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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  ai r  i nsul at ed,  dead- f r ont ,  encl osed 
and non- encl osed,  dead- f r ont  pad- mount ed 
swi t chgear .   Thi s gui de speci f i cat i on i s not  
i nt ended f or  Navy i nst al l at i ons and wi l l  be used 
when speci f i ed f or  Ar my and Ai r  For ce 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) .

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

**************************************************************************
NOTE:   Use t he f ol l owi ng r el at ed gui de 
speci f i cat i ons f or  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 11 16 SECONDARY UNI T SUBSTATI ONS
- - Sect i on 26 11 13. 00 20 PRI MARY UNI T SUBSTATI ONS
- - Sect i on 26 12 19. 10 THREE- PHASE PAD- MOUNTED 
TRANSFORMERS
- - Sect i on 26 12 21 SI NGLE- PHASE PAD- MOUNTED 
TRANSFORMERS
- - Sect i on 26 28 01. 00 10 COORDI NATED POWER SYSTEMS 
PROTECTION
- - Sect i on 33 71 01 OVERHEAD TRANSMI SSI ON AND 
DISTRIBUTION
- - Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION
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**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on on t he pr oj ect  
drawings:

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  swi t chgear .

2.   Si ngl e- l i ne di agr am showi ng:  nomi nal  syst em 
vol t age;  number  and conf i gur at i on of  swi t ched ways;  
t ype,  number ,  and si ze of  conduct or s f or  each 
ci r cui t ;  and met hod of  power  cabl e t er mi nat i on ( 600 
amper e deadbr eak connect or s) .  I ndi v i dual l y i dent i f y 
each swi t ched way as l oad or  f aul t  i nt er r upt er  and 
si ngl e- pol e or  t hr ee- pol e t r i ppi ng.

3.   Gr oundi ng Det ai l  wi t h gr ound r ods,  gr ound l oop 
and i nt er connect i ng cabl es when i nt er connect i ng wi t h 
ot her  gr oundi ng syst ems or  i f  mul t i pl e swi t ches ar e 
provided.

4.   Speci al  condi t i ons,  such as al t i t ude,  
t emper at ur e and humi di t y,  exposur e t o f umes,  vapor s,  
dust ,  and gases.

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

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.
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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 D1535 ( 2014;  R 2018)  St andar d Pr act i ce f or  
Speci f y i ng Col or  by t he Munsel l  Syst em

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

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 C37. 74 ( 2014)  St andar d Requi r ement s f or  
Subsur f ace,  Vaul t ,  and Pad- Mount ed 
Load- I nt er r upt er  Swi t chgear  and Fused 
Load- I nt er r upt er  Swi t chgear  f or  
Al t er nat i ng Cur r ent  Syst ems Up t o 38 kV

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. 12. 29 ( 2014)  St andar d f or  Pad- Mount ed Equi pment  
-  Encl osur e I nt egr i t y f or  Coast al  
Environments

I EEE C62. 11 ( 2012)  St andar d f or  Met al - Oxi de Sur ge 
Ar r est er s f or  Al t er nat i ng Cur r ent  Power  
Ci r cui t s ( >1kV)

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 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;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

NFPA 70B ( 2016)  Recommended Pr act i ce f or  El ect r i cal  
Equi pment  Mai nt enance

UNDERWRI TERS LABORATORI ES ( UL)

UL 467 ( 2013;  Repr i nt  Jun 2017)  UL St andar d f or  
Saf et y Gr oundi ng and Bondi ng Equi pment
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1. 2   RELATED REQUI REMENTS

**************************************************************************
NOTE:   I ncl ude Sect i on 26 08 00 APPARATUS I NSPECTI ON 
AND TESTI NG on al l  pr oj ect s i nvol v i ng medi um vol t age 
and speci al i zed power  di st r i but i on equi pment .

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

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

1. 3. 1   Swi t ched Way

A swi t ched way i s consi der ed a t hr ee- phase ci r cui t  ent r ance t o t he bus 
t hr ough a swi t ch.

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,  
Ai r  For ce,  and NASA pr oj ect 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.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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.

SD- 02 Shop Dr awi ngs

Swi t chgear  Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

**************************************************************************
NOTE:    I ncl ude t he f ol l owi ng par agr aph when t he 
swi t chgear  wi l l  have f used swi t ched ways.

