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LOW- VOLTAGE SWI TCHGEAR
07/ 20

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s speci f i cat i on cover s t he r equi r ement s 
f or  swi t chgear  and swi t chboar ds of  speci al  desi gn or  
conf i gur at i on.

For  pr i mar y- uni t  subst at i ons,  use Sect i on 
26 11 13. 00 20 PRI MARY UNI T SUBSTATI ON;  f or  
secondar y- uni t  subst at i ons,  use NASA Sect i on 26 11 16
SECONDARY UNI T SUBSTATI ONS;  f or  mot or - cont r ol  
cent er s,  use Sect i on 26 24 19. 00 40 MOTOR- CONTROL 
CENTERS;  f or  power  panel boar ds,  use Sect i on 
26 24 16. 00 40 PANELBOARDS.

Dr awi ngs must  show swi t chgear / swi t chboar d el evat i on,  
di mensi ons,  devi ces,  i nst r ument s,  and i nst al l at i on.

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

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

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

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

PART 1   GENERAL

1. 1   REFERENCES

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

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

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

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

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

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A240/ A240M ( 2023)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM A307 ( 2021)  St andar d Speci f i cat i on f or  Car bon 
St eel  Bol t s,  St uds,  and Thr eaded Rod 60 
000 PSI  Tensi l e St r engt h

ASTM A572/ A572M ( 2021;  E 2021)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy Col umbi um- Vanadi um 
St r uct ur al  St eel

ASTM A1008/ A1008M ( 2021a)  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

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s
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I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 802. 3 ( 2022)  Et her net

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

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

I EEE C37. 17 ( 2022)  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. 2 ( 2022)  Met al - Cl ad Swi t chgear

I EEE C37. 20. 7 ( 2017;  Cor r  2021)  Gui de f or  Test i ng 
Swi t chgear  Rat ed Up t o 52 kV f or  I nt er nal  
Ar ci ng Faul t s

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. 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  
Envi r onment s

I EEE C57. 13 ( 2016)  St andar d Requi r ement s f or  
I nst r ument  Tr ansf or mer s

I EEE C63. 2 ( 2009)  St andar d f or  El ect r omagnet i c Noi se 
and Fi el d St r engt h I nst r ument at i on,  10 Hz 
t o 40 GHz -  Speci f i cat i ons

I EEE C63. 4 ( 2014)  Amer i can Nat i onal  St andar d f or  
Met hods of  Measur ement  of  Radi o- Noi se 
Emi ssi ons f r om Low- Vol t age El ect r i cal  and 
El ect r oni c Equi pment  i n t he Range of  9 kHz 
t o 40 GHz

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

NETA ATS ( 2021)  St andar d f or  Accept ance Test i ng 
Speci f i cat i ons f or  El ect r i cal  Power  
Equi pment  and Syst ems
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NETA MTS ( 2015)  St andar d f or  Mai nt enance Test i ng 
Speci f i cat i ons f or  El ect r i cal  Power  
Equi pment  and Syst ems

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA LI  1 ( 1998;  R 2011)  I ndust r i al  Lami nat i ng 
Ther moset t i ng Pr oduct s

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

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

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

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE AMS- STD- 595A ( 2017)  Col or s used i n Gover nment  
Pr ocur ement

TELECOMMUNI CATI ONS I NDUSTRY ASSOCI ATI ON ( TI A)

TI A- 568- C. 3 ( 2008;  Add 1 2011)  Opt i cal  Fi ber  Cabl i ng 
Component s St andar d

UNDERWRI TERS LABORATORI ES ( UL)

UL 489 ( 2016;  Rev 2019)  UL St andar d f or  Saf et y 
Mol ded- Case Ci r cui t  Br eaker s,  Mol ded- Case 
Swi t ches and Ci r cui t - Br eaker  Encl osur es

UL 1558 ( 2016;  Repr i nt  Nov 2019)  UL St andar d f or  
Saf et y Met al - Encl osed Low- Vol t age Power  
Ci r cui t  Br eaker  Swi t chgear

UL 1666 ( 2007;  Repr i nt  Sep 2021)  UL St andar d f or  
Saf et y Test  f or  Fl ame Pr opagat i on Hei ght  
of  El ect r i cal  and Opt i cal - Fi ber  Cabl es 
I nst al l ed Ver t i cal l y i n Shaf t s

1. 2   SYSTEM DESCRI PTI ON AND GENERAL REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de NASA Sect i on 26 05 00. 00 40 COMMON 
WORK RESULTS FOR ELECTRI CAL and Sect i on 
26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND 
METHODS al ong wi t h t hi s speci f i cat i on.

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

NASA Sect i on 26 05 00. 00 40 COMMON WORK RESULTS FOR ELECTRI CAL and Sect i on 
26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS appl y t o wor k 
speci f i ed i n t hi s sect i on.
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Thi s speci f i cat i on det ai l s t he r equi r ement s f or  el ect r i cal  swi t chgear  
r at ed 600 vol t s and l ess.  

1. 3   SUBMI TTALS

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

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

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

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

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

Pr ovi de al l  submi t t al s i n el ect r oni c f or mat .   Wher e mul t i pl e submi t t al s 
ar e pr ovi ded under  s i ngl e cover  pr ovi de bookmar ked PDF f i l e.   Bookmar ks 
must  be t i t l ed and conf i gur ed t o l i nk t o i ndi v i dual  submi t t al s,  mat er i al s,  
or  pr oduct s as i dent i f i ed i n t hi s speci f i cat i on sect i on.   Mul t i pl e 
submi t t al s pr ovi ded under  s i ngl e cover  t hat  ar e not  or gani zed i n such a 
f ashi on t o be easi l y navi gat ed and r evi ewed wi l l  be r ej ect ed f or  
r esubmi t t al .

SD- 02 Shop Dr awi ngs

Submi t  connect i on di agr ams and shop dr awi ngs f or  appr oval  pr i or  t o 
swi t chgear  f abr i cat i on i ndi cat i ng t he r el at i ons and connect i ons of  
t he f ol l owi ng i t ems 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.

