l i t at e 
l i f t i ng and handl i ng.   The equi pment  shal l  be shi pped as compl et el y 
assembl ed and wi r ed as f easi bl e so as t o r equi r e a mi ni mum of  
i nst al l at i on wor k.   Swi t chgear  gr oups and met al - encl osed buses whi ch 
ar e di sassembl ed i nt o sect i ons f or  shi pment  shal l  have t he associ at ed 
par t s pr oper l y mat chmar ked t o f ac i l i t at e i nst al l at i on by t he 
Gover nment .   Any r el ay ( ,  i ndi cat i ng i nst r ument )  or  ot her  devi ce whi ch 
cannot  wi t hst and t he hazar ds of  shi pment  when mount ed i n pl ace on t he 
swi t chgear  shal l  be car ef ul l y  packed and shi pped separ at el y.   These 
pi eces shal l  be mar ked wi t h t he number  of  t he panel  on whi ch t hey ar e 
t o be mount ed and f ul l y  i dent i f i ed so t hey can be r eadi l y mount ed and 
connected.

c.   Al l  f i ni shed pai nt ed sur f aces and met al  wor k shal l  be wr apped sui t abl y 
or  ot her wi se pr ot ect ed f r om damage dur i ng shi pment .   Al l  par t s shal l  be 
pr epar ed f or  shi pment  so t hat  s l i ngs f or  handl i ng may be at t ached 
r eadi l y whi l e t he par t s ar e i n a r ai l way car  or  t r anspor t  t r uck.   
Swi t chgear  sect i ons cr at ed f or  shi pment  shal l  be of  such s i ze,  
i ncl udi ng cr at es,  t hat  t hey wi l l  pass t hr ough a [ _____] - met er  by 
[ _____] - met er  [ _____] - f oot  by [ _____] - f oot  hat ch openi ng,  and a 
[ _____] - met er  by [ _____] - met er  [ _____] - f oot  by [ _____] - f oot  wal l  
opening.

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  
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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,  
Ai r  For ce,  and NASA pr oj ect s.

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 
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.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my 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 . ] [ 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

Shop Dr awi ngs;  G[ ,  [ _____] ]
I nst al l at i on;  G[ ,  [ _____] ]
Ter mi nal  Bl ocks;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Switchgear
Power  Ci r cui t  Br eaker s
Transformers
Spar e Par t s
Met al - Encl osed Bus

SD- 04 Sampl es

Namepl at es;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Fact or y I nspect i on and Test s
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1. 5   EXTRA MATERI ALS

Submi t  a l i s t  of  spar e par t s as speci f i ed her i n.   Spar e par t s shal l  be 
dupl i cat es of  t he or i gi nal  par t s f ur ni shed,  and shal l  be i nt er changeabl e 
t her ewi t h.   Fur ni sh t he f ol l owi ng spar e par t s f or  each t ype and f r ame si ze 
of  dr awout  c i r cui t  br eaker ,  except  t hat  onl y one spar e i s r equi r ed wher e 
par t s ar e appl i cabl e t o al l  t ypes and f r ame si zes of  t he c i r cui t  br eaker s:

a.   One compl et e set  of  mai n,  i nt er medi at e and ar c i ng cont act s and 
associ at ed spr i ngs f or  one t hr ee pol e br eaker .

b.   One compl et e set  of  ar c chut e assembl i es f or  one t hr ee pol e br eaker .
 

c.   One set  of  pr i mar y di sconnect i ng devi ces f or  one t hr ee pol e br eaker .
 

d.   One set  of  secondar y di sconnect i ng devi ces f or  one t hr ee pol e br eaker .

e.   One shunt  t r i p coi l .

f .   One Spr i ng- char gi ng mot or  or  sol enoi d f or  el ect r i cal l y- oper at ed 
breakers.

g.   One Cont r ol  r el ay of  each t ype and r at i ng f or  el ect r i cal l y- oper at ed 
breakers.

h.   One Auxi l i ar y swi t ch compl et e f or  el ect r i cal l y- oper at ed br eaker s.

i .   One manual  oper at i ng mechani sm handl e f or  dr awout  f eeder  ai r  c i r cui t  
breakers.

j .   Twel ve f uses of  each t ype and si ze f or  vol t age t r ansf or mer s.

k.   Si x I ndi cat i ng l amp assembl i es ( t hr ee r ed l ens and t hr ee gr een l ens. )

l .   Ten I ndi cat i ng l amp col or  caps of  each col or .

m.   One spr i ng f or  st or ed- ener gy c l osi ng mechani sm.

n.   Four  spar e bl ank namepl at es f or  oper at i ng uni t  door s.

o.   One l ot  spar e bul bs f or  i ndi cat i ng l amp assembl i es,  package t o cont ai n 
not  l ess t han 20.

PART 2   PRODUCTS

2. 1   NAMEPLATES

Submi t  sampl es of  engr aved namepl at es wi t h a schedul e of  namepl at e s i zes 
and l et t er i ng.   The Cont r act or  wi l l  be per mi t t ed t o suppl y and at t ach t o 
t he swi t chgear  assembl y a namepl at e or  t r ademar k.   I ncl ude a dr awi ng or  
i l l ust r at i on showi ng t he pr oposed namepl at e,  i t s  s i ze and l ocat i on.   
Pr ovi de each i t em of  equi pment  mount ed on t he swi t chgear ,  whi ch does not  
have a sui t abl e desi gnat i on i ncl uded as an i nt egr al  par t  of  t he devi ce,  
wi t h an engr aved namepl at e or  wi t h ot her  appr oved sui t abl e means of  
i dent i f i cat i on.   Namepl at es shal l  be made of  l ami nat ed sheet  pl ast i c or  of  
anodi zed al umi num appr oxi mat el y 3 mm 1/ 8 i nch t hi ck,  engr aved t o pr ovi de 
whi t e l et t er s on a bl ack backgr ound.   Pr ovi de equi pment  of  t he wi t hdr awal  
t ype wi t h namepl at es mount ed on t he r emovabl e equi pment  i n l ocat i ons 
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vi s i bl e when t he equi pment  i s  i n pl ace.   The namepl at es shal l  be f ast ened 
t o t he panel s i n pr oper  posi t i ons wi t h bl ack f i ni shed r oundhead scr ews.   
Each cont r ol  swi t ch shal l  be pr ovi ded wi t h an escut cheon cl ear l y mar ked t o  
show each oper at i ng posi t i on.   The swi t ch i dent i f i cat i ons shal l  be engr aved 
on t he escut cheon pl at es or  on separ at e namepl at es.   The escut cheon and 
namepl at e mar ki ngs shal l  be subj ect  t o appr oval .

2. 2   COPPER AND ALUMI NUM BARS AND RODS

Copper  or  al umi num bar s and shapes f or  mai n bus and gr ound bus conduct or s 
may be pr ovi ded at  t he opt i on of  t he Cont r act or  and shal l  conf or m t o t he 
r equi r ement s of  ASTM B187/ B187M, ASTM B188,   ASTM B236M ASTM B236,  and 
ASTM B317/ B317M.

2. 3   CONDUI T AND ELECTRI CAL METALLI C TUBI NG

Ri gi d condui t  shal l  conf or m t o ANSI  C80. 1 and shal l ,  be z i nc- coat ed 
( gal vani zed)  bot h i nsi de and out s i de by t he hot - di p met hod.   El ect r i cal  
met al l i c  t ubi ng shal l  conf or m t o ANSI  C80. 3.   Fi t t i ngs f or  r i gi d met al  
condui t  and el ect r i cal  met al l i c  t ubi ng shal l  conf or m t o NEMA FB 1.

2. 4   CONNECTIONS

Al l  bol t s,  st uds,  machi ne scr ews,  nut s,  and t apped hol es shal l  be i n 
accor dance wi t h ASME B1. 1.   Thr eads f or  s i zes 6 t o 25 mm 1/ 4 t o 1 i nch,  
i ncl usi ve,  shal l  be NC or  UNC ser i es.   The si zes and t hr eads of  al l  val ves,  
pi pe and f i t t i ngs,  condui t  and f i t t i ngs,  t ubi ng and f i t t i ngs,  and 
connect i ng equi pment  shal l  be i n accor dance wi t h ASME B1. 20. 2MASME B1. 20. 1.   
Manuf act ur er ' s st andar d t hr ead and const r uct i on may be used on smal l  i t ems 
whi ch,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  ar e i nt egr al l y  
r epl aceabl e,  except  t hat  t hr eads f or  ext er nal  connect i ons t o t hese i t ems 
shal l  meet  t he above r equi r ement s.

2. 5   480- VOLT STATI ON SERVI CE SWI TCHGEAR

2. 5. 1   General

Except  as ot her wi se speci f i ed or  i ndi cat ed,  t he desi gn,  const r uct i on and 
t est s of  t he swi t chgear  shal l  conf or m t o t he appl i cabl e r equi r ement s of  
I EEE C37. 13,  and [ I EEE C37. 20. 1][ I EEE C37. 20. 2][ I EEE C37. 20. 3] .  The 
swi t chgear  wi l l  be used t o di st r i but e power  f r om t wo [ [ _____] - kVA,  
[ _____] - 480 vol t ]  [ 13, 800- 480 vol t ] ,  3- phase,  60- Hz,  st at i on ser vi ce 
t r ansf or mer s t o 480- vol t  power  di st r i but i on cent er s and t o ot her  st at i on 
ser vi ce l oads.   The swi t chgear  assembl y shal l  cont ai n t wo mai n bus sect i ons 
connect ed by a bus t i e c i r cui t  br eaker .   Each mai n bus sect i on wi l l  be 
connect ed t o a suppl y t r ansf or mer  t hr ough a mai n suppl y c i r cui t  br eaker .   
The t wo mai n suppl y c i r cui t  br eaker s and t he bus t i e c i r cui t  br eaker  shal l  
be el ect r i cal l y  oper at ed and wi l l  nor mal l y be r emot el y cont r ol l ed.   
Aut omat i c bus t r ansf er  shal l  be pr ovi ded as speci f i ed i n par agr aph 
Aut omat i c Bus Tr ansf er .   The swi t chgear  shal l  have i nst r ument s,  cont r ol  
accessor i es,  and ot her  equi pment  mount ed on t he f r ont  panel s and i nsi de t he 
swi t chgear  as shown and as speci f i ed.   The annunci at or  wi ndow gr oup wi l l  be 
f ur ni shed by t he Gover nment  f or  mount i ng and wi r i ng by t he Cont r act or .