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

[ Fuse Ti me- Cur r ent  Char act er i st i c  Cur ves;  G[ ,  [ _____] ]

] Ai r  I nsul at ed Pad- mount ed Swi t chgear ;  G[ ,  [ _____] ]

I nsul at ed Hi gh- Vol t age Connect or s;  G[ ,  [ _____] ]

[ Sur ge Ar r est er s;  G[ ,  [ _____] ]

]   I ncl ude dat a and manuf act ur er ' s  i nf or mat i on on swi t ches and each 
component ,  devi ce,  and accessor y pr ovi ded wi t h t he equi pment .

SD- 06 Test  Repor t s

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

Submi t  r epor t s,  i ncl udi ng accept ance cr i t er i a and l i mi t s f or  each 
t est  i n accor dance wi t h NETA ATS " Test  Val ues" .

SD- 07 Cer t i f i cat es

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

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Swi t chgear  desi gn and pr oduct i on t est s;  G[ ,  [ _____] ]

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

Ai r  I nsul at ed Pad- Mount ed Swi t chgear  Oper at i on and Mai nt enance,  
Dat a Package 5;  G[ ,  [ _____] ]

1. 5   QUALI TY ASSURANCE

1. 5. 1   Swi t chgear  Dr awi ngs

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.   Over al l  di mensi ons,  wei ght s,  pl an v i ew,  and f r ont  v i ew
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b.   Rat i ngs

c.   Si ngl e- l i ne di agr am.

1. 5. 2   Pai nt  Coat i ng Syst em

**************************************************************************
NOTE:  Sel ect  I EEE C57. 12. 29 when speci f y i ng 
st ai nl ess st eel  encl osur es.  

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

Submi t  [ I EEE C57. 12. 28][ I EEE C57. 12. 29]  pai nt  coat i ng syst em per f or mance 
r equi r ement  t est s.

**************************************************************************
NOTE:   I ncl ude t he f ol l owi ng onl y i f  t he f use 
t i me- cur r ent  cur ves ar e not  al r eady pr ovi ded i n t he 
speci f i ed el ect r i cal  anal ysi s sof t war e package.  Most  
commer ci al l y  avai l abl e sof t war e packages al r eady 
cont ai n t he t ypi cal  f uses used i n pad- mount ed 
switchgear.

**************************************************************************
[ 1. 5. 3   Fuse Ti me- Cur r ent  Char act er i st i c  Cur ves

Pr ovi de t i me- cur r ent  char act er i st i c  cur ves i n PDF f or mat  and i n el ect r oni c 
f or mat  sui t abl e f or  i mpor t  or  updat i ng i nt o t he [ EasyPower ]  [ SKM Power Tool s 
f or  Wi ndows]  [ _____]  comput er  pr ogr am ) .

] 1. 6   MAINTENANCE

1. 6. 1   Ai r  I nsul at ed Pad- mount ed Swi t chgear  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   AI R I NSULATED PAD- MOUNTED SWI TCHGEAR

I EEE C37. 74

2. 1. 1   Rat i ngs and Test  Requi r ement s

**************************************************************************
NOTE:   Sel ect  r at ed i mpul se vol t age ( BI L)  t o 
cor r espond wi t h t he sel ect ed r at ed maxi mum vol t age.

Sel ect  shor t  c i r cui t  cur r ent  as appl i cabl e f or  t he 
swi t chgear  t ype.

Sel ect  power  f use st y l e and i nt er r upt i ng r at i ng 
based on desi r ed syst em char act er i st i cs and f use 
style.

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

Pr ovi de swi t chgear  wi t h a nomi nal  vol t age r at i ng of  [ 14. 4] [ 25]  kV and t he 
f ol l owi ng cor r espondi ng r at i ngs:
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Rat ed Maxi mum Vol t age,  kV [17][27][_____]

Rat ed Wi t hst and I mpul se Vol t age,  kV BI L [95][125]

Cont i nuous and Load I nt er r upt i ng Cur r ent ,  A 600

Shor t - Ci r cui t  Cur r ent ,  kA r ms Sym [25][22.4][_____]

[ Power  Fuses,  Amper es,  Maxi mum 
I nt er r upt i ng,  kA r ms Sym]

[[200][200E][200K][14][12.5][_____]]

Pr ovi de swi t ched ways r at ed f or  t he r equi r ed cont i nuous and l oad 
i nt er r upt i ng cur r ent .