Sequence of  Oper at i on[ ;  G]  f or  al l  swi t chgear  oper at i onal  modes

Schemat i cs and Wi r i ng Di agr ams[ ;  G]

Swi t chgear  Moni t or i ng and Cont r ol  Syst em[ ;  G]  har dwar e,  sof t war e,  
and i nt er connect i on dr awi ngs whi ch i ncl ude det ai l s of  t he power  
sour ces and communi cat i ons pat hways f or  devi ces accessed by KCCS
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Swi t chgear  Foundat i on Desi gn Dat a[ ;  G]

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

Weat her pr oof  Pr e- Fabr i cat ed St r uct ur e[ ;  G]

KCCS I nt egr at i on Desi gn[ ;  G]

Swi t chgear  Dr awi ngs[ ;  G]

As- Bui l t  Dr awi ngs[ ;  G]

SD- 03 Pr oduct  Dat a

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

Swi t chgear  Component s[ ;  G]  i ncl udi ng al l  cont r ol  swi t ches and 
auxi l i ar y r el ays

[ Local / Remot e Swi t ches] [ ;  G]

[ Cont r ol - Power  Ci r cui t  Tr ansf er  Cont act or ] [ ;  G]

Space Heat er s and Humi di st at [ ;  G]

Swi t chgear  Moni t or i ng and Cont r ol  Syst em[ ;  G]  i ncl udi ng har dwar e 
as i dent i f i ed i n t hi s speci f i cat i on,  sof t war e,  and i nt er connect i on 
dr awi ngs whi ch i ncl ude det ai l s of  t he power  sour ces and 
communi cat i ons pat hways f or  devi ces accessed by KCCS

[ Uni nt er r upt i bl e Power  Suppl y] [ ;  G]

Sur ge Pr ot ect i ve Devi ce[ ;  G]

Swi t chgear  Assembl y[ ;  G]

El ect r oni c Tr i p Uni t s[ ;  G]

Unmanaged Et her net  Swi t ch[ ;  G]

Cont r ol  Devi ces[ ;  G]

Remot e Racki ng Syst em[ ;  G]

SD- 06 Test  Repor t s

Submi t  Fact or y Test  r epor t s on swi t chgear  assembl i es i n accor dance 
wi t h par agr aphs,  ent i t l ed " Fact or y Test i ng"  of  t hi s sect i on.

Submi t  Pr oduct i on t est  r epor t s on swi t chgear  assembl i es f or  t he 
f ol l owi ng t est s:

Swi t chgear  Desi gn Test s[ ;  G]

Equi pment  Test  Schedul e[ ;  G]

Swi t chgear  Pr oduct i on Test s[ ;  G]
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Swi t chgear  Pai nt  Qual i f i cat i on Test [ ;  G]

I nt egr al  Assembl y Test [ ;  G]

Aut o- Tr ansf er  Sequence Fact or y Test  Resul t s[ ;  G]

Moni t or i ng And Cont r ol  Syst em Cer t i f i cat i on Test [ ;  G]

SD- 07 Cer t i f i cat es

Ci t ect  Scada Syst ems I nt egr at or  Qual i f i cat i ons[ ;  G]

Test i ng Cer t i f i cat e Of  Compl i ance[ ;  G]

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

Submi t  Manuf act ur er ' s I nst r uct i ons f or  t he Swi t chgear  Assembl y[ ;  G
]  i ncl udi ng speci al  pr ovi s i ons r equi r ed t o i nst al l  equi pment  
component s and syst em packages.   I ncl ude speci al  not i ces det ai l i ng 
i mpedances,  hazar ds,  saf et y pr ecaut i ons,  and i nst al l at i on 
i nst r uct i ons.

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

Swi t chgear  Assembl y[ ;  G] I ncl ude manual s and mat er i al son t he 
f ol l owi ng at  a mi ni mum:

Mul t i - f unct i on Rel ays

Ci r cui t  Br eaker s

Tr i p Uni t s

Cont act or s

Met er i ng

Pr ogr ammabl e Logi c Cont r ol l er

HMI  Touch Scr een[

Uni nt er r upt i bl e Power  Suppl y]

Swi t chgear  Oper at i on Pr ocedur es

Al l  i nst r uct i on l eaf l et s and t echni cal  dat a

Al l  sof t war e pr ogr ams

Devi ce addr ess l i s t i ng

Sof t war e dat a f i l es

Funct i on bl ock pr ogr am

Al l  appl i cat i on sof t war e and scr eens

Det ai l ed st ar t - up r epor t ,  i ncl udi ng a l i s t  of  cust omer  t r ai ned 
i ndi v i dual s

SECTI ON 26 23 00. 00 98  Page 7



KSC

Li st  of  pr ogr ammi ng and moni t or i ng sof t war e and har dwar e

1. 4   OPERATI ON AND MAI NTENANCE DATA REQUI REMENTS

I ncl ude Oper at i on and Mai nt enance Manual s f or  each Swi t chgear  Assembl y 
cont ai ni ng t he f ol l owi ng:

a.   I nst r uct i on manual s f or  each devi ce,  i ncl udi ng but  not  l i mi t ed t o 
mul t i - f unct i on r el ays,  c i r cui t  br eaker s,  t r i p uni t s,  cont act or s,  
met er i ng,  t ouch scr eens,  [ uni nt er r upt i bl e power  suppl i es ( UPS) ,  ] spar e 
par t s l i s t s,  and Pr ogr ammabl e Logi c Cont r ol l er s( PLC) ,  f ur ni shed i n t he 
swi t chgear .

b.   Mai nt enance Manual s f or  each devi ce,  i ncl udi ng but  not  l i mi t ed t o 
mul t i - f unct i on r el ays,  c i r cui t  br eaker s,  t r i p uni t s,  cont act or s,  
[ cont r ol  swi t ches] ,  met er i ng,  t ouch scr eens,  [ UPS uni t s] ,  r ecommended 
spar e par t s l i s t ,  and PLCs,  f ur ni shed i n t he swi t chgear .

c.   Fi nal  as- bui l t  schemat i cs,  as- bui l t  one- l i nes,  and as- bui l t  wi r i ng 
di agr ams ( f ul l  poi nt - t o- poi nt  wi r i ng t ags)  f or  t he swi t chgear .

d.   I nt egr al  swi t chgear  oper at i on pr ocedur es det ai l i ng al l  swi t chi ng modes 
i ncl udi ng,  but  not  l i mi t ed t o l oss of  one sour ce,  l oss of  bot h 
sour ces,  c l osed t r ansi t i on l oss of  PLC,  l oss of  t ouch scr een.

e.   Sequence of  Oper at i on f or  al l  swi t chgear  oper at i onal  modes.