2. 5. 2   Encl osur e and Fr amewor k

2. 5. 2. 1   Switchgear

The swi t chgear  shal l  be of  t he t ot al l y- encl osed,  f r ee- st andi ng,  dead- f r ont  
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t ype bui l t  on a sui t abl e f r amewor k of  st r uct ur al  s t eel ,  or  by an equi val ent  
appr oved met hod,  whi ch shal l  pr ovi de a sel f - suppor t i ng and st abl e 
st r uct ur e.   Met al - encl osed swi t chgear  const r uct i on consi st i ng of  r i bbed 
si de sheet s and f abr i cat ed f r amewor k whi ch i s f unct i onal l y equi val ent  t o 
t he st r uct ur al  s t eel  f r amewor k speci f i ed wi l l  be accept abl e.   The f r amewor k 
and st r uct ur e shal l  be suf f i c i ent l y r i gi d t o wi t hst and oper at i on of  t he 
equi pment  or  any st r esses due t o shor t  c i r cui t s.   Each shi ppi ng assembl y 
shal l  al so be suf f i c i ent l y r i gi d,  wi t h t he addi t i on of  t empor ar y member s i f  
r equi r ed,  t o wi t hst and handl i ng dur i ng shi pment  and i nst al l at i on.

2. 5. 2. 2   Enclosure

The encl osur e shal l  be made of  sel ect ed smoot h sheet  st eel  panel s,  sui t abl y 
suppor t ed.   Door s and panel s used t o suppor t  i nst r ument s and ot her  devi ces 
and bar r i er s bet ween compar t ment s shal l  not  be l ess t han No.  11 MSG.   
Exposed panel s on t he f r ont  and ends of  t he encl osur e shal l  be bent  angl e 
or  channel  edges wi t h al l  cor ner  seams wel ded and gr ound smoot h,  or  shal l  
be t he manuf act ur er ' s equi val ent  const r uct i on as appr oved.   The f r ont  
out s i de sur f aces shal l  not  be dr i l l ed or  wel ded f or  t he pur pose of  
at t achi ng wi r es or  mount i ng devi ces i f  such hol es or  f ast eni ngs wi l l  be 
v i s i bl e f r om t he f r ont .

2. 5. 2. 3   Dr awout  Ci r cui t  Br eaker

Each dr awout  t ype c i r cui t  br eaker  shal l  be compl et el y encl osed i n a met al  
compar t ment .   Access t o t he c i r cui t  br eaker s shal l  be pr ovi ded t hr ough 
hi nged st eel  door s.   Access t o i nst r ument  and r el ay wi r i ng,  i nst r ument  
t r ansf or mer s and f uses,  shal l  al so be t hr ough hi nged door s.   Al l  hi nged 
door s shal l  have bent  angl e or  channel  edges,  i nvi s i bl e hi nges and sui t abl e 
l at ches or  f ast eni ngs.   Access t o bus compar t ment s shal l  be t hr ough 
r emovabl e bol t ed panel s,  cover  pl at es or  hi nged door s.

2. 5. 2. 4   Vent i l at i ng Openi ng

Vent i l at i ng openi ngs shal l  be pr ovi ded as r equi r ed and shal l  pr ef er abl y be  
of  t he gr i l l e t ype.   Al l  vent i l at i ng openi ngs shal l  be pr ovi ded wi t h 
cor r osi on- r esi st ant  i nsect - pr oof  scr eens on t he i nsi de.

2. 5. 2. 5   Foundations

Cont i nuous channel  i r on f oundat i ons,  compl et e wi t h bol t s and dr i l l ed hol es  
f or  gr out i ng and anchor i ng t o t he f l oor ,  shal l  be f ur ni shed by t he 
Cont r act or  f or  t he compl et e l engt h ( f r ont  and r ear )  of  each [ subst at i on]  
[ swi t chgear  assembl y] .   Channel  const r uct i on and dr i l l i ng shal l  be as 
r equi r ed f or  mount i ng t he equi pment .   The channel s shal l  be desi gned f or  
f l at  mount i ng and maxi mum channel  dept h shal l  be 63 mm 2- 1/ 2 i nches.   The 
f oundat i on channel s shal l  be pl aced on t op of  t he f l oor ,  f ast ened i n pl ace,  
and t hen f i l l ed wi t h gr out .   Addi t i onal  channel  or  subst ant i al  met al  t r i m 
shal l  be pr ovi ded f l ush wi t h t he end panel s t o compl et el y encl ose t he bases 
acr oss t he ends of  t he equi pment  assembl i es wher e exposed t o v i ew.

2. 5. 3   Buses and Connect i ons

a.   The buses i n each mai n bus sect i on shal l  have a cont i nuous 
cur r ent - car r y i ng capaci t y of  not  l ess t han [ 1, 200]  [ 1, 600]  [ 2, 000]  
[ 3, 000]  amper es wi t hout  exceedi ng t he t emper at ur e l i mi t s speci f i ed i n [
I EEE C37. 20. 1][ I EEE C37. 20. 2][ I EEE C37. 20. 3] .   The buses shal l  have 
mechani cal  and t her mal  capaci t i es coor di nat ed wi t h t he i nt er r upt i ng 
r at i ng of  t he power  suppl y c i r cui t  br eaker s.   Bus bar s shal l  be of  
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har d- dr awn copper ,  al umi num,  or  al umi num- al l oy.   Shop spl i ces and t ap 
connect i ons shal l  be br azed,  pr essur e- wel ded or  bol t ed.   Al l  spl i ces 
f or  f i el d assembl y shal l  be bol t ed.   Wher e bol t ed connect i ons ar e used,  
cont act  sur f aces shal l  be s i l ver - pl at ed except  t hat  cont act  sur f aces 
f or  al umi num- al l oy may be t i n- pl at ed and shal l  be equi pped wi t h 
pr ovi s i ons f or  adequat e c l ampi ng.   The buses shal l  be mount ed on 
i nsul at i ng suppor t s of  wet  pr ocess por cel ai n,  gl ass pol yest er ,  or  
sui t abl e mol ded mat er i al .   Al l  pr i mar y connect i ons i ncl udi ng t he power  
connect i ons t o t he l i ne s i de of  t he c i r cui t  br eaker s shal l  be by bus 
bar.

b.   The st andar d phasi ng wi t hi n equi pment  housi ng f or  AC power  c i r cui t s 
shal l  be A- B- C f r om l ef t  t o r i ght  when f aci ng t he f r ont  of  t he 
equi pment ,  A- B- C f r om t op t o bot t om,  and A- B- C f r om f r ont  t o back.   
Nonst andar d phasi ng i n any compar t ment  wi l l  be per mi t t ed onl y upon 
appr oval  and pr ovi di ng each phase i s i dent i f i ed and a war ni ng s i gn,  
" Nonst andar d Phasi ng, "  i s  i ncor por at ed wi t hi n such a compar t ment .

c.   Bl ank compar t ment s wi t hout  buses and smal l  spar e compar t ment s wi t h 
buses and compl et e pr ovi s i ons f or  i nst al l i ng f ut ur e f eeder  c i r cui t  
br eaker s shal l  be pr ovi ded wher e shown.

2. 5. 4   Power  Ci r cui t  Br eaker s

2. 5. 4. 1   General

The power  suppl y,  bus t i e,  and f eeder  ai r  c i r cui t  br eaker s shal l  be 3- pol e,  
dead- f r ont ,  dr awout  t ype r at ed 600 vol t s AC,  conf or mi ng t o t he r equi r ement s 
of I EEE C37. 13; I EEE C37. 16;  and I EEE C37. 17.   Al l  c i r cui t  br eaker s of  t he 
same f r ame si ze and t ype of  oper at i on ( el ect r i cal  or  manual )  shal l  be 
i nt er changeabl e.   Sui t abl e means shal l  be pr ovi ded f or  r emovi ng and 
handl i ng t he dr awout  c i r cui t  br eaker s.   These means may i ncl ude suppor t  
f r om t he t op of  t he swi t chgear  encl osur e wi t hout  i nt er f er ence wi t h i ncomi ng 
or  out goi ng wi r i ng.   The Gover nment  r eser ves t he r i ght  t o change t he 
i ndi cat ed cur r ent  r at i ngs,  wi t hi n f r ame l i mi t s,  of  t he t r i ppi ng devi ces at  
t he t i me t he shop dr awi ngs ar e submi t t ed f or  appr oval .   Over cur r ent  t r i p 
al ar m cont act s,  wi t h means f or  manual  r eset ,  shal l  be f ur ni shed as 
i ndi cat ed.   Cover s shal l  be pr ovi ded over  r eadi l y accessi bl e ener gi zed 
por t i ons t o pr event  hazar ds t o per sonnel  when wi t hdr awi ng or  i nser t i ng t he 
breakers.