2. 1. 2   Swi t chgear  Const r uct i on

Pr ovi de swi t chgear  wi t h t he f ol l owi ng const r uct i on and conf i gur at i on:    

a.  Swi t ch cont act s and cabl e ent r ance t er mi nat i ons cont ai ned i n an 
encl osed,  st eel  compar t ment .

b.  Conf i gur ed wi t h[  l oad i nt er r upt i ng] [  and] [  f used]  swi t ched ways as 
indicated.

c.  Accessi bl e t er mi nat i ons sui t abl e f or  cabl es ent er i ng f r om bel ow.

d.  Swi t ch cont act  posi t i ons f or  swi t ched ways v i s i bl e t hr ough vi ewi ng 
wi ndows i n t he swi t chgear  t er mi nat i on compar t ment .

e.  Each swi t ched way wi t h t wo posi t i on swi t ch;  Open,  Cl osed and pr ovi s i ons 
f or  gr oundi ng.

**************************************************************************
NOTE:   For  Navy- desi gned pr oj ect s,  sel ect  t he opt i on 
bel ow wi t h t he swi t chgear  i nst al l ed on a concr et e 
pad.   For  some Ar my and Ai r  For ce pr oj ect s,  
i nst al l at i on on a f i ber gl ass pad or  above a vaul t  i s  
desi r ed.   I n t hese cases,  sel ect  t he second 
br acket ed opt i on bel ow.   I f  t he swi t chgear  i s  
i nst al l ed above a vaul t ,  pr ovi de det ai l s  on 
associ at ed dr awi ngs.

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

[ 2. 1. 2. 1   Pad- mount i ng Pr ovi s i ons

**************************************************************************
NOTE:  Choose st ai nl ess st eel  encl osur e wher e 
envi r onment al  condi t i ons ar e not  sui t abl e f or  mi l d 
st eel  or  wher e a hi gher  l evel  of  cor r osi on 
pr ot ect i on i s desi r ed.  Sel ect  I EEE C57. 12. 29 when 
encl osur e i s r equi r ed t o be st ai nl ess st eel .  

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

Pr ovi de encl osed swi t chgear  sui t abl e f or  i nst al l at i on on a concr et e pad,  
i ncl udi ng t he f ol l owi ng:  
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a.  [ Fabr i cat e swi t chgear [  encl osur e and]  encl osur e base of  ASTM A167 t ype 
304 or  304L st ai nl ess st eel ] .   

b.  Encl osur e base i ncl udes any par t  of  t he swi t chgear  encl osur e t hat  i s  
wi t hi n 75 mm 3 i nches of  concr et e pad.  

c.  Pai nt  encl osur e i ncl udi ng base ASTM D1535 [ Munsel l  7GY3. 29/ 1. 5 
gr een] [ Munsel l  8. 3G6. 1/ 0. 5 l i ght  gr ay ( ANSI  No.  61) ]  [ _____] .  

d.  Compl y wi t h [ I EEE C57. 12. 28][ I EEE C57. 12. 29]  f or  t he pai nt  coat i ng 
syst em r egar dl ess of  equi pment  mat er i al .

][ 2. 1. 2. 2   Pad/ Vaul t - mount i ng Pr ovi s i ons

**************************************************************************
NOTE:   Choose st ai nl ess st eel  encl osur e wher e 
envi r onment al  condi t i ons ar e not  sui t abl e f or  mi l d 
st eel  or  wher e a hi gher  l evel  of  cor r osi on 
pr ot ect i on i s desi r ed.  Sel ect  I EEE C57. 12. 29 when 
encl osur e i s r equi r ed t o be st ai nl ess st eel .