Pr ovi de Oper at i on and Mai nt enance Manual s f or  t he Swi t chgear  Moni t or i ng 
and Cont r ol  Syst em ( SMCS)  t o i ncl ude t he f ol l owi ng:

a.   I nst r uct i on manual s f or  each devi ce

b.   Compl et e syst em descr i pt i on

c.   Al l  i nst r uct i on l eaf l et s and t echni cal  dat a

d.   Al l  sof t war e pr ogr ams on CD ROM

e.   Funct i on bl ock pr ogr am and devi ce addr ess l i s t i ng

f .   Sof t war e dat a f i l es and scr eens

g.   Det ai l ed st ar t - up r epor t  i ncl udi ng a l i s t  of  cust omer  t r ai ned 
i ndi v i dual s

h.   Li st  of  pr ogr ammi ng and moni t or i ng sof t war e and har dwar e

i .   Al l  appl i cat i on sof t war e and scr eens

Pr ovi de t wo ( 2)  or i gi nal  l i censed copi es of  al l  sof t war e wi t h t he f i nal  
package.

1. 5   QUALI TY CONTROL

1. 5. 1   Manuf act ur er ' s St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
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mat er i al ,  desi gn and wor kmanshi p,  and:

a.   Have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s 
pr i or  t o bi d openi ng i ncl udi ng appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.

b.   Have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.

c.   Wher e t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  
pr ovi de pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  
par t s of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  
unl ess st at ed i n t hi s sect i on.

d.   Pr oduct s manuf act ur ed mor e t han 1 year  pr i or  t o dat e of  del i ver y t o 
s i t e ar e not  accept abl e.

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

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

1. 6   ENVI RONMENTAL REQUI REMENTS

1. 6. 1   Gener al  Requi r ement s

Ensur e i t ems pr ovi ded under  t hi s sect i on ar e speci f i cal l y sui t abl e f or  t he 
f ol l owi ng ser vi ce condi t i ons:

a.   Ambi ent  Temper at ur e:   50 degr ees C120 degr ees F

b.   Fr equency:   60 Hz 

c.   Humi di t y Cont r ol [

d.   Hur r i cane For ce Wi nds

e.   Sal t  Fog Cor r osi ve At mospher e]

1. 6. 2   Humi di t y Cont r ol

Pr ovi de t her most at i cal l y and humi di st at i cal l y cont r ol l ed space heat er s 
i nsi de each sect i on/ cubi c l e of  t he subst at i on as r equi r ed t o pr ecl ude t he 
bui l dup of  condensat i on wi t hi n t he subst at i on.

[ 1. 6. 3   Hur r i cane For ce Wi nds

Pr ovi de subst at i on st r uct ur e and associ at ed subst r uct ur e of  suf f i c i ent  
const r uct i on t o wi t hst and a Basi c Wi nd Speed of  150 mph ( 3 sec.  gust )  
wi t hout  physi cal  damage due t o wi nd l oadi ng or  wi nd dr i ven r ai n wat er  
i nf i l t r at i on.
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] 1. 7   Ci t ect  SCADA SYSTEMS I NTEGRATOR QUALI FI CATI ONS

The Kennedy Compl ex Cont r ol  Syst ems ( KCCS)  i s a combi nat i on of  har dwar e
and sof t war e component s t hat  ar e used t o moni t or  and cont r ol  power  and 
ot her  ut i l i t i es acr oss t he Kennedy Space Cent er .   Ci t ect  SCADA i s an 
i ndust r i al  cont r ol  Super vi sor y Cont r ol  and Dat a Acqui s i t i on ( SCADA)  
sof t war e appl i cat i on t hat  i s used t o moni t or  and cont r ol  t he I / O devi ces 
connect ed t o t he KCCS net wor k.   I nf or mat i on i s t r ansf er r ed t o and f r om t he 
Ci t ect  SCADA ser ver  over  a dedi cat ed Et her net  cont r ol s net wor k usi ng 
Modbus TCP/ I P as t he pr ef er r ed t r anspor t at i on pr ot ocol .

Submi t  document at i on of  Ci t ect  SCADA i nt egr at or  syst ems qual i f i cat i ons 
demonst r at i ng exper i ence wi t h Ci t ect  SCADA use i n power  syst ems.   Pr ovi de 
i nf or mat i on on a mi ni mum of  t hr ee pr oj ect s compl et ed wi t hi n t he l ast  5 
year s wher e t he pr oposed Ci t ect  SCADA syst ems i nt egr at or  has successf ul l y 
compl et ed.   Ensur e submi t t al  i ncl udes sampl e Ci t ect  SCADA gr aphi cal  
pr ocess vi sual i zat i on and user  i nt er f ace scr eens wi t h power  syst ems 
r el at ed el ement s pr epar ed by t he pr oposed i nt egr at or .

PART 2   PRODUCTS

2. 1   SWI TCHGEAR ASSEMBLY

Pr ovi de swi t chgear  assembl i es conf or mi ng t o I EEE C37. 20. 1 and UL 1558.

Pr ovi de swi t chgear  conf or mi ng t o I EEE C37. 20. 1 and UL 1558.   Pr ovi de a new 
[ doubl e- ended] [ s i ngl e- ended] ,  [ Mai n- Ti e- Mai n ( M- T- M) ]  swi t chgear  
consi st i ng of  mai n,  di st r i but i on,  [ bus- t i e,  ] and auxi l i ar y sect i ons l i s t ed 
and l abel ed by t he manuf act ur er  as sui t abl e f or  use as ser vi ce equi pment .   
Swi t chgear  must  be of  [ NEMA 3R] [ NEMA 1]  const r uct i on. [

Swi t chgear  wi l l  be i nst al l ed out door s i n a new weat her pr oof  pr e- f abr i cat ed 
st r uct ur e.   Ref er  t o " WEATHERPROOF PRE- FABRI CATED STRUCTURE"  ar t i c l e of  
t hi s sect i on f or  st r uct ur e r equi r ement s. ]

2. 1. 1   Dr awi ngs

2. 1. 1. 1   Swi t chgear  Dr awi ngs

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

a.   One- l i ne di agr am i ncl udi ng br eaker s,  f uses,  i nst r ument  t r ansf or mer s,  
and met er s.

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

c.   Bus conf i gur at i on i ncl udi ng di mensi ons and amper e r at i ngs of  bus bar s.

