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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  met al - encl osed shunt  capaci t or  
equi pment .   Ensur e dr awi ngs show vol t age and ki l ovar  
r at i ngs and mount i ng and connect i on det ai l 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  Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL 
MATERI ALS AND METHODS i s not  i ncl uded i n t he pr oj ect  
speci f i cat i on,  i nser t  appl i cabl e r equi r ement s 
t her ef or e and del et e and t he f ol l owi ng par agr aph.

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

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

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
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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.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1008/ A1008M ( 2016)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Col d- Rol l ed,  Car bon,  St r uct ur al ,  
Hi gh- St r engt h Low- Al l oy,  Hi gh- St r engt h 
Low- Al l oy wi t h I mpr oved For mabi l i t y ,  
Sol ut i on Har dened,  and Bake Har denabl e

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

I EEE 18 ( 2012)  St andar d f or  Shunt  Power  Capaci t or s

NATI ONAL AERONAUTI CS AND SPACE ADMI NI STRATI ON ( NASA)

RCBEA GUI DE ( 2004)  NASA Rel i abi l i t y  Cent er ed Bui l di ng 
and Equi pment  Accept ance Gui de

1. 2   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.   
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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.

 An " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
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.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Connect i on Di agr ams;  G[ ,  [ ____] ]

Pol e Li ne Capaci t or s;  G[ ,  [ ____] ]

Met al  Encl osed Low- Vol t age Capaci t or s;  G[ ,  [ ____] ]

Fabr i cat i on Dr awi ngs;  G[ ,  [ ____] ]

I nst al l at i on Dr awi ngs;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

Met al  Encl osed Shunt  Capaci t or  Equi pment ;  G[ ,  [ ____] ]

Pol e Li ne Capaci t or s;  G[ ,  [ ____] ]

Met al  Encl osed Low- Vol t age Capaci t or s;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

Fi nal  Test  Repor t s;  G[ ,  [ ____] ]

SD- 07 Cer t i f i cat es

Cer t i f i cat es f or  Capaci t or  Equi pment ;  G[ ,  [ ____] ]
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SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s

1. 3   QUALI TY CONTROL

1. 3. 1   Qualifications

The manuf act ur er  of  t hi s equi pment  shal l  have pr oduced si mi l ar  el ect r i cal  
equi pment  f or  a mi ni mum per i od of  f i ve ( 5)  year s.   When r equest ed,  pr ovi de 
an accept abl e l i s t  of  i nst al l at i ons wi t h s i mi l ar  equi pment  demonst r at i ng 
compl i ance wi t h t hi s r equi r ement .

1. 3. 2   Pr edi ct i ve Test i ng and I nspect i on Technol ogy Requi r ement s

**************************************************************************
NOTE:   The Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t est s pr escr i bed i n Sect i on 01 86 26. 07 40 
RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL 
SYSTEMS ar e MANDATORY f or  al l  NASA asset s and 
syst ems i dent i f i ed as Cr i t i cal ,  Conf i gur ed,  or  
Mi ssi on Essent i al .   I f  t he syst em i s non- cr i t i cal ,  
non- conf i gur ed,  and not  mi ssi on essent i al ,  use sound 
engi neer i ng di scr et i on t o assess t he val ue of  addi ng 
t hese addi t i onal  t est  and accept ance r equi r ement s.   
See Sect i on 01 86 26. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR ELECTRI CAL SYSTEMS f or  addi t i onal  
i nf or mat i on r egar di ng cost  f easi bi l i t y  of  PT&I .

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

Thi s sect i on cont ai ns syst ems and equi pment  component s r egul at ed by NASA' s 
Rel i abi l i t y  Cent er ed Bui l di ng and Equi pment  Accept ance Pr ogr am.   Thi s 
pr ogr am r equi r es t he use of  Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t echnol ogi es i n conf or mance wi t h RCBEA GUI DE t o ensur e bui l di ng equi pment  
and syst ems i nst al l ed by t he Cont r act or  have been i nst al l ed pr oper l y and 
cont ai n no i dent i f i abl e def ect s t hat  shor t en t he desi gn l i f e of  a syst em 
and i t s component s.   Sat i sf act or y compl et i on of  al l  accept ance r equi r ement s 
i s r equi r ed t o obt ai n Gover nment  appr oval  and accept ance of  t he 
Cont r act or ' s wor k.

Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on 
01 86 26. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Handl e and st or e equi pment  i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

PART 2   PRODUCTS

2. 1   FABRICATION

2. 1. 1   Connect i on Di agr ams

Submi t  connect i on di agr ams i ndi cat i ng t he r el at i ons and connect i ons of  t he 
equi pment  by showi ng t he gener al  physi cal  l ayout  of  al l  cont r ol s,  t he 
i nt er connect i on of  one syst em ( or  por t i on of  syst em)  wi t h anot her ,  and 
i nt er nal  t ubi ng,  wi r i ng,  and ot her  devi ces.
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2. 1. 2   Cor r osi on Pr event i on

**************************************************************************
NOTE:   For  al l  out door  appl i cat i ons and al l  i ndoor  
appl i cat i ons i n a har sh envi r onment  r ef er  t o Sect i on 
09 96 00 HI GH- PERFORMANCE COATI NGS.   Hi gh 
per f or mance coat i ngs ar e speci f i ed f or  al l  out door  
appl i cat i ons because ul t r avi ol et  r adi at i on wi l l  
br eak down most  st andar d coat i ngs,  causi ng a 
phenomena known as chal k i ng,  whi ch i s t he f i r st  
st age of  t he cor r osi on pr ocess.   For  addi t i onal  
i nf or mat i on cont act  The Coat i ngs I ndust r y Al l i ance,  
or  speci f i c  suppl i er s such as Keel er  and Long and 
PPG,  and NACE I nt er nat i onal  ( NACE) .

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

Pr ot ect  met al l i c  mat er i al s agai nst  cor r osi on.   Ensur e equi pment  has t he 
st andar d f i ni sh by t he manuf act ur er  when used f or  most  i ndoor  
i nst al l at i ons.   For  har sh i ndoor  envi r onment s ( any ar ea subj ect ed t o 
chemi cal  and/ or  abr asi ve act i on) ,  and al l  out door  i nst al l at i ons,  r ef er  t o 
Sect i on 09 96 00 HI GH- PERFORMANCE COATI NGS.

2. 2   COMPONENTS

Submi t  cat al og dat a and equi pment  and per f or mance dat a f or  t he f ol l owi ng 
i t ems i ncl udi ng l i f e,  t est ,  syst em f unct i onal  f l ows,  saf et y f eat ur es,  and 
mechani cal  aut omat ed det ai l s .

2. 2. 1   Met al - Encl osed Shunt  Capaci t or  Equi pment

Met al - encl osed shunt  capaci t or  equi pment  f or  connect i on t o 2, 400- ,  6, 900- ,  
and 13, 200/ 13, 800- vol t ,  t hr ee- phase,  60- her t z c i r cui t s consi st s of  a 
compl et e assembl y of  capaci t or  uni t s i ncl udi ng buses,  connect or s,  
cur r ent - l i mi t i ng f uses,  vent i l at i ng f ans,  swi t chi ng devi ces,  and cont r ol s 
housed i n a weat her pr oof  NEMA 3R met al  encl osur e i n accor dance wi t h I EEE 18.   
Pr ovi de cont r ol  and pr ot ect i ve devi ces i n accor dance wi t h Sect i on 
26 05 70. 00 40 HI GH VOLTAGE OVERCURRENT PROTECTI VE DEVI CES and Sect i on 
26 05 71. 00 40 LOW VOLTAGE OVERCURRENT PROTECTI VE DEVI CES.