2. 5. 4. 2   Power  Suppl y and Bus Ti e Ci r cui t  Br eaker s

The 2 power  suppl y c i r cui t  br eaker s and t he bus t i e c i r cui t  br eaker  shal l  
be el ect r i cal l y- oper at ed dr awout  t ype wi t h t he c l osi ng mechani sm desi gned 
f or  oper at i on on 125 vol t s DC.   The ci r cui t  br eaker s shal l  be r at ed 600 
vol t s AC,  [ 600]  [ 1, 600]  [ 3, 000]  amper e f r ame si ze,  [ 22, 000]  [ 42, 000]  
[ 65, 000]  amper es symmet r i cal  i nt er r upt i ng capaci t y  at  600 vol t s AC,  wi t h 
cont i nuous cur r ent  r at i ngs as i ndi cat ed.   Each ci r cui t  br eaker  shal l  be 
pr ovi ded wi t h f unct i onal  component s i n accor dance wi t h Tabl e 1 of  
I EEE C37. 13,  i ncl udi ng means f or  manual  emer gency t r i ppi ng  and manual  
c l osi ng f or  mai nt enance oper at i on.   Each power  suppl y br eaker  and t he bus 
t i e c i r cui t  br eaker  shal l  be pr ovi ded wi t h a sol i d- st at e di r ect - act i ng 
over - cur r ent  t r i ppi ng devi ce consi st i ng of  l ong- t i me- del ay and 
shor t - t i me- del ay el ement s.   The bus t i e c i r cui t  br eaker  shal l  be f ur ni shed 
wi t hout  an over cur r ent  t r i p devi ce but  shal l  be pr ovi ded wi t h a 125- vol t  DC 
shunt  t r i p devi ce.   Long- t i me and shor t - t i me- del ay oper at i on bands shal l  be 
sel ect ed t o pr ovi de maxi mum sel ect i v i t y bet ween t he pr i mar y suppl y 
pr ot ect i ve r el ays,  power  suppl y br eaker s,  bus t i e br eaker ,  f eeder  br eaker s 
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and mot or  cont r ol  cent er  mol ded case br eaker s f or  a f aul t  on a f eeder  
c i r cui t .   I nf or mat i on on pr i mar y r el ays and mol ded case br eaker s wi l l  be 
suppl i ed t o t he Cont r act or .   The 2 power  suppl y c i r cui t  br eaker s and t he 
bus t i e c i r cui t  br eaker  shal l  be el ect r i cal l y  i nt er l ocked so t hat  onl y 2 of  
t he 3 br eaker s can be i n t he c l osed posi t i on at  t he same t i me.   A l ocal  
t est  cont r ol  swi t ch shal l  be pr ovi ded f or  each el ect r i cal l y- oper at ed 
c i r cui t  br eaker  whi ch shal l  be el ect r i cal l y  i nt er l ocked t hr ough cel l  
swi t ches or  secondar y di sconnect s t o pr event  br eaker  oper at i on except  when 
t he br eaker  i s  i n t he t est  posi t i on.   Suf f i c i ent  br eaker  auxi l i ar y swi t ch 
cont act s and cel l  swi t ches shal l  be pr ovi ded t o accompl i sh t he r equi r ed 
br eaker  cont r ol  and i nt er l ocki ng syst em as shown.   At  l east  4 auxi l i ar y 
swi t ch cont act s shal l  be pr ovi ded on each br eaker .   At  l east  2 spar e 
auxi l i ar y swi t ch cont act s,  one nor mal l y- open and one nor mal l y- c l osed,  shal l  
al so be pr ovi ded on each el ect r i cal l y- oper at ed br eaker .

2. 5. 4. 3   Feeder  Ai r  Ci r cui t  Br eaker s

Feeder  br eaker s shal l  be i ndependent  manual l y- oper at ed t ype wi t h 
manual l y- char ged st or ed ener gy c l osi ng mechani sm and wi t h f r ame si zes as 
i ndi cat ed,  and shal l  be r at ed 600 vol t s AC.   Ci r cui t  br eaker s wi t h 
600- amper e f r ames shal l  have a shor t - c i r cui t  i nt er r upt i ng capaci t y of  not  
l ess t han 22, 000 r ms symmet r i cal  amper es at  600 vol t s AC.   Each f eeder  
br eaker ,  except  as speci f i ed ot her wi se,  shal l  be pr ovi ded wi t h a 
sol i d- st at e di r ect - act i ng over cur r ent  t r i ppi ng devi ce consi st i ng of  a 
l ong- t i me- del ay el ement  and a shor t - t i me- del ay el ement .   The 
l ong- t i me- del ay t r i p el ement s f or  di r ect - act i ng over cur r ent  t r i ppi ng 
devi ces shal l  be adj ust abl e over  an appr oxi mat e r ange of  80 t o 110 per cent  
of  t he t r i p amper e r at i ng.   The shor t - t i me- del ay t r i p el ement s,  f or  t he 
di r ect - act i ng over cur r ent  t r i ppi ng devi ces shal l  be adj ust abl e over  a r ange 
of  appr oxi mat el y 4 t o 10 t i mes t he amper e r at i ng.   Manual l y- oper at ed 
dr awout  t ype c i r cui t  br eaker s shal l  be f i t t ed wi t h sui t abl e oper at i ng 
handl es,  pr ef er abl y of  t he pi st ol  gr i p t ype,  or  ver t i cal  l ever  t ype,  
desi gned t o c l ose t he br eaker  wi t h a r ot ar y mot i on of  l ess t han 180 
degr ees.   Al l  br eaker s shal l  be desi gned f or  t r i ppi ng by a r ot ar y mot i on i n 
t he opposi t e di r ect i on or  by pr essi ng a r eadi l y accessi bl e t r i p but t on.   
The oper at i ng handl es shal l  be easi l y r emovabl e when i t  i s  necessar y t o 
open t he compar t ment  door  and easi l y r epl aceabl e f or  oper at i ng t he br eaker  
i n t he wi t hdr awn or  t est  posi t i on.   Dupl i cat e f eeder  br eaker s shal l  be key 
i nt er l ocked.   Each br eaker  shal l  be equi pped wi t h a conspi cuous mechani cal  
t ar get  v i s i bl e wi t h t he br eaker  i n t he nor mal  oper at i ng posi t i on t o 
i ndi cat e whet her  t he br eaker  i s  open or  c l osed and shal l  be pr ovi ded wi t h a 
manual l y- r eset  bel l  al ar m cont act  t o ener gi ze t he annunci at or  c i r cui t  onl y 
when t he br eaker  i s  aut omat i cal l y  t r i pped on a f aul t  or  over l oad.   The 
ci r cui t  br eaker  f or  t he power house cr ane f eeder  shal l  be manual l y- oper at ed 
t ype equi pped wi t h a 125- vol t  DC shunt  t r i p at t achment  f or  emer gency 
oper at i on f r om r emot e st at i ons.

2. 5. 4. 4   Aut omat i c Bus Tr ansf er

The st at i ons shal l  be pr ovi ded wi t h aut omat i c bus t r ansf er .   The aut omat i c 
t r ansf er  ar r angement  shal l  be as shown by t he schemat i c di agr ams and shal l  
i ncor por at e t he f ol l owi ng ( nor mal  oper at i on wi l l  be wi t h bot h suppl y 
br eaker s c l osed and t he bus t i e br eaker  open) :

a.   Loss of  vol t age on one bus shal l  cause t he associ at ed suppl y br eaker  t o 
t r i p and t he bus t i e br eaker  t o c l ose.

b.   Aut omat i c t r ansf er  cont r ol  wi l l  cease t o f unct i on i f  ei t her  of  t he 
suppl y br eaker s or  t he bus t i e br eaker  t r i p on over cur r ent .
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c.   Recover y of  vol t age f r om 1 of  t he 2 nor mal  sour ces shal l  ( af t er  a t i me 
del ay)  open t he bus t i e br eaker  and cl ose t he associ at ed suppl y br eaker .

d.   Recover y of  vol t age f r om bot h nor mal  sour ces shal l  ( af t er  a t i me del ay)  
open t he bus t i e br eaker  and cl ose t he suppl y br eaker s.

e.   Af t er  pi ckup by t he vol t age r el ays,  t he bus t r ansf er  oper at i on shal l  be 
accompl i shed wi t hi n appr oxi mat el y 1 second.

2. 5. 5   Wiring

2. 5. 5. 1   Cont r ol  Panel  and Power  Wi r i ng

Cont r ol  panel  wi r i ng shal l  be st r anded copper  swi t chboar d wi r e wi t h 
600- vol t  i nsul at i on.   The wi r e shal l  be Type SI S as l i s t ed i n NFPA 70 and 
shal l  meet  t he r equi r ement s of  NEMA WC 70.   Hi nge wi r e shal l  have c l ass K 
st r andi ng.   Cur r ent  t r ansf or mer  secondar y l eads shal l  be not  smal l er  t han 
No.  10 AWG.   The mi ni mum si ze of  wi r e f or  al l  ot her  cont r ol  wi r i ng shal l  be 
No.  14 AWG.   Power  wi r i ng f or  480- vol t  c i r cui t s and bel ow shal l  be of  t he 
same t ype as cont r ol  panel  wi r i ng and t he mi ni mum si ze shal l  be No.  12 AWG.