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

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

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

g.   Swi t chgear  moni t or i ng and cont r ol  syst em har dwar e wi t h t ouch scr een 
moni t or ,  sof t war e,  and i nt er connect i on dr awi ngs whi ch i ncl ude det ai l s 
of  t he power  sour ces and communi cat i ons pat hways f or  devi ces accessed 
by KCCS.  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  sel ect i ng pr ovi s i ons f or  f ut ur e expansi on,  
ensur e t he f aci l i t y  and r oom si ze i s adequat e f or  
t he addi t i onal  equi pment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2. 1. 1. 2   Fabr i cat i on Dr awi ngs

Upon appr oval  of  i ni t i al  swi t chgear  dr awi ngs,  pr ovi de manuf act ur er  
f abr i cat i on and assembl y dr awi ngs det ai l i ng t he wor k t o be per f or med i n 
t he f act or y.   Fabr i cat i on dr awi ngs must  cover  t he f ol l owi ng:  

a.   Swi t chgear  Assembl i es

b.   Encl osur es

c.   Buses

d.   Swi t chgear  component s i ncl udi ng al l  cont r ol  swi t ches and auxi l i ar y 
r el ays

e.   Cont r ol - power  syst em

f .   Swi t chgear  el ect r i cal  i nt er l ocks

g.   Space heat er s

2. 1. 1. 3   As- Bui l t  Dr awi ngs

Submi t  " As- Bui l t "  Conf i gur at i on Dr awi ngs af t er  i nst al l at i on,  i nspect i on,  
and t est i ng i s compl et e document i ng t he conf i gur at i on of  t he f i nal  
swi t chgear  and i t s component s.   Ensur e dr awi ngs show i n suf f i c i ent  det ai l  
al l  wi r i ng,  set t i ngs,  adj ust ment s,  and f i el d changes made dur i ng 
const r uct i on and i nst al l at i on of  t he swi t chgear .

2. 1. 2   Const r uct i on

Pr ovi de equi pment  wi t h t he f ol l owi ng r at i ngs:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  " as i ndi cat ed"  i f  t her e ar e mul t i pl e 
swi t chgear  wi t h det ai l s of  each shown on dr awi ngs.   
Most  swi t chgear  wi l l  be 4- wi r e,  but  mi ght  be a 
3- wi r e desi gn f or  del t a- connect ed or  ungr ounded 
syst ems.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   Vol t age r at i ng:   [ 480Y/ 277] [ 480] [ 208/ 120]  vol t s AC,  t hr ee- phase,  
[ 4] [ 3] - wi r e.

b.   Cont i nuous cur r ent  r at i ng of  t he mai n bus:   [      ]  amper es.  

c.   Shor t - c i r cui t  cur r ent  r at i ng:   [ 42, 000] [ 65, 000] [ 100, 000] [      ]  r ms 
symmet r i cal  amper es.

d.   UL l i s t ed and l abel ed[  as ser vi ce ent r ance equi pment ] .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Edi t  t he sel ect i on opt i ons bel ow as needed 
f or  t he i nt ended pr oj ect  conf i gur at i on.

Det er mi ne i f  an ar c- r esi st ant  desi gn wi l l  be 
speci f i ed f or  t he i nst al l at i on.   A sel ect i on of  
ar c- r esi st ant  swi t chgear  can af f ect  t he i nst al l at i on 
desi gn.   Ar c- r esi st ant  swi t chgear  i s t est ed and 
cer t i f i ed t o I EEE C37. 20. 7,  and i s i nt ended t o 
pr ovi de added pr ot ect i on f or  i nt er nal  ar c i ng 
f aul t s.   Sel ect  Type 1 i f  ar c pr ot ect i on i s onl y 
r equi r ed f or  t he f r eel y accessi bl e f r ont  of  t he 
encl osur e.   Sel ect  Type 2 i f  ar c pr ot ect i on i s 
r equi r ed f or  f r eel y accessi bl e f r ont ,  s i des and r ear  
of  t he encl osur e.   Sel ect  t he ' B'  suf f i x  f or  
addi t i onal  pr ot ect i on appl i ed t o compar t ment s 
desi gnat ed as l ow vol t age cont r ol  or  i nst r ument at i on 
compar t ment s.   Sel ect  t he ' C'  suf f i x  wher e i sol at i on 
f r om t he ef f ect s of  an i nt er nal  ar c i ng f aul t  i s  
desi r ed bet ween al l  adj acent  compar t ment s wi t hi n a 
swi t chgear  assembl y.   Most  manuf act ur er s pr oduce 
Type 2B as a st andar d pr oduct ,  whi ch coul d i ncr ease 
t he swi t chgear  cost  by about  20 per cent .   Revi ew 
I EEE C37. 20. 7 f or  addi t i onal  i nf or mat i on.

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

Pr ovi de t he f ol l owi ng:

a.   Swi t chgear :   consi st i ng of  ver t i cal  sect i ons bol t ed t oget her  t o f or m a 
r i gi d assembl y,  [ f r ont ] [ r ear ] [ f r ont  and r ear ]  al i gned[  as i ndi cat ed] .

b.   Al l  c i r cui t  br eaker s:   f r ont  accessi bl e wi t h r ear  l oad connect i ons.

c.   Compar t ment al i zed swi t chgear :   ver t i cal  i nsul at i ng bar r i er s bet ween 
t he f r ont  devi ce sect i on,  t he mai n bus sect i on,  and t he cabl e 
compar t ment [  wi t h f ul l  f r ont  t o r ear  ver t i cal  i nsul at i ng bar r i er s 
bet ween adj acent  sect i ons] .

d.   Wher e i ndi cat ed,  " space f or  f ut ur e"  or  " space"  means t o i ncl ude al l  
necessar y component s and har dwar e t o be f ul l y equi pped f or  r acki ng i n 
a c i r cui t  br eaker  el ement .

e.   I nsul at i ng bar r i er s:   pr ovi ded i n accor dance wi t h NEMA LI  1,  Type 
GPO- 3,  6. 35 mm 0. 25 i nch mi ni mum t hi ckness.

[ f .   Moi st ur e r esi st ant  coat i ng:   appl i ed t o al l  r ough- cut  edges of  
bar r i er s.  
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] [ g.   Swi t chgear :   Ar c- r esi st ant [  Type 1[ B] [ C] ] [  Type 2[ B] [ C] ] ,  t est ed i n 
accor dance wi t h I EEE C37. 20. 7.