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

[ Pr ovi de encl osed swi t chgear  sui t abl e f or  i nst al l at i on on a concr et e pad or  
f i ber gl ass box pad,  i ncl udi ng t he f ol l owi ng: ]   [ Pr ovi de encl osed swi t chgear  
on a concr et e vaul t ,  as i ndi cat ed,  i ncl udi ng t he f ol l owi ng: ]

a.  [ Fabr i cat e swi t chgear [  encl osur e and]  encl osur e base of  ASTM A167 t ype 
304 or  304L st ai nl ess st eel ] .   

b.  Encl osur e base i ncl udes any par t  of  t he swi t chgear  encl osur e t hat  i s  
wi t hi n 75 mm 3 i nches of  concr et e pad.  

c.  Pai nt  encl osur e i ncl udi ng base ASTM D1535 [ Munsel l  7GY3. 29/ 1. 5 
gr een] [ Munsel l  8. 3G6. 1/ 0. 5 l i ght  gr ay ( ANSI  No.  61) ]  [ _____] .  

d.  Compl y wi t h [ I EEE C57. 12. 28][ I EEE C57. 12. 29]  f or  t he pai nt  coat i ng 
syst em r egar dl ess of  equi pment  mat er i al .

] 2. 1. 3   Load I nt er r upt i ng Swi t ched Ways

Pr ovi de t he f ol l owi ng f or  l oad i nt er r upt er  swi t ched ways:

a.  Thr ee- pol e gr oup oper at ed swi t chi ng.

b.  I nt er r upt er  swi t ches oper at ed by means of  an ext er nal l y accessi bl e 
swi t ch- oper at i ng hub.

c.  Swi t ch- oper at i ng hub l ocat ed wi t hi n a r ecessed st ai nl ess st eel  pocket  
mount ed on t he s i de of  t he pad- mount ed gear  encl osur e.

d.  Padl ockabl e st ai nl ess st eel  access cover  and hood on t he 
swi t ch- oper at i ng- hub pocket  t o pr ot ect  t he padl ock shackl e f r om 
tampering.

e.  St ops on t he swi t ch- oper at i ng hub t o pr event  over t r avel .

f .  Label s i n t he swi t ch- oper at i ng- hub pocket  t o i ndi cat e swi t ch posi t i on.   
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g.  Fol di ng swi t ch- oper at i ng handl e f or  each i nt er r upt er  swi t ch.

2. 1. 4   Fused Ways

Pr ovi de t he f ol l owi ng:

a.  Fuse mount i ngs encl osed i n an i nner  st eel  compar t ment .   

b.  Each f use mount i ng i nst al l ed as an i nt egr al  par t  of  a f use handl i ng 
mechani sm t hat  does not  al l ow access t o t he f use unt i l  t he el bow f or  
t hat  f use has been di sconnect ed and a mechani cal  i nt er l ock t o t he 
f use- access panel  has been act uat ed.   

c.  The openi ng i nt o t he component  compar t ment  cover ed by t he f use- access 
panel  i n bot h t he open and cl osed posi t i ons t o pr event  access t o hi gh 
voltage.

d.  Bl own- f use i ndi cat or s f or  f used ways v i s i bl e t hr ough vi ewi ng wi ndows i n 
t he t er mi nat i on compar t ment .

2. 1. 4. 1   Fuses

**************************************************************************
NOTE:   I ndi cat e on t he dr awi ngs t he f use r at i ng and 
t ype of  f usi ng desi r ed.   The t ype of  f usi ng i s 
i mpor t ant  t o ensur e t he swi t ch i s  equi pped wi t h 
cor r ect  f usehol der  har dwar e.

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

Pr ovi de f uses i n accor dance wi t h t he f ol l owi ng:

a.  Fuse r at i ngs as i ndi cat ed.   

b.  Hel i cal l y  coi l ed f uses i f  r at ed 10 amper es or  l ar ger .   

c.  Sol i d- mat er i al  power  f uses capabl e of  det ect i ng and i nt er r upt i ng al l  
f aul t s under  al l  r eal i s t i c  condi t i ons of  c i r cui t r y ,  wi t h l i ne- t o- l i ne 
or  l i ne- t o- gr ound vol t age acr oss t he f use,  and capabl e of  handl i ng t he 
f ul l  r ange of  t r ansi ent  r ecover y vol t age sever i t y associ at ed wi t h t hese 
faults. 