Pr ovi de capaci t or  uni t s consi st i ng of  pol ypr opyl ene f i l m and al umi num f oi l  
sect i ons wi t h ser i es- par al l el  connect i ons and di schar ge r esi st or s cont ai ned 
i n her met i cal l y  seal ed wel ded st eel  cases wi t h mount i ng f l anges,  i mmer sed 
i n a nonf l ammabl e l i qui d di el ect r i c  i mpr egnant .   Pr ovi de capaci t or  housi ngs 
const r uct ed wi t h bonded zi nc- coat ed st eel  t hat  i s  r esi st ant  t o cor r osi on,  
weat her ,  and abr asi on.   Seal  t wo i nsul at i ng bushi ngs wi t h c l amp t unnel  
connect or s t o t he case of  each uni t ,  el ect r i cal l y  connect ed t o t he 
capaci t or  sect i on assembl y.   Ensur e char act er i st i cs of  capaci t or  bushi ngs 
ar e i n accor dance wi t h I EEE 18.   Pr ovi de di schar ge r esi st or s t hat  r educe 
t he r esi dual  vol t age of  t he capaci t or  uni t  t o [ 50] [ _____]  vol t s or  l ess 
wi t hi n 5 mi nut es af t er  di sconnect i on f r om t he sour ce of  suppl y.   Each 
capaci t or  has an i ndi v i dual  i nsul at i ng f use.   Ensur e capaci t or s oper at e 
sat i sf act or i l y  at  135 per cent  of  r at ed k i l ovar s ( kvar ) ,  110 per cent  of  
r at ed vol t age,  and at  ambi ent  t emper at ur es bet ween mi nus 40 degr ees t o pl us 
46 degr ees C mi nus 40 degr ees t o pl us 115 degr ees F.   Ensur e vol t age and 
kvar  r at i ngs f or  encl osed out door  capaci t or  uni t s r at ed at  60- her t z i s  i n 
accor dance wi t h I EEE 18.

Ensur e t hat  capaci t or s f or  har moni c f i l t er  appl i cat i on or  syst ems wi t h hi gh 
har moni c cont ent  have t he f ol l owi ng char act er i st i cs:   EXTREME dut y r at ei ng 

SECTI ON 26 35 33. 00 40  Page 6



55 degr ee C,  131 degr ee F t emper at ur e r at i ng,  125 per cent  cont i nuous 
over - vol t age capabi l i t y ,  15kA f aul t  handl i ng capabi l i t y ,  100KA t r ansi ent  
cur r ent  wi t hst and capabi l i t y ,  and meet s I EEE 18.

For  power  ent r ance compar t ment s,  i ncl ude an i nsul at ed phase and neut r al  
bus,  a shor t - c i r cui t i ng and gr oundi ng swi t ch,  and pr ovi s i ons f or  
t er mi nat i ng under gr ound cabl es.

Mechani cal l y i nt er l ock shor t - c i r cui t i ng and gr oundi ng swi t ch wi t h al l  
capaci t or  compar t ment  door s t o pr event  access t o capaci t or  uni t s unl ess 
phase and neut r al  buses ar e shor t  c i r cui t ed and gr ounded.   Pr ovi de a 
key- i nt er l ocked shor t - c i r cui t i ng and gr oundi ng swi t ch wi t h a r emot e c i r cui t  
di sconnect i ng and pr ot ect i ve devi ce t o ensur e t he pr oper  sequence of  
operation.

2. 2. 1. 1   Enclosure

Pl ace pad- mount ed capaci t or  equi pment  i n weat her pr oof ,  sel f - suppor t i ng,  
vent i l at ed uni t  sheet  met al  compar t ment s j oi ned t oget her  t o f or m a 
cont i nuous st r uct ur e wi t h hi nged access door s,  base and r oof  sect i ons,  r oof  
seam cover s,  and end t r i ms.   Pr ovi de f l anged access door s t hat  c l ose 
agai nst  r ubber  or  s i mi l ar  weat her pr oof  gasket i ng mat er i al .   Pr ovi de 
vent i l at ed openi ngs wi t h f i l t er ed l ouver s and st ai nl ess st eel  scr eened 
vent s.   Equi p door s wi t h l at ches,  st ops,  and door - l ocki ng mechani sm.   
Ensur e base sect i on i s uni t  const r uct i on and suppor t s capaci t or  equi pment [  
100 mi l l i met er  4 i nches] [  150 mi l l i met er  6 i nches]  above t he concr et e 
f oundat i on.   Desi gn t he base f or  j acki ng and ski ddi ng.   Pr ovi de l i f t i ng 
l ugs f or  unl oadi ng and movi ng equi pment .