] 2. 1. 2. 1   Compar t ment  Det ai l s

Swi t chgear  assembl i es and auxi l i ar y equi pment  must  be st at i onar y,  mount ed 
i n sel f - suppor t i ng,  sel f - cont ai ned,  sheet  met al  encl osur es wi t h f r ont  and 
r ear  hi nged f ul l  s i ze door s.   Secur e swi t chgear  f r ont  compar t ment  door s 
and cover s wi t h knur l ed knob bol t s or  l at ches.   Pr ovi de t he capabi l i t y  t o 
l ock door s.   Joi n sheet  met al  compar t ment s t oget her  t o f or m a cont i nuous 
st r uct ur e.   Const r uct  sheet  met al  bar r i er s,  encl osur es,  ext er nal  cover s 
and door s f r om col d- r ol l ed car bon- st eel  sheet s of  commer ci al  qual i t y not  
l ess t han 1. 9 [ _____]  mi l l i met er  [ 12]  [ _____] - gage,  wi t h st r et cher - l evel  
f l at ness i n accor dance wi t h ASTM A1008/ A1008M.

Uni t  sheet  met al  must  encl ose one or  mor e ver t i cal l y mount ed power  c i r cui t  
br eaker s or  auxi l i ar y equi pment  i n i ndi v i dual  sheet  met al  compar t ment s and 
a f ul l  hei ght  r ear  compar t ment .   Pr ovi de housi ng of  appr oxi mat el y 2300 
mi l l i met er  90 i nches hi gh wi t h i ndi v i dual  vent i l at ed f r ont  and r ear - hi nged 
panel s and bol t ed t op cover s.   Rear  compar t ment  must  cont ai n t he mai n bus,  
mai n bus- t ap connect i ons,  cabl e connect i ons,  and i nst r ument  t r ansf or mer s.
Compl et el y wi r e compar t ment s wi t h cabl e t er mi nal s,  cabl e c l amps,  cont r ol  
bus,  cont r ol  power  swi t ch,  and t er mi nal  bl ocks.   Gener at e Schemat i cs and 
Wi r i ng Di agr ams f or  each compar t ment .   Make t er mi nal  bl ocks r eadi l y 
accessi bl e f or  t he ext er nal  connect i ons of  met al - encl osed swi t chgear .

Run l ow- vol t age wi r i ng f or  cont r ol s and accessor i es t o t er mi nal  bl ocks 
havi ng number ed poi nt s,  as i ndi cat ed,  t o i dent i f y c i r cui t s.   Run 
l ow- vol t age wi r i ng i n condui t  or  wi r i ng r aceways t o i sol at e t he wi r i ng 
f r om hi gh- vol t age ci r cui t s.   Cl ear l y i dent i f y al l  wi r i ng connect i ons.

Cl ear l y i dent i f y and desi gnat e,  by cubi c l e,  al l  swi t chgear  component s,  
i ncl udi ng but  not  l i mi t ed t o f use bl ocks,  push but t ons,  sel ect or  swi t ches,  
i ndi cat i ng l i ght s,  and t er mi nal  bl ocks ( i . e. :  1A,  1B,  2A,  2B,  t hi s bei ng 
cubi c l e 1 devi ce A,  cubi c l e 1 devi ce B,  et c. )   I dent i f y devi ce desi gnat i on 
wi t h a l abel ,  wi t h a mi ni mum 1/ 4 i nch hi gh l et t er i ng.   Wi r i ng bet ween 
sect i ons/ cubi c l es must  i dent i f y t he end devi ces by sect i on/ cubi c l e number  
and devi ce desi gnat i on.   Al l  cont r ol s equi pment  must  be accessi bl e f r om 
t he f r ont  of  t he swi t chgear  and f ace t he f r ont .

Pr ovi de t er mi nal  bl ocks wi t h engr aved pl ast i c t er mi nal  st r i ps wi t h scr ew 
t ype t er mi nal s havi ng l et t er  desi gnat i ons and number ed t er mi nal  poi nt s.   
Ter mi nal  bl ocks i n each sect i on/ cubi c l e used f or  t he same wi r i ng as t he 
adj acent  sect i ons/ cubi c l es must  have t he same l et t er  desi gnat i on pr eceded 
by t he sect i on/ cubi c l e number .   Ter mi nal  bl ocks associ at ed wi t h cur r ent  
t r ansf or mer s must  be shor t  c i r cui t i ng t ype.   Ter mi nal  bl ocks wi t h s l i di ng 
l i nks ar e not  al l owed.   Ter mi nal  bl ocks f or  mul t i - r at i o cur r ent  
t r ansf or mer s must  be wi r ed wi t h al l  t aps and gr ound,  one t er mi nal  bl ock 
per  cur r ent  t r ansf or mer .   Wi r i ng must  be SI S Cl ass i nsul at i on,  s i zed No.  
12 AWG at  120/ 240 panel  wi t h 20 amp br eaker s,  No.  14 AWG f or  cont r ol ,  No.  
12 AWG f or  pot ent i al  l eads,  and No.  10 AWG f or  cur r ent  l eads.   Ter mi nat e 
al l  cur r ent  conduct or s wi t h compr essi on r i ng t er mi nal  l ugs and cont r ol  and 
pot ent i al  conduct or s wi t h compr essi on f or ked ( wi t h t abs)  t er mi nal  l ugs.   
Do not  use mal e/ f emal e spade connect or s.   Fi nal  conduct or  l eads f or  
t er mi nat i ons on t he swi t chgear  heat er s must  be a mi ni mum of  150 degr ees 
hi gh t emper at ur e wi r i ng.

Locat e at  each end,  wi r e mar ki ng f or  cont r ol s,  met er i ng,  r el ayi ng,  and 
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accessor y conduct or s.   Wi r e mar ker s must  be whi t e pl ast i c t ubi ng heat  
st amped wi t h bl ack bl ock t ype l et t er s.   On al l  wi r e mar ker s,  i ndi cat e t he 
devi ce or  equi pment ,  i ncl udi ng speci f i c  t er mi nal  number s t o whi ch t he 
ot her  end of  t he wi r e i s at t ached,  and t he t er mi nal  number  t o whi ch t he 
wi r e i s di r ect l y at t ached ( near  end/ f ar  end mar ki ng) .