d.  Al l  ar c i ng accompanyi ng oper at i on of  t he f use cont ai ned wi t hi n t he f use,  
and al l  ar c pr oduct s and gases evol ved ef f ect i vel y cont ai ned wi t hi n t he 
exhaust  cont r ol  devi ce dur i ng f use oper at i on.

e.  Fusi bl e el ement s nonagi ng and nondamagabl e wi t h mel t i ng t i me- cur r ent  
char act er i st i cs t hat  ar e per manent l y accur at e t o wi t hi n a maxi mum 
t ol er ance of  10% i n t er ms of  cur r ent .

f .  Equi pped wi t h a bl own- f use i ndi cat or  t hat  pr ovi des v i s i bl e evi dence of  
f use oper at i on whi l e i nst al l ed i n t he f use mount i ng.

[ 2. 1. 5   Key I nt er l ock

**************************************************************************
NOTE:  Add r equi r ement s f or  key i nt er l ock i f  needed.  
Pr ovi de det ai l s  of  i nt er l ock syst em on t he dr awi ngs.

Coor di nat e wi t h t he l ocal  i nst al l at i on t o det er mi ne 
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i f  i nt er l ocks ar e r equi r ed.  I f  i nt er l ocks ar e not  
r equi r ed,  t hen ensur e t he i nst al l at i on uses onl y 
qual i f i ed per sonnel  t o wor k on t he equi pment .   

At  l east  one manuf act ur er  r equi r es a f or mal  l et t er  
f r om t he i nst al l at i on i f  key i nt er l ocks ar e not  
desired.

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

Pr ovi de key i nt er l ock syst em as i ndi cat ed on t he dr awi ngs.

] 2. 1. 6   Dead- Fr ont  Hi gh- Vol t age Bushi ngs

**************************************************************************
NOTE:   Make sel ect i on bel ow based on syst em 
vol t age.   I ncl ude f used way sel ect i on i f  f used 
compar t ment s ar e i nt ended.

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

[ I EEE 386.   [ 15 kV,  95 kV BI L] [ 25 kV,  125 kV BI L] .   Pr ovi de 600 amper e 
one- pi ece deadbr eak appar at us bushi ngs f or  each swi t ched way.

][ I EEE 386.   [ 15 kV,  95 kV BI L] [ 25 kV,  125 kV BI L] .   Pr ovi de 200 amper e 
bushi ng wel l s and bushi ng wel l  i nser t s f or  each f used way.

]
**************************************************************************

NOTE:  I ncl ude st andof f  bushi ngs onl y when t he 
Act i v i t y r equi r es t he addi t i onal  i t ems.

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

a.  Par ki ng st ands:   Pr ovi de a par ki ng st and near  each dead- f r ont  bushi ng. [   
Pr ovi de i nsul at ed st andof f  bushi ngs f or  par ki ng of  ener gi zed l oad- br eak 
connect or s on each par ki ng st and. ]

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

I EEE 386.   Pr ovi de cor r espondi ng connect or  f or  each swi t ched way;  pr ovi de 
connect or s wi t h a gr oundi ng eye and t est  poi nt .

**************************************************************************
NOTE:  Pr ovi de 200 amper e bushi ng i nt er f ace on al l  
600 amper e connect or s.  

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

[ a.   600 Amper e deadbr eak connect or  r at i ngs:   Vol t age:   [ 15 kV,  95 kV 
BI L] [ 25 kV,  125 kV BI L] .   Shor t  t i me r at i ng:   25, 000 r ms symmet r i cal  
amper es. [   I ncl ude 200 amper e bushi ng i nt er f ace[  f or  sur ge ar r est er s] [  
as i ndi cat ed] . ]

][ b.   200 Amper e l oadbr eak connect or  r at i ngs:   Vol t age:   [ 15 kV,  95 kV 
BI L] [ 25 kV,  125 kV BI L] .   Shor t  t i me r at i ng:   10, 000 r ms symmet r i cal  
amperes.

]
**************************************************************************

NOTE:   Pr ovi de bushi ng- mount ed el bow t ype ar r est er s 
at  nor mal l y open swi t ch l ocat i ons.   