2. 5. 5. 2   Ter mi nal s and I nst al l at i on

a.   Cont r ol  wi r i ng wi t hi n t he assembl y housi ngs shal l  be f ur ni shed and 
i nst al l ed by t he Cont r act or  as speci f i ed.   Al l  cont r ol  wi r i ng l eavi ng 
equi pment  shal l  be r un t o and t er mi nat ed on t er mi nal  bl ocks.   Ter mi nal  
bl ocks and i nt er nal  wi r i ng shal l  be pr ovi ded f or  connect i on of  r emot e 
c i r cui t s t o al l  spar e auxi l i ar y and al ar m cont act s,  r emot e 
annunci at or s,  r emot e cont r ol  swi t ches,  and pi l ot  devi ces and r emot e 
i ndi cat i ng l i ght s wher e such devi ces ar e speci f i ed and appl i cabl e t o 
t he equi pment  i nvol ved.   Each i ndi v i dual  pot ent i al  t r ansf or mer  l ead 
shal l  be br ought  out  t o a t er mi nal  bl ock.   Pot ent i al  t r ansf or mer s f or  
gr ound det ect i ng c i r cui t s shal l  be gr ounded at  t he equi pment .   
Pot ent i al  t r ansf or mer s f or  met er i ng c i r cui t s wi l l  be r emot el y gr ounded 
by t he Gover nment .   Ther e shal l  be no spl i ces i n t he wi r i ng and al l  
connect i ons shal l  be made at  t er mi nal  st uds or  bl ocks.   Ter mi nal  bl ocks 
shal l  be added f or  wi r i ng t o devi ces havi ng l eads i nst ead of  
t er mi nal s.   I ndent ed t er mi nal s,  Bur ndy Type YAV10 or  an appr oved equal ,  
shal l  be used on al l  wi r es t er mi nat ed on scr ew or  st ud t er mi nal s.   Al l  
scr ew t er mi nal s shal l  have t oot hed l ock washer s and al l  s t ud t er mi nal s 
shal l  have cont act  nut s and ei t her  l ocki ng nut s or  l ock washer s.

b.   Al l  ext er nal  cont r ol  cabl es and power  cabl es wi l l  ent er  t he swi t chgear  
i n [ condui t ]  [ cabl e t r ays]  [ f r om above]  [ f r om bel ow] .   Space f or  cabl es 
as shown  shal l  be pr ovi ded.   The 600- vol t  met al - encl osed buses shal l  
ent er  t he swi t chgear  f r om [ above]  [ bel ow t hr ough f l oor  s l ot s] .   
Mat chi ng openi ngs shal l  be pr ovi ded i n t he swi t chgear  t o per mi t  t he 
ent r ance of  t he bus i nt o t he swi t chgear  t hr ough t he concr et e openi ngs.   
Cl am- st y l e t er mi nal s of  s i zes i ndi cat ed shal l  be pr ovi ded f or  al l  mai n 
power  cabl e l eavi ng t he swi t chgear .   The t er mi nal s shal l  be of  t he 
heavy- dut y,  f ul l  c l amp t ype,  Bur ndy " Qi k l ug" ,  or  appr oved equal .   
Adequat e pr ovi s i ons shal l  be i ncl uded f or  suppor t i ng t he Gover nment ' s 
cabl es bet ween t he conduct or  t er mi nat i ng poi nt s and wher e t hey ent er  or  
l eave t he swi t chgear .

2. 5. 5. 3   Ter mi nal  Bl ocks

Submi t  pr i nt s of  wi r i ng and t er mi nal  dr awi ngs i n accor dance wi t h Cont r act  
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Cl ause CONTRACTOR' S DRAWI NGS AND DATA,  whi ch wi l l  be mar ked and r et ur ned t o 
t he Cont r act or  f or  addi t i on of  t he desi gnat i ons t o t he t er mi nal  st r i ps and 
t r aci ngs,  al ong wi t h any r ear r angement  of  poi nt s r equi r ed.

a.   Ter mi nal  bl ocks f or  cont r ol  wi r i ng shal l  be mol ded or  f abr i cat ed t ype 
wi t h bar r i er s,  r at ed not  l ess t han 600 vol t s,  t ype [ _____] .   The 
t er mi nal s shal l  be r emovabl e bi ndi ng,  f i l l i s t er  or  washer  head scr ew 
t ype,  or  st ud t ype wi t h cont act  and l ocki ng nut s.   The t er mi nal s shal l  
be not  l ess t han No.  10 i n s i ze and shal l  have suf f i c i ent  l engt h and 
space f or  connect i ng at  l east  2 i ndent ed t er mi nal  connect or s f or  No.  
19/ 22 AWG conduct or s t o each t er mi nal .   The t er mi nal  ar r angement  shal l  
be subj ect  t o appr oval .   Not  l ess t han 10 per cent ,  but  i n no case l ess 
t han 2,  spar e t er mi nal s shal l  be pr ovi ded on each bl ock or  gr oup of  
blocks.

b.   Shor t - c i r cui t i ng t ype t er mi nal  bl ocks shal l  be f ur ni shed f or  al l  
cur r ent  t r ansf or mer  secondar y l eads and shal l  have pr ovi s i on f or  
shor t i ng t oget her  al l  l eads f r om each cur r ent  t r ansf or mer  wi t hout  f i r st  
openi ng any c i r cui t .   These t er mi nal  bl ocks shal l  be made by t he same 
manuf act ur er  as t he t er mi nal  bl ocks f or  cont r ol  wi r i ng l i s t ed above,  
t ype [ _____] .

c.   Whi t e or  ot her  l i ght - col or ed pl ast i c mar ki ng st r i ps,  f ast ened by scr ews 
t o each t er mi nal  bl ock,  shal l  be pr ovi ded f or  cont r ol  wi r e 
desi gnat i ons.   The manuf act ur er ' s  wi r e number  and t he Gover nment ' s wi r e 
number  shal l  bot h be shown f or  each connect ed t er mi nal  on t he mar ki ng 
st r i ps wi t h per manent  mar ki ng f l ui d.   The mar ki ng st r i ps shal l  be 
r ever si bl e t o per mi t  mar ki ng bot h s i des,  or  t wo mar ki ng st r i ps shal l  be 
f ur ni shed wi t h each bl ock,  t o accommodat e t he t wo set s of  wi r e number s.

d.   Load t er mi nal  bl ocks r at ed not  l ess t han 600 vol t s and of  adequat e 
capaci t y shal l  be pr ovi ded f or  t he conduct or s of  power  c i r cui t s except  
t hose suppl i ed f r om ai r  c i r cui t  br eaker s.   The t er mi nal s shal l  be of  
ei t her  t he st ud t ype wi t h cont act  nut s and l ocki ng nut s or  of  t he 
r emovabl e scr ew t ype,  havi ng l engt h and space f or  at  l east  t wo i ndent ed 
t er mi nal  connect or s of  t he s i ze r equi r ed on t he conduct or s t o be 
t er mi nat ed.   For  conduct or s r at ed mor e t han 50 amper es al l  scr ews shal l  
have hexagonal  heads.   For  conduct or s r at ed 50 t o 99 amper es t he 
mi ni mum scr ew si ze shal l  be 8 mm 5/ 16 i nch.   Conduct i ng par t s bet ween 
connect ed t er mi nal s shal l  have adequat e cont act  sur f ace and cr oss 
sect i on t o oper at e wi t hout  over heat i ng.   Each connect ed t er mi nal  shal l  
have t he c i r cui t  desi gnat i on or  wi r e number  mar ked on or  near  t he 
t er mi nal  i n per manent  cont r ast i ng col or .

e.   Gi ve speci al  at t ent i on t o wi r i ng t he t er mi nal  ar r angement  on t he 
t er mi nal  bl ocks t o per mi t  t he i ndi v i dual  conduct or s of  each ext er nal  
Gover nment - f ur ni shed cabl e t o be t er mi nat ed on adj acent  t er mi nal  
poi nt s.   The wi r e ( t er mi nal  poi nt )  desi gnat i ons used on t he 
Cont r act or ' s wi r i ng di agr ams and pr i nt ed on t er mi nal  bl ock mar ki ng 
st r i ps may be accor di ng t o t he Cont r act or ' s st andar d pr act i ce;  however ,  
addi t i onal  wi r e and cabl e desi gnat i ons f or  i dent i f i cat i on of  r emot e 
( ext er nal )  c i r cui t s may be r equi r ed.

2. 5. 6   Grounding

The swi t chgear  assembl y shal l  i nc l ude a f ul l - l engt h i nt er i or  gr ound bus of   
copper  or  al umi num bar  t o whi ch t he housi ng,  f r amewor k,  cabl e suppor t s,  bus 
suppor t s,  and non- cur r ent  car r y i ng met al l i c  par t s of  al l  equi pment  and 
condui t s shal l  be gr ounded i nsof ar  as pr act i cabl e.   No sol der ed connect i ons 
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shal l  be used i n t he gr ound l eads.   I f  t he oper at i ng mechani sm of  dr awout  
uni t s i s  not  per manent l y gr ounded,  gr ound cont act s shal l  be pr ovi ded t o 
aut omat i cal l y  connect  t he movabl e el ement  t o t he gr ound buses.   These 
connect i ons shal l  make bef or e t he mai n di sconnect i ng devi ces upon 
i nser t i on,  and br eak af t er  t he mai n di sconnect i ng devi ces upon wi t hdr awal .   
Gr oundi ng shal l  conf or m t o[ I EEE C37. 20. 1][ I EEE C37. 20. 2][ I EEE C37. 20. 3] 
except  t hat  t he gr ound bus shal l  have a cont i nuous cur r ent - car r y i ng 
capaci t y not  l ess t han 25 per cent  of  t he cont i nuous r at i ng of  t he power  
suppl y c i r cui t  br eaker s.

2. 5. 7   Mol ded Case Ci r cui t  Br eaker s

2. 5. 7. 1   General

Mol ded case ci r cui t  br eaker s shal l  conf or m t o t he appl i cabl e r equi r ement s 
of UL 489 and NEMA AB 3,  shal l  be f ul l y  r at ed,  and shal l  have vol t age 
r at i ngs and i nt er r upt i ng r at i ngs st at ed.   For  c i r cui t  br eaker s of  t he same 
amper e f r ame si ze,  3 pol e and 2 pol e c i r cui t  br eaker s shal l  be t he same 
wi dt h as 3 s i ngl e pol e and 2 s i ngl e pol e c i r cui t  br eaker s r espect i vel y.   
The ci r cui t  br eaker s shal l  be manual l y- oper at ed and shal l  have t r i p- f r ee 
oper at i ng mechani sms of  t he qui ck- make,  qui ck- br eak t ype.   Al l  pol es of  
each br eaker  shal l  be oper at ed s i mul t aneousl y by means of  a common handl e,  
and shal l  be encl osed i n a common mol ded pl ast i c case.   The cont act s of  
mul t i - pol e br eaker s shal l  open si mul t aneousl y when t he br eaker  i s  t r i pped 
manual l y or  aut omat i cal l y .   The oper at i ng handl es shal l  c l ear l y i ndi cat e 
whet her  t he br eaker s ar e i n " On" ,  " Of f " ,  or  " Tr i pped"  posi t i on.   The 
ci r cui t  br eaker s shal l  be of  t he i ndi v i dual l y- mount ed,  st at i onar y t ype,  
shal l  al l  be pr oduct s of  t he same manuf act ur er ,  and shal l  be 
i nt er changeabl e when of  t he same f r ame si ze.   Each ci r cui t  br eaker  shal l  be 
pr ovi ded wi t h mechani cal  pr essur e t ype t er mi nal  l ugs f or  s i ngl e- conduct or  
st r anded copper  cabl es of  t he s i ze r equi r ed by t he speci f i cat i ons or  shown.