I dent i f y each compar t ment  of  t he swi t chgear  assembl y by an i dent i f i cat i on 
pl at e engr aved wi t h c i r cui t  and f unct i on desi gnat i ons.   Pl at e must  be a 
mi ni mum of  24 mm 1 i nch hi gh and 48 mm 2 i nches l ong.

Removabl e el ement s of  t he same t ype and r at i ng i n t he swi t chgear  assembl y 
must  be physi cal l y and el ect r i cal l y i nt er changeabl e i n cor r espondi ng 
compar t ment s.   Pr ovi de f r ont - hi nged panel  sui t abl e f or  mount i ng 
i nst r ument s,  r el ays,  cont r ol  swi t ches,  and i ndi cat i ng l amps.

Bar r i er s bet ween a sect i onal i zed bus wi t h bus sect i onal i z i ng br eaker s i n a 
compar t ment  must  be sheet  st eel  not  l ess t han[  3. 1]  [ _____]  mi l l i met er  
[ 11]  [ _____]  gage.   Ot her  cover s,  bar r i er s,  panel s,  and door s must  be not  
l ess t han [ 1. 9]  [ _____]  mi l l i met er  [ 14]  [ _____]  gage.

Rei nf or ce each compar t ment  wi t h st r uct ur al  member s and wel d 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.

2. 1. 2. 2   Mi mi c Bus

Pr ovi de mi mi c bus usi ng 2. 4 mm 3/ 32 i nch r ed pl ast i c l ami nat e.   Mi mi c bus 
must  show br eaker s and bus.   Fast en t o swi t chgear  usi ng st ai nl ess st eel  
scr ews or  r i vet s.

2. 1. 2. 3   Buses

Swi t chgear  assembl i es must  be compl et el y bused ut i l i z i ng el ect r i cal  gr ade,  
hi gh conduct i v i t y,  sol i d copper  bus bar  havi ng a r ect angul ar  cr oss 
sect i on.   Uni f or ml y posi t i on and phase sequence mai n,  r i ser  and bus t ap 
connect i ons i n accor dance wi t h I EEE C37. 20. 1.   Suppor t  and br ace buses t o 
wi t hst and bot h el ect r i cal l y and mechani cal l y t he shor t  c i r cui t  cur r ent  
r at i ngs,  r at ed not  l ess t han [ 42, 000] [ 65, 000] [ 100, 000] [      ]  amper es 
symmet r i cal .   Suppor t  and br ace bus bar  t o wi t hst and shor t - c i r cui t  
st r esses wi t h moment ar y cur r ent  r at i ngs,  i n accor dance wi t h I EEE C37. 20. 1.   
Vol t age and cur r ent  r at i ngs must  conf or m t o I EEE C37. 20. 1.

Ensur e al l  buses ar e i nsul at ed.

Pr ovi de si l ver - pl at ed t er mi nat i on and connect i on poi nt s on al l  bus bar  
used i n t he swi t chgear .   Si l ver  coat i ng met hods t hat  do not  use t he f l ow 
of  el ect r i cal  cur r ent  as par t  of  t he pr ocess ar e not  accept abl e.   Af t er  
pl at i ng t he cont act  sur f ace do not  sand or  abr ade,  c l ean onl y wi t h a sof t  
c l ot h i mmedi at el y pr i or  t o f i nal  assembl y.

Al l  bus bar  connect i ons must  be made usi ng si l i con br onze or  Gr ade 5 st eel  
bol t s wi t h wi de f l at  s i l i con br onze or  Gr ade 5 st eel  washer s under  t he 
bol t  head and nut .   Ti ght en and check connect i ons by use of  a cal i br at ed 
t or que wr ench.   Ot her  connect i on desi gns can be used wi t h t he wr i t t en 
agr eement  of  t he Cont r act i ng Of f i cer .

[ Make mai n bus r eadi l y accessi bl e f or  connect i on of  f ut ur e swi t chgear  
assembl i es at  ei t her  end.   Mai n and auxi l i ar y cont r ol  dr awout  t ype 
connect i ons must  be si l ver - t o- s i l ver  cont act ,  posi t i ve pr essur e,  
sel f - al i gni ng,  wi t h encl osur e- t o- encl osur e st at i onar y mechani sm when 
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br eaker  i s i n dr awout  posi t i on.
]

Vol t age r at i ng and i nsul at i on l evel  of  swi t chgear  assembl i es must  be as 
speci f i ed and conf or m t o I EEE C37. 20. 1.

Temper at ur e l i mi t s f or  buses and bus- t ap connect i ons i n swi t chgear  
assembl i es must  be i n accor dance wi t h I EEE C37. 20. 1.

Ext end a cont i nuous r i gi d copper  gr ound bus t hr oughout  t he ent i r e assembl y 
and gr ound t he st at i onar y st r uct ur e and equi pment .   Gr ound bus must  be 
capabl e of  car r y i ng t he r at ed shor t  c i r cui t  cur r ent  of  t he pr ot ect i ve 
devi ces i n t he swi t chgear  assembl y f or  a mi ni mum per i od of  30 cycl es.

Met al - encl osed bus must  be of  non- segr egat ed gr oup phase const r uct i on.   
I ncl ude r i gi d i nsul at ed conduct or s and suppor t s i n a gr ounded met al  
encl osur e wi t h associ at ed vent i l at i on and space- heat er  encl osur es,  
condensat i on bar r i er s,  expansi on and connect i on j oi nt s,  and f i t t i ngs i n 
accor dance wi t h I EEE C37. 20. 1.

Compl et el y bus encl osur es and t r ansi t i on cabi net s wi t h an i nsul at ed sol i d 
r i gi d copper  bus bar  of  r ect angul ar  cr oss sect i on.   Uni f or ml y posi t i on and 
phase sequence bus bar  and connect i ons wi t hi n t he encl osur e f or  adapt at i on 
t o met al - c l ad swi t chgear  assembl i es and power  t r ansf or mer s,  i n accor dance 
wi t h I EEE C37. 20. 1.

I nsul at i ng suppor t s must  consi st  of  t r ack- r esi st ant ,  f l ame- r et ar dant  I EEE 
Cl ass 130 el ect r i cal  i nsul at i ng mat er i al s.   Vol t age r at i ng and i nsul at i on 
l evel  must  conf or m t o I EEE C37. 20. 1.