Const r uct  sheet  met al  encl osur es f r om col d- r ol l ed car bon- st eel  sheet s of  
commer ci al  qual i t y  wi t h st r et cher - l evel  f l at ness not  l ess t han 3. 0 
mi l l i met er  11 gage,  i n accor dance wi t h ASTM A1008/ A1008M.   Rei nf or ce each 
compar t ment  wi t h st r uct ur al  member s and wel d member s t oget her .   Gr i nd wel ds 
t o a smoot h f l at  sur f ace bef or e pai nt i ng.   Pr ovi de capaci t or  equi pment  wi t h 
a gr ound t er mi nal  f or  gr oundi ng t he st at i onar y st r uct ur e and equi pment .

Pr ovi de capaci t or  compar t ment s wi t h r acks f or  mount i ng i ndi v i dual  capaci t or  
uni t s i n one,  t wo,  or  t hr ee t i er s,  wi t h not  mor e t han t wo r ows of  uni t s per  
t i er .   Encl osur es havi ng one r ow of  uni t s per  t i er  ar e accessi bl e f r om one 
si de onl y.

2. 2. 1. 2   Buses

Pr ovi de phase and neut r al  buses f or  t he connect i on and i nt er connect i on of  
capaci t or  uni t s ar e bar e r i gi d sol i d copper  busbar  of  r ect angul ar  cr oss 
sect i on,  i nsul at ed f r om t he encl osur e.   Ensur e t he cont act  sur f aces of  al l  
mai n bus and cabl e t ap connect i ons ar e s i l ver  pl at ed and bol t ed t oget her  t o 
ensur e maxi mum conduct i v i t y.

Pr ovi de phase and neut r al  buses f or  t he connect i on t o under gr ound cabl es 
and capaci t or  uni t s ar e bar e r i gi d s i l ver  pl at ed sol i d copper  busbar  of  
r ect angul ar  cr oss- sect i on i nsul at ed f r om t he encl osur e.   Ensur e t he cont act  
sur f aces of  al l  mai n bus connect i ons ar e s i l ver  pl at ed and bol t ed t oget her  
t o ensur e maxi mum conduct i v i t y.

2. 2. 1. 3   Fuses

Ensur e each capaci t or  uni t  i s  i ndi v i dual l y f used wi t h cur r ent - l i mi t i ng 
f uses t hat  have an i nt er r upt i ng r at i ng of  50, 000 amper es and pr ovi de v i sual  
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i ndi cat i on of  f use oper at i on.

2. 2. 1. 4   Fans

Pr ovi de t op of  capaci t y compar t ment s wi t h t her most at i cal l y  cont r ol l ed f ans 
f or  f or ced- ai r  vent i l at i on of  capaci t or  uni t s.   Pr ovi de each encl osur e 
sect i on wi t h t wo cool i ng f ans.   Sel ect  115- vol t ,  s i ngl e- phase,  60- her t z 
cur r ent  f an mot or s t hat  ar e i ndi v i dual l y f used or  t her mal l y pr ot ect ed.   
Ensur e t her most at s cont r ol  t he oper at i on of  f ans wi t hi n pr escr i bed 
t emper at ur e l i mi t s.

2. 2. 2   Pol e Li ne Capaci t or s

Ensur e pol e l i ne capaci t or s ar e power  l i ne,  power  f act or  connect i on t ype 
f or  2. 4 k i l ovol t s ( kV) ,  5 kV,  and 13. 2/ 13. 8 kV,  60 her t z;  l ocat ed and 
i nst al l ed as i ndi cat ed.   Pr ovi de pol e suppor t i ng har dwar e t hat  i s  hot - di p 
gal vani zed st eel  desi gned f or  NEMA st andar d capaci t or  uni t s.   Use cor r osi on 
r esi st ant  at t achment  har dwar e.   Pol es suppor t i ng capaci t or s cannot  be 
smal l er  t han 200 mi l l i met er  8 i nches i n di amet er  at  t he poi nt  of  at t achment .