2. 5. 7. 2   Tr i p Uni t s

The ci r cui t  br eaker s shal l  be of  t he aut omat i c t ype pr ovi ded wi t h 
combi nat i on t her mal  and i nst ant aneous magnet i c t r i p uni t s.  I nst ant aneous 
magnet i c t r i p uni t s shal l  be set  at  appr oxi mat el y 10 t i mes t he cont i nuous 
cur r ent  r at i ngs of  t he c i r cui t  br eaker s.

2. 5. 7. 3   480- Vol t  AC Ci r cui t s

Ci r cui t  br eaker s f or  480- vol t  AC ci r cui t s shal l  be r at ed 600 vol t s AC,  and  
shal l  have a mi ni mum NEMA i nt er r upt i ng capaci t y of  [ 14, 000]  [ _____]  
symmet r i cal  amper es at  600 vol t s AC.

2. 5. 7. 4   120- Vol t  and 208- Vol t  AC Ci r cui t s

Ci r cui t  br eaker s f or  120- vol t  and 208- vol t  AC ci r cui t s shal l  be r at ed not  
l ess t han 250 vol t s DC,  and ei t her  120/ 240 or  240 vol t s AC,  and shal l  have 
a mi ni mum NEMA i nt er r upt i ng capaci t y of  10, 000 symmet r i cal  amper es.

2. 5. 7. 5   125 Vol t  DC Ci r cui t s

Ci r cui t  br eaker s f or  125 vol t  DC ci r cui t s shal l  be 2- pol e r at ed 125/ 250 or   
250 vol t s DC,  and shal l  have a mi ni mum NEMA i nt er r upt i ng capaci t y of  10, 000 
amper es DC.
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2. 5. 8   I nst r ument  Tr ansf or mer s

2. 5. 8. 1   Vol t age Tr ansf or mer s

Fi ve 480- 120 vol t ,  200 vol t - amper e capaci t y,  vol t age t r ansf or mer s shal l  be 
pr ovi ded f or  each mai n 480- vol t  bus sect i on.   Two of  t he t r ansf or mer s shal l  
be used f or  met er i ng and 3 of  t he t r ansf or mer s shal l  be used wi t h t he 
gr ound det ect i on equi pment .   Vol t age t r ansf or mer s shal l  conf or m t o 
I EEE C57. 13 and shal l  have an ANSI  accur acy c l assi f i cat i on of  0. 3W,  0. 3X,  
and 1. 2Y or  bet t er .   The f ul l - wave i mpul se l evel  shal l  be not  l ess t han 10 
kV.   Each vol t age t r ansf or mer  shal l  be pr ot ect ed wi t h r emovabl e pr i mar y and 
secondar y f uses.   Fuses shal l  be i nst al l ed i n each ungr ounded l ead and 
l ocat ed adj acent  t o t he t r ansf or mer s i n an easi l y accessi bl e pl ace.

2. 5. 8. 2   Cur r ent  Tr ansf or mer s

Dr y t ype cur r ent  t r ansf or mer s as shown shal l  be f ur ni shed,  i nst al l ed and 
wi r ed t o t he speci f i ed t er mi nal  bl ocks.   These cur r ent  t r ansf or mer s shal l  
conf or m t o I EEE C57. 13,  and shal l  have t he r at i os i ndi cat ed.   The cur r ent  
t r ansf or mer s shal l  be r at ed not  l ess t han 600 vol t s AC,  10 kV BI L,  and t he 
ANSI  accur acy c l assi f i cat i on shal l  be i n accor dance wi t h [ I EEE C37. 20. 1][
I EEE C37. 20. 2][ I EEE C37. 20. 3] ,  or  bet t er .   I f  cabl e connect i ons t o t he 
t r ansf or mer  pr i mar y ar e r equi r ed,  t er mi nal s of  an appr oved sol der l ess t ype 
and pr oper  s i ze shal l  be f ur ni shed.   I f  t r ansf or mer s ar e connect ed t o 
buses,  pr oper  connect i ons shal l  be f ur ni shed,  compl et e wi t h bol t s,  nut s,  
washer s and ot her  accessor i es.

2. 5. 9   Gr ound Det ect i on Equi pment

Gr ound det ect i on equi pment  shal l  be f ur ni shed f or  each bus sect i on of  t he 
swi t chgear ,  t o be used f or  i ndi cat i on and annunci at i on of  gr ounds of  t he 
480- vol t  syst em.   The equi pment  shal l  consi st  of  3 i nst r ument  vol t age 
t r ansf or mer s compl et e wi t h pr i mar y and secondar y f uses,  connect ed 
wye- del t a,  wi t h neut r al  of  pr i mar y wye gr ounded and wi t h t he coi l  of  a 
vol t age gr ound det ect or  r el ay connect ed i n t he br oken del t a cor ner  of  t he 
secondar y wi ndi ngs of  t he 3 vol t age t r ansf or mer s i n accor dance wi t h [
I EEE C37. 20. 1][ I EEE C37. 20. 2][ I EEE C37. 20. 3] .   Two gr ound det ect or  r el ays 
shal l  be pr ovi ded,  one f or  each bus sect i on of  t he swi t chgear .

2. 5. 10   Relays

2. 5. 10. 1   General

a.   Rel ays shal l  conf or m t o t he appl i cabl e r equi r ement s of  I EEE C37. 90.   
The r el ays shal l  be back- connect ed,  semi - f l ush- mount ed,  swi t chboar d 
t ype wi t h bl ack,  r ect angul ar ,  dust - t i ght  cases,  r emovabl e cover s wi t h 
wi ndows,  and means of  seal i ng agai nst  t amper i ng.   Rel ays,  except  
auxi l i ar y r el ays,  shal l  be dr awout  t ype wi t h bui l t - i n t est  f aci l i t i es 
ar r anged so t hat  t he r el ays can be t est ed i n posi t i on or  wi t hdr awn f r om 
t he f r ont s of  t he cases wi t hout  openi ng cur r ent  t r ansf or mer  secondar y 
c i r cui t s,  di st ur bi ng ext er nal  c i r cui t s,  or  r equi r i ng di sconnect i on of  
l eads f r om t he r el ay t er mi nal s.   The t est  devi ces shal l  per mi t  t est i ng 
wi t h ener gy f r om ei t her  t he i nst r ument  t r ansf or mer s or  an ext er nal  
power  suppl y.

b.   Submi t  descr i pt i ve dat a,  i ncl udi ng manuf act ur er  t ypes and cat al og 
number s f or  equi pment .   Cur ve sheet s f or  power  suppl y and bus t i e 
c i r cui t  br eaker s combi ni ng char act er i st i cs of  t he t r i p el ement s t o show 
t he pr oposed sel ect i v i t y.   I n addi t i on,  [ _____]  set s of  char act er i s t i c  

SECTI ON 26 22 00. 00 10  Page 22



cur ves of  t he i ndi v i dual  br eaker  t r i p el ement s shal l  be i ncl uded t o 
per mi t  checki ng and f or  power  suppl y and bus t i e c i r cui t  br eaker s.   The 
br eaker  t r i p amper e r at i ngs and l ug s i zes shal l  be as i ndi cat ed.

c.   Pr ot ect i ve r el ays shal l  be pr ovi ded wi t h al l  r equi r ed auxi l i ar i es,  
i ncl udi ng auxi l i ar y i nst r ument  t r ansf or mer s and r eact or s,  t o adj ust  
cur r ent s,  pot ent i al s and phase angl es f or  pr oper  oper at i on.   Ext er nal  
r el ay auxi l i ar i es shal l  be mount ed i n compact  assembl i es back of  t he 
panel s and adj acent  t o t he r el ays.   AC r el ays shal l  be sui t abl e f or  use 
on 60- Hz ci r cui t s and f or  oper at i on wi t h t he i nst r ument  t r ansf or mer  
r at i ngs and connect i ons shown.   Rel ay cur r ent  coi l s  shal l  be abl e t o 
wi t hst and 35 t i mes nor mal  cur r ent  f or  1/ 2 second,  and r el ay vol t age 
coi l s shal l  be abl e t o wi t hst and 110 per cent  r at ed vol t age cont i nuousl y 
wi t hout  damage.   Ti me del ay f eat ur es shal l  not  depend upon oi l  dashpot s 
or  ot her  devi ces whi ch ar e appr eci abl y af f ect ed by t emper at ur e.   Each 
r el ay shal l  be pr ovi ded wi t h 1 or  mor e oper at i on i ndi cat or s and/ or  
i ndi cat i ng Cont r act or  swi t ches wi t h t ar get s and ext er nal  t ar get  r eset  
devi ces,  and t he c i r cui t s shal l  be ar r anged f or  posi t i ve t ar get  
oper at i on.   Seal - i n Cont r act or  and sui t abl e l oadi ng r esi st or s shal l  be 
pr ovi ded wher e r equi r ed.   Separ at e r el ay oper at i ng f unct i on,  such as 
i nst ant aneous t r i p at t achment s and di f f er ent  zones f or  di st ance r el ays,  
shal l  have separ at e t ar get s and cont act s.

d.   Rel ay cont act s shal l  be s i l ver - t o- s i l ver ,  el ect r i cal l y  i ndependent ,  
chat t er pr oof  and non- bounci ng,  and sui t abl e f or  use on 125- vol t  
ungr ounded DC ci r cui t s unl ess ot her wi se speci f i ed or  shown.   Wher e mor e 
t han one el ect r i cal l y- i ndependent  r el ay cont act  i s  r equi r ed,  as 
i ndi cat ed ,  and i t  i s  not  f easi bl e t o pr ovi de mor e t han 1 such cont act ,  
or  i f  2 cont act s ar e avai l abl e but  ar e not  el ect r i cal l y  i ndependent ,  
auxi l i ar y r el ays shal l  be f ur ni shed t o pr ovi de t he r equi r ed addi t i onal  
contacts.