2. 1. 2. 4   Swi t chgear  Foundat i ons

Submi t  Swi t chgear  Foundat i on Desi gn Dat a f or  swi t chgear  assembl i es.   
I ncl ude pl an di mensi ons of  f oundat i ons and r el at i ve el evat i ons,  equi pment  
wei ght  and oper at i ng l oads,  hor i zont al  and ver t i cal  l oads,  hor i zont al  and 
ver t i cal  c l ear ances f or  i nst al l at i on,  and si ze and l ocat i on of  anchor  
bol t s.

2. 1. 3   Swi t chgear  Component s

2. 1. 3. 1   Power  Ci r cui t  Br eaker s

[ Al l  swi t chgear ,  mai n,  t i e,  and f eeder  br eaker s must  be dr awout  t ype power  
c i r cui t  br eaker s and conf or m t o Sect i on 26 05 71. 00 40 LOW VOLTAGE 
OVERCURRENT PROTECTI VE DEVI CES.

] Pr ovi de ai r - br eak t ype power  c i r cui t  br eaker s encl osed i n vent i l at ed 
housi ngs f or  t hose r at ed bel ow 600 vol t s wi t h cur r ent  ( f r ame and t r i p) ,  
vol t age,  and i nt er r upt i ng r at i ngs as i ndi cat ed.   Pr ovi de 100 per cent  r at ed 
dr awout  t ype ci r cui t  br eaker s.   Compl y wi t h I EEE C37. 16 and I EEE C37. 13.  

Pr ovi de dr awout  power  c i r cui t  br eaker s wi t h t hr ee- posi t i on oper at i on:

a.   Connect ed Posi t i on -  Cont act s ar e f ul l y  engaged.   Br eaker  must  be 
t r i pped bef or e i t  can be r acked i nt o or  out  of  t hi s posi t i on.

b.   Test / Di sconnect  Posi t i on -  Posi t i on must  al l ow f or  compl et e t est i ng 
and oper at i on of  t he br eaker  wi t hout  ener gi z i ng t he pr i mar y c i r cui t .

c.   Wi t hdr awn ( Removed)  Posi t i on -  Pl aces t he br eaker  compl et el y out  of  
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t he compar t ment ,  r eady f or  r emoval .

d.   Br eaker  t r uck swi t ches must  be wi r ed i n ser i es or  par al l el  wi t h each 
mechani sm oper at ed cont act  used i n cont r ol  sequences such t hat  cont r ol  
sequences consi der  br eaker  posi t i on.

Dr awout  compar t ment s must  cont ai n t he mechani sms f or  r acki ng t he br eaker  
on and of f  t he bus.   Pr ovi de a bar r i er  t hat  cover s ener gi zed bus when t he 
br eaker  i s i n t he wi t hdr awn posi t i on.  

Mount  dr aw- out  br eaker s on a mobi l e f r ame wi t h pr i mar y and secondar y 
di sconnect i ng devi ces t o al l ow compl et e r emoval  of  t he uni t  f or  i nspect i on 
and mai nt enance.   Pr ovi de a mechani sm wi t h an el ect r i cal l y and r emot el y 
oper at ed r acki ng mechani sm t hat  moves t he br eaker  bet ween t he connect ed,  
t est ,  and di sconnect  posi t i ons by means of  a r emot e oper at or .   Pr ovi de 
i nt er l ocks t o pr event  t he compl et e wi t hdr awal  of  t he c i r cui t  br eaker  f r om 
i t s compar t ment  when t he st or ed- ener gy mechani sm i s i n t he f ul l y char ged 
posi t i on.   Desi gn ci r cui t  br eaker s t o pr event  t he r el ease of  st or ed ener gy 
unl ess t he mechani sm i s f ul l y  char ged.   Pr ovi de pr ovi s i ons t o manual l y 
char ge,  open and t r i p el ect r i cal l y oper at ed br eaker s.

Upon a c i r cui t  br eaker  t r i p oper at i on,  i t  must  not  be possi bl e t o c l ose 
t he ci r cui t  br eaker  unt i l  a manual  r eset  oper at i on occur s l ocal l y at  t he 
br eaker  t r i p uni t  or  a l ockout  r el ay act i vat ed by t he c i r cui t  br eaker  t r i p 
uni t .  

Suppl y al ar ms,  auxi l i ar y swi t ches,  t r uck auxi l i ar y swi t ches,  i nt er l ocks,  
and si mi l ar  devi ces as r equi r ed and i ndi cat ed.  

Pr ovi de br eaker s wi t h a r emovabl e oper at i ng handl e,  pr ovi s i on f or  l ocki ng,  
and posi t i on i ndi cat or .  

[ 2. 1. 3. 2   Mol ded- Case Ci r cui t  Br eaker s

Pr ovi de ci r cui t  br eaker s t hat  conf or m t o UL 489 and NEMA AB 3 [ and as 
speci f i ed i n Sect i on 26 05 71. 00 40 LOW VOLTAGE OVERCURRENT PROTECTI VE 
DEVI CES ] wi t h f r ame a t r i p r at i ngs as i ndi cat ed.

Pr ovi de bol t - on t ype,  mol ded- case,  manual l y oper at ed,  t r i p- f r ee c i r cui t  
br eaker s,  wi t h i nver se- t i me t her mal - over l oad pr ot ect i on and i nst ant aneous 
magnet i c shor t - c i r cui t  pr ot ect i on.   Compl et el y encl ose ci r cui t  br eaker s i n 
a mol ded case,  wi t h a f act or y- seal ed,  cal i br at ed sensi ng el ement  t o 
pr event  t amper i ng.   Pl ug- i n t ype,  t andem,  and hal f - s i ze c i r cui t  br eaker s 
ar e not  per mi t t ed.

Pr ovi de common t r i p- t ype wi t h s i ngl e oper at i ng handl e.   Desi gn br eaker  
such t hat  over l oad i n one pol e aut omat i cal l y causes al l  pol es t o open.   
Mai nt ai n phase sequence t hr oughout  each panel  so t hat  any t hr ee adj acent  
br eaker  pol es ar e connect ed t o Phases A,  B,  and C,  r espect i vel y.