**************************************************************************
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[ 2. 3   Sur ge Ar r est er s

I EEE C62. 11,  r at ed[ [  3] [  6] [  9] [  10] [  12] [  15] [  18] [ _____]  kV] [  as 
i ndi cat ed] ,  f ul l y  shi el ded,  dead- f r ont ,  met al - oxi de- var i st or ,  el bow t ype 
wi t h r esi st ance- gr aded gap,  sui t abl e f or  pl uggi ng i nt o i nser t s.   Pr ovi de 
ar r est er s on swi t ched ways as i ndi cat ed.

] 2. 4   Gr oundi ng Pr ovi s i ons

Pr ovi de a gr ound- connect i on pad i n each t er mi nat i on compar t ment . [   Pr ovi de 
a cont i nuous copper  gr ound bus acr oss t he f ul l  wi dt h of  each t er mi nat i on 
compar t ment  f or  f uses. ]

**************************************************************************
NOTE:  I ncl ude t he f ol l owi ng par agr aph onl y when t he 
act i v i t y r equi r es addi t i onal  gr oundi ng el bows and 
f eed- t hr u i nser t s.  

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

[ a.   Pr ovi de[  [ one] [ _____]  set [ s]  of  t hr ee gr oundi ng el bows] [  and] [  
[ one] [ _____]  set [ s]  of  t hr ee f eed- t hr u i nser t s] .   [ Gr oundi ng el bows] [  
and ] [ f eed- t hr u i nser t s] .   Del i ver  t o t he Cont r act i ng Of f i cer .

]
**************************************************************************

NOTE:  I ncl ude t he f ol l owi ng par agr aph onl y when t he 
act i v i t y r equi r es addi t i onal  gr oundi ng el bows and 
gr ounded st andof f  bushi ngs.  

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

[ b.   Pr ovi de[  [ one] [ _____]  set [ s]  of  t hr ee gr oundi ng el bows] [  and] [  
[ one] [ _____]  set [ s]  of  t hr ee gr ounded st andof f  bushi ngs] .   [ Gr oundi ng 
el bows] [  and ] [ gr ounded st andof f  bushi ngs] .   Del i ver  t o t he Cont r act i ng 
Officer.

]
**************************************************************************

NOTE:   I f  f aul t  i ndi cat or s ar e desi r ed,  det er mi ne 
t ype and l ocat i ons.   Pr ovi de i nf or mat i on on t he 
drawings.

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

[ 2. 5   Faul t  I ndi cat or s

Pr ovi de f aul t  i ndi cat or s as i ndi cat ed.

] 2. 6   SOURCE QUALI TY CONTROL

2. 6. 1   Swi t chgear  Desi gn and Pr oduct i on Test s

Fur ni sh r epor t s whi ch i ncl ude r esul t s of  desi gn and pr oduct i on t est s 
per f or med accor di ng t o I EEE C37. 74.   Per f or m pr oduct i on t est s by t he 
manuf act ur er  on each swi t chgear  assembl y t o ensur e t hat  desi gn per f or mance 
i s mai nt ai ned i n pr oduct i on.

PART 3   EXECUTI ON

3. 1   INSTALLATION

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.
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3. 2   GROUNDING

**************************************************************************
NOTE:   Wher e r ock or  ot her  soi l  condi t i ons pr event  
obt ai ni ng a speci f i ed gr ound val ue,  ot her  met hods of  
gr oundi ng shoul d be speci f i ed.   Wher e i t  i s  
i mpr act i cal  t o obt ai n i ndi cat ed gr ound r esi st ance 
val ues,  t he desi gner  shoul d make ever y ef f or t ,  
wi t hi n r eason,  t o obt ai n gr ound r esi st ance val ues as 
near  as possi bl e t o t he i ndi cat ed val ues.

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

NFPA 70 and I EEE C2,  except  pr ovi de gr oundi ng syst ems wi t h a r esi st ance t o 
sol i d ear t h gr ound not  exceedi ng [ 25] [ _____]  ohms.   When wor k,  i n addi t i on 
t o t hat  i ndi cat ed or  speci f i ed,  i s  di r ect ed t o obt ai n t he speci f i ed gr ound 
r esi st ance,  t he pr ovi s i on of  t he cont r act  cover i ng " Changes"  appl i es.

3. 2. 1   Gr oundi ng El ect r odes

**************************************************************************
NOTE:   Sel ect  t he Sect i on r ef er ence t o cor r espond t o 
t he desi r ed ser v i ce act i v i t y.