2. 2. 3   Met al - Encl osed Low- Vol t age Capaci t or s

Pr ovi de met al - encl osed capaci t or s f or  600- vol t  c i r cui t s and bel ow 
consi st i ng of  i ndi v i dual  encl osed uni t s wi t h i nsul at or s,  connect or s,  and 
har dwar e housed i n a pr ot ect i ve encl osur e.   Ensur e i ndi v i dual  cel l s  ar e 
f used and pr ovi ded wi t h di schar ge r esi st or s t o r educe vol t age t o 50 vol t s 
or  l ess i n 1 mi nut e.

Ensur e capaci t or  banks oper at e wi t hi n a r ange of  mi nus 40 degr ees t o pl us 
46 degr ees C mi nus 40 degr ees t o pl us 115 degr ees F.   Ensur e capaci t or  
cel l s  ar e i mpr egnat ed wi t h a nonf l ammabl e ( PCB- f r ee)  di el ect r i c .   Pr ovi de 
capaci t or  uni t s i n banks wi t h wel ded,  z i nc coat ed,  1. 9 mi l l i met er ,   
14- gage,  st eel .   Use st eel  i n accor dance wi t h ASTM A1008/ A1008M.   Al l  ot her  
r equi r ement s ar e as r equi r ed f or  hi gh- vol t age i nst al l at i on.

2. 3   FACTORY TESTI NG

2. 3. 1   Drawings

Submi t  f abr i cat i on dr awi ngs f or  t he f abr i cat i on and assembl y per f or med i n 
t he f act or y.

2. 3. 2   Fact or y Test s

Test s on capaci t or  equi pment  i ncl ude el ect r i cal  and mechani cal  oper at i onal  
t est s and di el ect r i c  t est s.   Ensur e f act or y conduct s di el ect r i c  t est s i n 
accor dance wi t h Test i ng St andar ds of  I EEE 18 wi t h 60- her t z wi t hst and 
vol t age r at i ng equal  t o t hat  of  t he swi t chi ng devi ce.

Cer t i f i ed copi es of  pr evi ous t est s on s i mi l ar  equi pment  under  act ual  
condi t i ons may be submi t t ed f or  i mpul se t est s,  and shor t - c i r cui t  t est s i n 
l i eu of  f act or y t est s on act ual  uni t s f ur ni shed.

Submi t  cer t i f i cat es f or  capaci t or  equi pment  showi ng compl i ance wi t h t he 
r ef er enced st andar ds cont ai ned i n t hi s sect i on.
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PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  and connect  capaci t or  equi pment  i n accor dance wi t h t he 
manuf act ur er ' s i nst al l at i on i nst r uct i ons.

Make gr ound connect i ons t o a dr i ven gr ound r od or  count er poi se,  as 
indicated.

Submi t  i nst al l at i on dr awi ngs f or  t he capaci t or  equi pment .   I ncl ude i n 
dr awi ngs det ai l s  of  equi pment  r oom l ayout  and desi gn.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Testing

**************************************************************************
NOTE:   I f  t he speci f i ed syst em i s  i dent i f i ed as 
cr i t i cal ,  conf i gur ed,  or  mi ssi on essent i al ,  use 
Sect i on 01 86 26. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR ELECTRI CAL SYSTEMS t o est abl i sh 
pr edi ct i ve and accept ance t est i ng cr i t er i a,  above 
and beyond t hat  l i s t ed bel ow.

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

Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on 
01 86 26. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS.

Di sconnect  mai n bus of  hi gh- vol t age capaci t or  equi pment  f r om t he c i r cui t  
cabl es,  and gr ound t he capaci t or s and t he equi pment  encl osur e bef or e 
conduct i ng i nsul at i on and hi gh- vol t age t est s.