2. 5. 10. 2   AC Vol t age Rel ays

Vol t age r el ays ot her  t han gr ound det ect or  r el ays shal l  be i nduct i on- di sc 
i nver se- t i me t ype wi t h adj ust abl e t i me and vol t age set t i ngs and wi t h 
semi f l ush mount i ng,  dr awout  case t ype [ _____] .   Gr ound det ect or  r el ays 
shal l  be i nduct i on- di sc i nver se- t i me over vol t age t ype r at ed 199 vol t s AC 
wi t h l ow pi ckup,  semi f l ush mount i ng i n dr awout  case wi t h c i r cui t  c l osi ng 
cont act s sui t abl e f or  125- vol t  DC ungr ounded ci r cui t s.   They shal l  be f r om 
t he same manuf act ur er  as t he AC vol t age r el ays,  t ype [ _____] .

2. 5. 10. 3   Auxi l i ar y r el ays

Auxi l i ar y r el ays f or  bus t r ansf er  cont r ol  shal l  be semi f l ush 
back- connect ed  t ype f or  f r ont - of - panel  mount i ng.   The semi f l ush cases 
shal l  be bl ack and shal l  mat ch i n appear ance ot her  r el ay cases on t he 
swi t chgear .   Auxi l i ar y r el ays f or  i nt er i or  mount i ng shal l  be pr ovi ded wi t h 
cover s.   Rel ay coi l s and cont act s shal l  be sui t abl e f or  cont i nuous 
oper at i on at  125 vol t s DC,  shal l  be f ur ni shed wi t h r esi st or s wher e 
r equi r ed,  and shal l  be of  a t ype t o r equi r e a mi ni mum cont i nuous cur r ent .   
The auxi l i ar y r el ays shal l  be hi gh- speed,  mul t i - cont act ,  sel f - r eset  t ype,  
f r om t he same manuf act ur er  as t he AC vol t age r el ays,  t ype [ _____] .

2. 5. 11   Cont r ol  and I nst r ument  Swi t ches

2. 5. 11. 1   General

Al l  cont r ol  swi t ches shal l  be of  t he r ot ar y swi t chboar d t ype wi t h handl es 
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on t he f r ont  and t he oper at i ng cont act  mechani sms on t he r ear  of  t he 
panel s,  t ype [ _____] .   Each swi t ch shal l  be pr ovi ded wi t h ampl e cont act  
st ages t o per f or m t he f unct i ons of  t he cont r ol  syst em.   Cont act s shal l  be 
sel f - al i gni ng and shal l  oper at e wi t h a wi pi ng act i on.   A posi t i ve means of  
mai nt ai ni ng hi gh pr essur e on c l osed cont act s shal l  be pr ovi ded.   
Compr essi on spr i ngs or  pi vot al  j oi nt s shal l  not  car r y cur r ent .   The cover s 
or  pl at es on t he swi t ches shal l  be r eadi l y r emovabl e f or  i nspect i on of  
cont act s.   Al l  cont r ol  swi t ches shal l  be sui t abl e f or  oper at i on on 600- vol t  
AC or  250- vol t  DC ci r cui t s.   Al l  such swi t ches shal l  be capabl e of  
sat i sf act or i l y  wi t hst andi ng a l i f e t est  of  at  l east  10, 000 oper at i ons wi t h 
r at ed cur r ent  f l owi ng i n t he swi t ch cont act s.   The swi t ches shal l  be 
capabl e of  cont i nuousl y car r y i ng 20 amper es wi t hout  exceedi ng a t emper at ur e 
r i se of  30 degr ees C.   The si ngl e- br eak i nduct i ve l oad i nt er r upt i ng r at i ng 
of  swi t ches shal l  be not  l ess t han 1. 5 amper es f or  125 vol t s DC or  10 
amper es f or  115 vol t s AC.

2. 5. 11. 2   Swi t ch Feat ur es

a.   Cont r ol  and i nst r ument  swi t ches shal l  be sui t abl e f or  t he i nt ended use 
and shal l  have t he f eat ur es shown on t he schemat i c  di agr ams and swi t ch 
devel opment  dr awi ngs.   The swi t ches shal l  have moder n handl es or  keys 
of  pi st ol  gr i p,  oval ,  r ound not ched or  knur l ed t ype,  and shal l  be bl ack 
col or  unl ess ot her wi se speci f i ed.

b.   Cont r ol  swi t ches f or  el ect r i cal l y- oper at ed c i r cui t  br eaker s shal l  be 3 
posi t i on moment ar y- cont act  t ype wi t h spr i ng r et ur n t o neut r al  posi t i on,  
and shal l  have moder n- bl ack,  heavy dut y pi st ol  gr i p handl es.   Ci r cui t  
br eaker  cont r ol  swi t ches shal l  have mechani cal  oper at i on i ndi cat or s t o 
show t he l ast  manual  oper at i on of  t he swi t ches,  and shal l  have s l i p 
cont act s when so i ndi cat ed or  r equi r ed.

c.   I nst r ument  and met er  t r ansf er  swi t ches and sel ect or  swi t ches shal l  be 
t he mai nt ai ned- cont act  t ype wi t h t he r equi r ed number  of  posi t i ons,  and 
shal l  have r ound not ched or  knur l ed handl es.   Ammet er  swi t ches shal l  
not  open t he secondar y c i r cui t s of  cur r ent  t r ansf or mer s at  any t i me.   
I nst r ument  swi t ches f or  pot ent i al  sel ect i on shal l  have oval  handl es.

2. 5. 12   I ndi cat i ng Lamp Assembl i es

I ndi cat i ng l amp assembl i es shal l  be of  t he swi t chboar d t ype,  i nsul at ed f or   
125- vol t  DC ser v i ce,  wi t h appr opr i at el y col or ed caps and i nt egr al l y  mount ed 
r esi st or s f or  nomi nal  125- vol t  DC ser vi ce ( 140 vol t s maxi mum) .   Lamps shal l  
be l ong- l i f e l ow- wat t age t ype r epl aceabl e f r om t he f r ont  of  t he panel s and 
any speci al  t ool s r equi r ed f or  l amp r epl acement  shal l  be f ur ni shed.   Col or  
caps shal l  be made of  t r anspar ent  or  t r ansl ucent  mat er i al  whi ch wi l l  not  be 
sof t ened by t he heat  f r om t he l amps.   I nsof ar  as pr act i cabl e,  al l  col or  
caps shal l  be s i mi l ar  and i nt er changeabl e,  and al l  l amps shal l  be of  t he 
same t ype and r at i ng.

2. 5. 13   I ndi cat i ng I nst r ument s

2. 5. 13. 1   General

El ect r i cal  i ndi cat i ng i nst r ument s shal l  conf or m t o t he appl i cabl e 
r equi r ement s of  ANSI  C39. 1 and t he accur acy r at i ng shal l  be wi t hi n 1 
per cent  of  f ul l - scal e val ue.   The i nst r ument s shal l  be back- connect ed 
semi f l ush mount i ng.   I nst r ument s shal l  have whi t e di al s,  c i r cul ar  scal es,  
bl ack scal e mar ki ngs,  and bl ack t aper ed ant i par al l ax poi nt er s.   I nst r ument  
cases shal l  be dust  t i ght  wi t h shadowpr oof  cover s and ant i - gl ar e wi ndows.  
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Taut - band suspensi on shal l  be pr ovi ded wher e t hi s desi gn i s avai l abl e.   
Zer o adj ust ment s accessi bl e f r om t he f r ont  wi t hout  r emoval  of  cover s shal l  
be pr ovi ded f or  i nst r ument s wi t h spr i ng cont r ol .   AC i nst r ument s shal l  be 
desi gned and cal i br at ed f or  use on 60- Hz ci r cui t s and f or  oper at i on f r om 
120- vol t  secondar i es of  vol t age t r ansf or mer s and 5- amper e secondar i es of  
cur r ent  t r ansf or mer s,  as shown.   AC i nst r ument  pot ent i al  coi l s  shal l  be 
desi gned f or  cont i nuous oper at i on at  150- vol t s,  and AC i nst r ument  cur r ent  
coi l s  shal l  be capabl e of  wi t hst andi ng 40 t i mes r at ed cur r ent  f or  t wo 
seconds.  I nst r ument  i dent i f i cat i on l egends shal l  be neat l y pr i nt ed on t he 
di al s or  on separ at e l egend pl at es i nsi de t he cases.   I nst r ument  scal es 
shal l  be as speci f i ed,  or  as appr oved i f  scal es ar e not  speci f i ed,  and 
appr opr i at e f or  t he appl i cat i on.

2. 5. 13. 2   Rect angul ar  Swi t chboar d I nst r ument s

I nst r ument s shal l  be 108 mm 4- 1/ 4 i nch mi ni mum r ect angul ar  t ype wi t h 
nomi nal  250- degr ee scal e angl e and zer o- l ef t  scal es

2. 5. 13. 3   AC Vol t met er s

AC vol t met er s shal l  be pr ovi ded wi t h expanded t ype scal es.

2. 6   METAL- ENCLOSED BUS

Submi t  t he pr oposed met hods f or  gr oundi ng bus housi ng.