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

Pr ovi de dr i ven gr ound r ods as speci f i ed i n [ Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON] [ _____] [  at  each cor ner  of  swi t chgear  pad] [  as 
indicated].

3. 2. 2   Swi t chgear  Gr oundi ng

Connect  #4/ 0 bar e copper  conduct or  gr ound l oop,  not  l ess t han 610 mm 24 
i nches bel ow gr ade,  t o t he upper  end of  t he gr ound r ods by exot her mi c wel ds 
or  compr essi on connect or s.   Pr ovi de #4/ 0 bar e copper  conduct or s connect i ng 
t he swi t chgear  gr oundi ng pr ovi s i ons t o t wo di f f er ent  gr ound r ods.

3. 2. 3   Connections

**************************************************************************
NOTE:   Sel ect  t he Sect i on r ef er ence t o cor r espond t o 
t he desi r ed ser v i ce act i v i t y.

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

Make j oi nt s i n gr oundi ng conduct or s and gr ound l oop by exot her mi c wel d or  
compr essi on connect or .   I nst al l  exot her mi c wel ds and compr essi on connect or s 
as speci f i ed i n Sect i on [ Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION][_____].

3. 2. 4   Gr oundi ng and Bondi ng Equi pment

UL 467,  except  as i ndi cat ed or  speci f i ed ot her wi se.

3. 3   FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES

**************************************************************************
NOTE:   Sel ect  f r om t he br acket ed opt i ons bel ow f or  
t he sel ect ed i nst al l at i on met hod.   Coor di nat e wi t h 
t he par agr aphs ent i t l ed,  " Pad- mount i ng Pr ovi s i ons"  
and " Pad/ Vaul t - mount i ng Pr ovi s i ons" .

**************************************************************************
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Mount  swi t ch [ on concr et e s l ab]  [ on concr et e box pad]  [ on f i ber gl ass pad]  
[ on f i ber gl ass box pad]  [ on concr et e vaul t ]  [ as shown on t he dr awi ngs] ,  
i ncl udi ng t he f ol l owi ng:

[ a.  Pr ovi de box pad wi t h a mi ni mum dept h of [  813 mm 32 i nches] [  915 mm 36 
i nches]  [ _____] .

][ b.  Show vaul t  s i ze on t he dr awi ngs.

][ c.  Pr ovi de s l ab of  s i ze at  l east  300 mm 12 i nches t hi ck,  r ei nf or ced wi t h a 
152 by 152 -  MW19 by MW19 6 by 6 -  W2. 9 by W2. 9 mesh,  pl aced uni f or ml y 
100 mm 4 i nches f r om t he t op of  t he s l ab.

] d.  Pl ace [ Sl ab]  [ Box pad]  on a 150 mm 6 i nch t hi ck,  wel l - compact ed gr avel  
base.   

e.  I nst al l  [ t op of  concr et e s l ab appr oxi mat el y 100 mm 4 i nches above 
f i ni shed gr ade.   Pr ovi de edges above gr ade wi t h 15 mm 1/ 2 i nch 
chamf er . ]   

f .  Pr ovi de [ s l ab]  [ box pad]  of  adequat e s i ze t o pr oj ect  at  l east  200 mm 8 
i nches beyond equi pment .

[ g.  For  i nst al l at i ons t hat  use a box pad or  vaul t ,  t r ai n t he i ncomi ng cabl es 
ar ound t he box or  vaul t  pr i or  t o t er mi nat i ng at  t he swi t chgear .

][ St ub up condui t s,  wi t h bushi ngs,  50 mm 2 i nches i nt o cabl e wel l s i n t he 
concr et e pad.   Coor di nat e di mensi ons of  cabl e wel l s wi t h swi t ch cabl e 
t r ai ni ng ar eas.   Pr ovi de concr et e wor k as speci f i ed i n Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE.

] 3. 4   FI ELD QUALI TY CONTROL

3. 4. 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,  NFPA 70B, 
NETA ATS and r ef er enced ANSI  st andar ds.  

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. 4. 1. 1   Switchgear

a.   Vi sual  and Mechani cal  I nspect i on

( 1)   Compar e equi pment  namepl at e i nf or mat i on wi t h speci f i cat i ons and 
appr oved shop dr awi ngs.