For  t he mai n bus of  capaci t or  equi pment ,  conduct  an i nsul at i on- r esi st ance 
t est  wi t h a 5000- vol t  i nsul at i on t est  set  f or  uni t s 5 KV and above,  
2, 500- vol t  i nsul at i on- r esi st ance t est  set  f or  uni t s 2. 4 kV t o 5 kV,  and 
1, 000 vol t s f or  uni t s 600 vol t s and bel ow.

Appl y t est s f or  not  l ess t han 5 mi nut es and unt i l  t hr ee equal  consecut i ve 
r eadi ngs,  1 mi nut e apar t ,  ar e obt ai ned.   Recor d r eadi ngs ever y 30 seconds 
dur i ng t he f i r st  2 mi nut es and ever y mi nut e t her eaf t er .   Mi ni mum accept abl e 
r esi st ance i s 100 megohms.

Upon sat i sf act or y compl et i on of  t he i nsul at i on- r esi st ance t est ,  subj ect  
mai n bus t o a hi gh- vol t age DC ( Hi - pot )  t est .   Use a t est  vol t age i s  equal  
t o 75 per cent  of  t he f act or y t est  val ues and appl y f or  1 mi nut e.

Upon sat i sf act or y compl et i on of  al l  bus t est i ng,  conf i r m t he capaci t or ' s  
val ue by per f or mi ng a capaci t ance val ue t est .   Di schar ge t he capaci t or  and 
measur e t he capaci t ance per  t he manuf act ur er ' s i nst r uct i ons.   Sat i s f act or y 
measur ement  i s  bet ween 100 per cent  and 110 per cent  of  namepl at e.   Val ues 
bet ween 90 per cent  and 100 per cent ,  and 110 per cent  and 120 per cent  r equi r e 
i nvest i gat i on.   Val ues out s i de t hese l i mi t s i ndi cat e shor t ed gr oups of  
i nt er nal  l ayer s and t he capaci t or  i s  consi der ed def ect i ve.

Upon sat i sf act or y compl et i on of  t he capaci t ance t est ,  subj ect  t he capaci t or  
t o a di el ect r i c  st r engt h t est  usi ng a DC vol t age of  75 per cent  of  t he 
or i gi nal  f act or y t est  vol t age.   Test  vol t age shoul d be hel d f or  10 seconds.  
Dur i ng appl i cat i on of  t est  vol t age l i s t en f or  any i ndi cat i on of  i nt er nal  
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ar ci ng.   I f  any ar c i ng i s hear d t he uni t  i s  def ect i ve.

Upon sat i sf act or y compl et i on of  t he di el ect r i c  t est ,  r emeasur e t he 
capaci t ance of  t he capaci t or  t o i nsur e no damage had occur r ed dur i ng t he 
di el ect r i c  t est .   Resul t s cannot  var y mor e t han t he manuf act ur er ' s I EEE 
tolerance.

3. 2. 2   Acceptance

Fi nal  accept ance depends upon t he sat i sf act or y per f or mance of  t he equi pment  
under  t est .   Do not  ener gi ze capaci t or  equi pment  unt i l  t he r ecor ded t est  
dat a has been appr oved by t he Cont r act i ng Of f i cer .   Pr ovi de f i nal  t est  
r epor t s t o t he Cont r act i ng Of f i cer .   Submi t  r epor t s wi t h a cover  l et t er  or  
sheet  c l ear l y mar ked wi t h t he Syst em name,  Dat e,  and t he wor ds " Fi nal  Test  
Repor t s -  For war d t o t he Syst ems Engi neer / Condi t i on Moni t or i ng 
Of f i ce/ Pr edi ct i ve Test i ng Gr oup f or  i ncl usi on i n t he Mai nt enance Dat abase. "

3. 2. 3   Oper at i on and Mai nt enance

Pr ovi de oper at i on and mai nt enance manual s wi t h each assembl y and i ncl ude 
i nst r uct i on l eaf l et s,  i nst r uct i on bul l et i ns and r enewal  par t s l i s t s  wher e 
appl i cabl e,  f or  t he compl et e assembl y and each maj or  component .

        - -  End of  Sect i on - -
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