2. 6. 1   General

The el ect r i cal  connect i ons bet ween t he 480- vol t  t er mi nal s of  t he st at i on 
ser vi ce t r ansf or mer s and t he power  suppl y ai r  c i r cui t  br eaker s i n t he mai n 
480- vol t  st at i on ser vi ce swi t chgear  shal l  consi st  of  3- phase,  
nonvent i l at ed,  nonsegr egat ed- phase,  met al - encl osed bus conf or mi ng t o t he 
appl i cabl e r equi r ement s of  [ I EEE C37. 20. 1][ I EEE C37. 20. 2][ I EEE C37. 20. 3] .   
The bus shal l  be r at ed 600 vol t s AC [ 1, 600]  [ _____]  amper es cont i nuous 
cur r ent  car r y i ng capaci t y,  and t he moment ar y cur r ent  r at i ng shal l  be not  
l ess t han [ 25, 000] [ 50, 000]  r ms asymmet r i cal  amper es.   The met al - encl osed 
bus shal l  be f abr i cat ed i n sect i ons t o sui t  t he ar r angement  shown.   
Necessar y f r ames and f l ange sect i ons r equi r ed at  t he bus t er mi nal s at  t he 
t r ansf or mer s and swi t chgear ,  and al l  r equi r ed st r uct ur al  suppor t s f or  t he 
bus st r uct ur es shal l  be pr ovi ded.   Expansi on sect i ons shal l  be pr ovi ded 
wher ever  t he bus cr osses a cont r act i on j oi nt  i n t he bui l di ng.   Al l  
el ect r i cal  and mechani cal  connect i ons at  t he st at i on ser vi ce t r ansf or mer s 
shal l  be coor di nat ed wi t h t he st at i on ser vi ce t r ansf or mer  manuf act ur er .   
Fl exi bl e connect i ons shal l  be pr ovi ded at  t he swi t chgear  and t r ansf or mer  
connect i ons.   Connect i ons at  t he swi t chgear  shal l  be coor di nat ed wi t h t he 
desi gn of  t he 480- vol t  st at i on ser vi ce swi t chgear .

2. 6. 2   Conductors

The bus phase conduct or s shal l  be of  bar e copper ,  al umi num or  
al umi num- al l oy,  and when assembl ed shal l  wi t hst and t he speci f i ed di el ect r i c  
t est s.   Fi el d j oi nt s i n t he conduct or s shal l  be s i l ver - pl at ed except  t hat  
cont act  sur f aces of  al umi num- al l oy conduct or s may be t i n pl at ed.   The 
j oi nt s shal l  be pr ovi ded wi t h suf f i c i ent  bol t s t o pr ovi de adequat e 
l ow- r esi st ance cont act s.

2. 6. 3   Enclosure

The t hr ee phase conduct or s wi t h i nsul at i ng suppor t s and spacer s shal l  be 
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mount ed i nsi de a common nonvent i l at ed dust  t i ght  encl osur e made of  sheet  
met al  not  l ess t han No.  14 MSG.   Cover s f or  encl osur e openi ngs shal l  be not  
l ess t han No.  14 MSG.   The desi gn of  t he encl osur e shal l  per mi t  t he 
i nst al l at i on and al i gnment  of  al l  bus sect i ons and t he compl et i on of  f i el d 
j oi nt s i n t he conduct or s bef or e t he encl osur e i s compl et el y c l osed.

2. 6. 4   Grounding

Al l  sect i ons of  t he housi ng shal l  be connect ed t o t he power house gr ound 
syst em.   Bus housi ng sect i ons shal l  be bonded t oget her  or  connect ed t o a 
common gr ound bus t o f aci l i t at e connect i on t o t he power house gr ound 
syst em.   The pr oposed met hod of  met al - encl osed bus gr oundi ng shal l  be 
subj ect  t o appr oval .

2. 7   SECONDARY UNI T SUBSTATI ON

2. 7. 1   General

The secondar y uni t  subst at i on shal l  be i ndoor  met al - encl osed secondar y 
sel ect i ve ( doubl e- ended)  t ype r at ed [ 13, 800- 480]  [ [ _____] - 480]  vol t s,  
[ _____] kVA,  3- phase,  3- wi r e,  wi t h i ncomi ng,  t r ansf or mi ng,  and out goi ng 
sect i ons ar r anged as i ndi cat ed.   Except  as ot her wi se speci f i ed or  
i ndi cat ed,  t he uni t  subst at i on shal l  conf or m t o t he appl i cabl e r equi r ement s 
of NEMA TR 1.

2. 7. 2   I ncomi ng Sect i ons

I ncomi ng sect i ons f or  t er mi nat i ng t he hi gh- vol t age power  cabl es shal l  be as 
speci f i ed f or  St at i on Ser vi ce Tr ansf or mer s.

2. 7. 3   Tr ansf or mi ng Sect i ons

The t r ansf or mi ng sect i on shal l  be met al  encl osed cont ai ni ng vent i l at ed dr y 
t ype ( Cl ass AA)  t r ansf or mer s as speci f i ed f or  St at i on Ser vi ce Tr ansf or mer s.

2. 7. 4   Tr ansf or mer  Bus Connect i ons

The t r ansf or mer  l ow- vol t age t er mi nal s shal l  be connect ed t o t he power  
suppl y br eaker s i n t he adj acent  480- vol t ,  out goi ng swi t chgear  sect i on by 
means of  copper  or  al umi num bus wi t h t her mal  and mechani cal  capaci t i es 
coor di nat ed wi t h t he r at i ngs of  t he 480- vol t  power  suppl y c i r cui t  
br eaker s.   The t r ansf or mer  hi gh- vol t age and l ow- vol t age bus connect i ons 
shal l  be ar r anged so t hat  t he f r ont  of  t he t r ansf or mer  encl osur es wi l l  l i ne 
up wi t h t he f r ont  of  adj oi ni ng i ncomi ng sect i ons and t he 480- vol t  out goi ng 
swi t chgear  sect i on.   Sui t abl e bus t r ansi t i on compar t ment s shal l  be pr ovi ded 
i f  r equi r ed.

2. 7. 5   Out goi ng Sect i on

The out goi ng sect i on shal l  be an i ndoor  met al - encl osed 480- vol t  power  
c i r cui t  br eaker  swi t chgear  assembl y,  wi t h dr awout  t ype c i r cui t  br eaker s,  as 
speci f i ed f or  480- vol t  St at i on Ser vi ce Swi t chgear .

2. 8   STATI ON SERVI CE TRANSFORMER

2. 8. 1   Type and Rat i ng

The st at i on ser v i ce t r ansf or mer s shal l  be i ndoor  vent i l at ed dr y- t ype,  
sel f - cool ed,  NEMA Cl ass AA,  wi t h 150 or  220 degr ees C 300 or  428 degr ees F 
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l i mi t i ng t emper at ur e i nsul at i on and shal l  conf or m t o t he appl i cabl e 
r equi r ement s of  I EEE C57. 12. 01,  [ I EEE C57. 12. 50]  [ I EEE C57. 12. 51], 
I EEE C57. 12. 91,  and NEMA TR 1.   The t r ansf or mer s shal l  be r at ed [ _____] kVA,  
3- phase,  60- Hz,  [ 13, 800- 480 vol t s ] ,   [ [ _____] - 480 vol t s]  and t he wi ndi ngs 
shal l  be connect ed del t a- del t a.   The t r ansf or mer  i mpedance shal l  be [ _____]  
per cent  subj ect  t o ANSI  st andar d t ol er ance.   The t r ansf or mer  shal l  be 
desi gned t o car r y r at ed l oad cont i nuousl y wi t hout  exceedi ng 80 degr ees C 
( Cl ass 150 degr ees C)  or  150 degr ees C ( Cl ass 220 degr ees C)  176 degr ees F 
( Cl ass 302 degr ees F)  or  302 degr ees F ( Cl ass 428 degr ees F)  t emper at ur e 
r i se above 40 degr ees C 104 degr ees F ambi ent  t emper at ur e when i nst al l ed i n 
i t s  vent i l at ed sheet  met al  encl osur e and cool ed by nat ur al  ai r  c i r cul at i on.

2. 8. 2   Cor e and Coi l s

The cor e,  coi l s  and met al  encl osur e of  t he t r ansf or mer  shal l  be r i gi dl y 
at t ached t o a st r uct ur al  st eel  base sui t abl e f or  movi ng t he compl et e 
t r ansf or mer  by t he use of  r ol l er s.   Jacki ng f aci l i t i es and r emovabl e 
l i f t i ng eyes shal l  be pr ovi ded on t he cor e and coi l  assembl y.   The cor e 
l ami nat i ons shal l  be f r ee f r om bur r s whi ch may punct ur e t he i nsul at i on 
bet ween l ami nat i ons and shal l  be secur el y f ast ened t o pr event  excessi ve 
v i br at i on i n nor mal  ser vi ce or  di spl acement  under  shor t - c i r cui t  
condi t i ons.   Four  2- 1/ 2 per cent  f ul l - capaci t y t aps,  2 above r at ed vol t age 
and 2 bel ow r at ed vol t age,  shal l  be pr ovi ded i n t he hi gh- vol t age wi ndi ngs,  
and sui t abl e means shal l  be pr ovi ded f or  changi ng t he t aps whi l e t he 
t r ansf or mer  i s de- ener gi zed.   The t er mi nal  boar d shal l  be accessi bl e 
t hr ough a door  or  r emovabl e panel  i n t he encl osur e.   Al l  t r ansf or mer  l eads 
and t aps shal l  be secur el y br aced t o pr event  di spl acement  or  i nj ur y dur i ng 
t r ansi t  or  i nst al l at i on and under  shor t - c i r cui t  condi t i on.   Wi r i ng f or  
t r ansf or mer  accessor i es shal l  be adequat el y suppor t ed t o pr event  br eaki ng 
of  t he conduct or s due t o v i br at i on of  t he t r ansf or mer  and shal l  be 
connect ed t o accessi bl e t er mi nal  bl ocks.