( 2)   I nspect  physi cal  and mechani cal  condi t i on.

( 3)   Check f or  pr oper  anchor age,  al i gnment ,  r equi r ed ar ea c l ear ances,  
and gr oundi ng.

( 4)   Per f or m mechani cal  oper at or  t est s i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.

( 5)   I nspect  al l  i ndi cat i ng devi ces f or  pr oper  oper at i on.
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**************************************************************************
NOTE:  I ncl ude t he f ol l owi ng opt i on when key 
i nt er l ocki ng i s speci f i ed.

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

[ ( 6)   Test  i nt er l ock syst ems f or  pr oper  oper at i on and sequenci ng.

] b.   El ect r i cal  Test s

( 1)   Per f or m cont act - r esi st ance t est s.

( 2)   Per f or m i nsul at i on- r esi st ance t est s.

( 3)   Per f or m an over - pot ent i al  t est  on each swi t ched way pol e wi t h t he 
swi t ched way i n t he open posi t i on i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons.

3. 4. 1. 2   Gr oundi ng Syst em

a.   Vi sual  and Mechani cal  I nspect i on

I nspect  gr ound syst em f or  compl i ance wi t h cont r act  pl ans and 
specifications.

b.   El ect r i cal  Test s

Per f or m gr ound i mpedance measur ement s ut i l i z i ng t he 
f al l - of - pot ent i al  met hod.   On syst ems consi st i ng of  i nt er connect ed 
gr ound r ods,  per f or m t est s af t er  i nt er connect i ons ar e compl et e.   
On syst ems consi st i ng of  a s i ngl e gr ound r od per f or m t est s bef or e 
any wi r e i s connect ed.   Take measur ement s i n nor mal l y dr y weat her ,  
not  l ess t han 48 hour s af t er  r ai nf al l .   Use a por t abl e gr ound 
t est i ng megger  i n accor dance wi t h manuf act ur er ' s i nst r uct i ons t o 
t est  each gr ound or  gr oup of  gr ounds.   Use an i nst r ument  equi pped 
wi t h a met er  r eadi ng di r ect l y i n ohms or  f r act i ons t her eof  t o 
i ndi cat e t he gr ound val ue of  t he gr ound r od or  gr oundi ng syst ems 
under  t est .

Submi t  t he measur ed gr ound r esi st ance of  each gr ound r od and 
gr oundi ng syst em,  i ndi cat i ng t he l ocat i on of  t he r od and gr oundi ng 
syst em.   I ncl ude t he t est  met hod and t est  set up ( i . e. ,  pi n 
l ocat i on)  used t o det er mi ne gr ound r esi st ance and soi l  condi t i ons 
at  t he t i me t he measur ement s wer e made.

3. 4. 2   Fol l ow- Up Ver i f i cat i on

Upon compl et i on of  accept ance checks and t est s,  show by demonst r at i on i n 
ser vi ce t hat  devi ces ar e i n good oper at i ng condi t i on and pr oper l y 
per f or mi ng t he i nt ended f unct i on.  Per f or m each i t em not  l ess t han t hr ee 
t i mes t o demonst r at e i t s  f unct i on.   As an except i on t o r equi r ement s st at ed 
el sewher e i n t he cont r act ,  not i f y  t he Cont r act i ng Of f i cer  5 wor ki ng days i n 
advance of  t he dat es and t i mes f or  checks and t est s.

**************************************************************************
NOTE:   Sel ect  t he opt i on t hat  best  sui t s t he 
pr oj ect .  For  t he Navy,  do not  appl y Sect i on 09 90 00 
PAI NTS AND COATI NGS.

**************************************************************************
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[ 3. 5   FI ELD APPLI ED PAI NTI NG

[ Wher e f i el d pai nt i ng of  encl osur es i s r equi r ed t o cor r ect  damage t o t he 
manuf act ur er ' s f act or y appl i ed coat i ngs,  pr ovi de manuf act ur er ' s r ecommended 
coat i ngs and appl y i n accor dance wi t h manuf act ur er ' s i nst r uct i ons. ]   [ Appl y 
f i el d pai nt i ng as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS. ]

]         - -  End of  Sect i on - -
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