2. 8. 3   Enclosure

The t r ansf or mer  shal l  be pr ovi ded wi t h a vent i l at ed sheet  st eel  encl osur e 
as speci f i ed f or  480- vol t  St at i on Ser vi ce Swi t chgear ,  except  t hat  a f or med 
encl osur e of  not  l ess t han No. 13 MSG may be used.   Door s or  r emovabl e 
panel s shal l  be pr ovi ded i n t he encl osur e t o per mi t  access t o t he 
t r ansf or mer ,  and sui t abl e r emovabl e l i f t i ng eyes or  ot her  appr oved means 
shal l  be pr ovi ded t o per mi t  l i f t i ng t he encl osur e al one and al so t he 
compl et e t r ansf or mer  by t he use of  a cr ane.   The encl osur e shal l  be 
adequat el y br aced and st i f f ened on t he i nsi de,  and shal l  be coat ed wi t h 
sound- deadeni ng mat er i al  i f  necessar y,  so t hat  t he audi bl e sound l evel  of  
t he encl osed t r ansf or mer  when oper at i ng at  r at ed l oad wi l l  not  exceed t he 
val ue per mi t t ed i n Tabl e 0- 3 of  NEMA TR 1.

2. 8. 4   I ncomi ng Sect i ons

Met al - encl osed compar t ment s shal l  be pr ovi ded f or  t er mi nat i ng t he i ncomi ng  
hi gh- vol t age power  cabl es wi t h st r ess cones as i ndi cat ed.   Access t o t he 
i nt er i or  of  t he compar t ment  shal l  be t hr ough r emovabl e bol t ed panel s or  
bol t ed hi nged door s.   Connect i ons bet ween t he t er mi nal s of  t he i ncomi ng 
cabl es and t he hi gh- vol t age wi ndi ng t er mi nal s of  t he adj acent  t r ansf or mer s 
shal l  be by means of  copper  or  al umi num bus wi t h not  l ess t han [ 600]  
[ _____]  amps.  cont i nuous cur r ent - car r y i ng capaci t y  and [ _____]  asymmet r i cal  
amper es moment ar y cur r ent  r at i ng.   Heavy- dut y c l amp t ype t er mi nal  l ugs 
shal l  be pr ovi ded f or  connect i ng t he hi gh- vol t age cabl es t o t he t r ansf or mer  
hi gh- vol t age bus.
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2. 9   ACCESSORIES

Fur ni sh handl i ng and t est i ng accessor i es needed t o r emove,  r epl ace,  t est  
and mai nt ai n t he dr awout  t ype ai r  c i r cui t  br eaker s.   The accessor i es shal l  
i ncl ude t he f ol l owi ng:

a.   One Cl osi ng Lever  f or  manual l y c l osi ng t he el ect r i cal l y- oper at ed 
c i r cui t  br eaker s.

b.   One set  of  coupl er s ( i f  r equi r ed)  f or  t est  oper at i on of  t he 
el ect r i cal l y- oper at ed br eaker s.

c.   One set  of  t est  pl ugs f or  dr awout  r el ays.

d.   Two set s of  keys f or  key i nt er l ocks.

e.   One Hoi st ,  car t  or  ot her  sui t abl e means f or  br eaker  r emoval  and 
handling.

f .   One compl et e set  of  al l  speci al  wr enches and t ool s r equi r ed f or  t he 
i nst al l at i on,  mai nt enance and r epai r  of  t he swi t chgear .

g.   Four  one- quar t  cont ai ner s of  pai nt  f or  out s i de f i ni sh.

h.   One por t abl e t est  set  by t he same manuf act ur er  as t he st at i c t r i p 
devi ces t o check t he oper at i on of  t he st at i c t r i p devi ces wi t hout  t he 
need f or  hi gh pr i mar y c i r cui t  cur r ent .

i .   One i ndi cat i ng l amp r epl acement  t ool  ( i f  r equi r ed) .

2. 10   FACTORY I NSPECTI ON AND TESTS

Submi t  f i ve cer t i f i ed copi es of  t he r epor t s of  al l  t est s,  i ncl udi ng 
compl et e t est  dat a,  and f i ve set s of  cal i br at i on cur ves f or  each t r i p.

2. 10. 1   General

Each i t em of  equi pment  suppl i ed under  t hi s cont r act  shal l  be gi ven t he 
manuf act ur er ' s r out i ne f act or y t est s and al so ot her  t est s,  as speci f i ed 
bel ow,  t o i nsur e successf ul  oper at i on of  al l  par t s  of  t he assembl i es.   Al l  
t est s r equi r ed shal l  be wi t nessed by t he Cont r act i ng Of f i cer ,  unl ess wai ved 
i n wr i t i ng,  and no equi pment  shal l  be shi pped unt i l  i t  has been appr oved 
f or  shi pment .   Not i f y t he Cont r act i ng Of f i cer  suf f i c i ent l y i n advance of  
t he t est  dat e,  so t hat  t he Cont r act i ng Of f i cer  can make ar r angement s t o be 
pr esent .   The f act or y t est  equi pment  and t est  met hods used shal l  conf or m t o 
t he appl i cabl e r equi r ement s of  ANSI ,  I EEE and NEMA st andar ds,  and shal l  be 
subj ect  t o appr oval .   The wi t nessi ng r epr esent at i ves of  t he Cont r act or  and 
t he Cont r act i ng Of f i cer  shal l  s i gn al l  t est  r epor t s.

2. 10. 2   Swi t chgear  Assembl y Test s

Each l ow- vol t age ai r  c i r cui t  br eaker  swi t chgear  assembl y shal l  be subj ect ed 
t o t he [ _____]  [ " Pr oduct i on Test s" ]  descr i bed i n [ I EEE C37. 20. 1][
I EEE C37. 20. 2][ I EEE C37. 20. 3] ,  except  as modi f i ed or  suppl ement ed bel ow:

2. 10. 2. 1   Assembl ed Equi pment

The assembl ed equi pment  shal l  be checked f or  mechani cal  adj ust ment ,  
al i gnment  of  panel s and devi ces mount ed t her eon,  adequacy of  f ast eni ngs and 
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gener al  good wor kmanshi p.

2. 10. 2. 2   Wiring

Cont r ol ,  i nst r ument  and r el ay wi r i ng shal l  be gi ven a poi nt - t o- poi nt  check,  
and t he cor r ect ness of  t he cont r ol  wi r i ng shal l  be ver i f i ed by act ual  
oper at i on of  t he compar t ment  devi ces.

2. 10. 2. 3   Swi t chgear  Assembl y

Each swi t chgear  assembl y,  wi t h al l  c i r cui t  br eaker s i n oper at i ng posi t i on 
and cont act s c l osed,  shal l  be subj ect ed t o a 1- mi nut e power  f r equency 
wi t hst and di el ect r i c  t est  of  2, 200 vol t s AC.   Cont r ol ,  i nst r ument  and r el ay 
wi r i ng shal l  be subj ect ed t o a 1- mi nut e,  power  f r equency wi t hst and 
di el ect r i c  t est  of  1, 500 vol t s AC t o gr ound.

2. 10. 2. 4   Ci r cui t  Br eaker

Each l ow- vol t age power  c i r cui t  br eaker  shal l  be gi ven t he pr oduct i on t est s  
descr i bed i n [ NEMA C37. 50][ NEMA C37. 51] .   Each ci r cui t  br eaker  shal l  be 
t hor oughl y checked f or  pr oper  oper at i on and al l  necessar y adj ust ment s shal l  
be made.   Shunt  t r i p coi l s  shal l  be checked f or  pr oper  oper at i on.

2. 10. 3   I nst r ument  Tr ansf or mer  Test

The vol t age and cur r ent  t r ansf or mer s shal l  be subj ect ed t o r out i ne t est s 
i n  accor dance wi t h par agr aph 4. 7. 2 of  I EEE C57. 13.

Fi ve copi es of  t ypi cal  r at i o and phase angl e t est s shal l  be f ur ni shed f or  
each t ype and r at i ng of  i nst r ument  t r ansf or mer .

2. 10. 4   Met al - encl osed Bus Test

Each shop- assembl ed sect i on of  met al - encl osed bus shal l  be subj ect ed t o a 
l ow- f r equency di el ect r i c  wi t hst and t est  of  2, 200 vol t s f or  1 mi nut e bet ween 
each conduct or  and t he ot her  conduct or s,  and bet ween al l  conduct or s 
connect ed t oget her  and t he gr ounded met al  housi ng i n accor dance wi t h [
I EEE C37. 20. 1][ I EEE C37. 20. 2][ I EEE C37. 20. 3].

2. 10. 5   St at i on Ser vi ce Tr ansf or mer  Test

The st at i on ser v i ce t r ansf or mer s shal l  be subj ect ed t o t he r out i ne t est s 
l i s t ed i n par agr aph 8. 3 of  I EEE C57. 12. 01,  except  t hat  t he t emper at ur e 
t est s,  i f  made,  shal l  be made wi t h t he t r ansf or mer s i n t hei r  encl osur es i n 
or der  t o s i mul at e act ual  oper at i ng condi t i ons.

PART 3   EXECUTI ON

3. 1   PAINTING

Met al  sur f aces of  t he l ow- vol t age met al - encl osed swi t chgear  assembl y and 
t he encl osur es f or  t he met al - encl osed bus and st at i on ser vi ce t r ansf or mer s 
shal l  be f i ni shed and pai nt ed i n accor dance wi t h [ I EEE C37. 20. 1][
I EEE C37. 20. 2][ I EEE C37. 20. 3] ,  except  t hat  al l  out s i de sur f aces shal l  be 
gi ven not  l ess t han 2 coat s of  qui ck ai r  dr y i ng l acquer  or  synt het i c 
enamel ,  [ ANSI ]  I ndoor  Li ght  Gr ay No.  61 i n col or ,  wi t h semi - gl oss f i ni sh.   
Accessor i es and i nt er i or  sur f aces shal l  be f i ni shed i n accor dance wi t h 
manuf act ur er ' s st andar d pr act i ces.  
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3. 2   INSTALLATION

**************************************************************************
NOTE:   Add appr opr i at e r equi r ement s t o speci f y 
i nst al l at i on by t he Cont r act or .

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

[_____].

         - -  End of  Sect i on - -
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