Pr ovi de i nver se- t i me- del ay t her mal - over l oad pr ot ect i on and i nst ant aneous 
magnet i c shor t - c i r cui t  pr ot ect i on.   Pr ovi de an i nst ant aneous 
[ t her mal - magnet i c] [ el ect r oni c] [ sol i d- st at e]  t r i ppi ng el ement  t hat  i s  
adj ust abl e and accessi bl e f r om t he f r ont  of  t he br eaker  on f r ame si zes 
l ar ger  t han [ 100] [ 250] [      ]  amper e. [   Pr ovi de ci r cui t  br eaker s wi t h 
f r ame si zes [ 100] [ 250] [      ]  amper e and l ar ger  wi t h 
[ el ect r oni c] [ sol i d- st at e]  t r i p uni t s equi pped wi t h adj ust abl e 
[ l ong- t i me] [ , ] [ shor t - t i me] [ and] [ gr ound- f aul t ]  set t i ngs i n addi t i on t o 
i nst ant aneous. ]
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Pr ovi de suf f i c i ent  i nt er r upt i ng capaci t y of  t he panel  and l i ght i ng br anch 
ci r cui t  br eaker s t o successf ul l y i nt er r upt  t he maxi mum shor t - c i r cui t  
cur r ent  i mposed on t he ci r cui t  at  t he br eaker  t er mi nal s.   Pr ovi de ci r cui t  
br eaker  i nt er r upt i ng capaci t i es wi t h a mi ni mum of  10, 000 A and t hat  
conf or m t o NEMA AB 3.   Ser i es r at i ng of  c i r cui t  br eaker s or  over cur r ent  
pr ot ect i ve devi ces t o achi eve i ndi cat ed i nt er r upt  r at i ng i s [ not  
] per mi t t ed.

Pr ovi de t he common- t r i p- t ype mul t i pol e c i r cui t  br eaker s havi ng a s i ngl e 
oper at i ng handl e and a t wo- posi t i on on/ of f  i ndi cat i on.   Pr ovi de ci r cui t  
br eaker s wi t h t emper at ur e compensat i on f or  oper at i on i n an ambi ent  
t emper at ur e of  40 degr ees C 104 degr ees F.   Pr ovi de ci r cui t  br eaker s t hat  
have r oot  mean squar e ( r ms)  symmet r i cal  i nt er r upt i ng r at i ngs suf f i c i ent  t o 
pr ot ect  t he c i r cui t  bei ng suppl i ed.   I nt er r upt i ng r at i ngs may have 
sel ect i ve- t ype t r i ppi ng ( t i me del ay,  magnet i c,  t her mal ,  or  gr ound f aul t ) .

Pr ovi de a phenol i c- composi t i on br eaker  body capabl e of  havi ng such 
accessor i es as handl e- ext ensi on,  handl e- l ocki ng,  and padl ocki ng devi ces 
at t ached wher e r equi r ed t o meet  l ock- out / t ag- out  r equi r ement s of  NFPA 70E.

Pr ovi de shunt  t r i ps wher e i ndi cat ed.

Ensur e br anch ci r cui t  br eaker s suppl y i ng conveni ence r ecept acl e c i r cui t s 
have sensi t i ve i nst ant aneous t r i p set t i ngs of  not  mor e t han [ 10]  [ _____]  
t i mes t he t r i p r at i ng of  t he br eaker  t o pr event  r epeat ed ar ci ng shor t s 
r esul t i ng f r om f r ayed appl i ance cor ds.   Pr ovi de UL l i s t ed s i ngl e- pol e 15-  
and 20- amper e ci r cui t  br eaker s as " Swi t chi ng Br eaker s"  at  [ 120 vol t s ac]  
[ 277 vol t s ac] .

When mul t i pl e wi r es per  phase ar e speci f i ed,  f ur ni sh t he c i r cui t  br eaker s 
wi t h connect or s made t o accommodat e mul t i pl e wi r es.

Ensur e c i r cui t  br eaker  spaces cal l ed out  on t he dr awi ngs ar e compl et e wi t h 
mount i ng har dwar e t o per mi t  r eady i nst al l at i on of  t he c i r cui t  br eaker s.

] 2. 1. 3. 3   El ect r oni c Tr i p Uni t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Swi t chgear  c i r cui t  br eaker s wi l l  be suppl i ed 
wi t h el ect r oni c t r i p uni t s.   Sel ect  f r om t he 
br acket ed opt i ons bel ow.   I n t he i t ems bel ow,  choose 
t he br acket ed i t em " mai n"  when t he i t em onl y appl i es 
t o t he mai n br eaker .

A di gi t al  di spl ay f or  t he mai n br eaker  wi l l  
t ypi cal l y not  be sel ect ed i f  di gi t al  met er i ng i s 
pr ovi ded per  t he par agr aph DI GI TAL METERS i s 
sel ect ed.

Pr ovi de gr ound f aul t  pr ot ect i on of  equi pment  f or  
sol i dl y gr ounded wye el ect r i cal  ser vi ces of  mor e 
t han 150 vol t s t o gr ound f or  each ser vi ce di sconnect  
r at ed 1000 amper es or  mor e i n accor dance wi t h NFPA 
70.

NFPA 70 r equi r es ar c ener gy r educt i on wher e t he 
hi ghest  cont i nuous cur r ent  t r i p set t i ng f or  whi ch 
t he act ual  over cur r ent  devi ce i nst al l ed i n a c i r cui t  
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br eaker  i s r at ed or  can be adj ust ed t o 1200 amper es 
or  hi gher .   The opt i on i dent i f i ed bel ow i s based on 
an ener gy- r educi ng mai nt enance swi t ch.   Add t he 
addi t i onal  appr opr i at e i nf or mat i on i f  ot her  met hods 
such as di f f er ent i al  r el ayi ng or  an act i ve ar c f l ash 
mi t i gat i on syst em ar e i ncl uded.   I dent i f y l ocat i ons 
of  al t er nat e ar c ener gy r educt i on met hods i n t he 
desi gn.

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

Equi p mai n and di st r i but i on power  c i r cui t  br eaker s and mol ded- case 
br eaker s wi t h t r i p set t i ngs [ 100] [ 250]  amps or  gr eat er  wi t h a sol i d- st at e 
t r i ppi ng syst em consi st i ng of  t hr ee cur r ent  sensor s and a 
mi cr opr ocessor - based t r i p uni t  t hat  pr ovi des t r ue r ms sensi ng adj ust abl e 
t i me- cur r ent  c i r cui t  pr ot ect i on.   I ncl ude t he f ol l owi ng:

a.   Cur r ent  sensor s amper e r at i ng:   t he same as t he br eaker  f r ame r at i ng.

b.   Tr i p uni t  amper e r at i ng:    as i ndi cat ed.

c.   Gr ound f aul t  pr ot ect i on:   as i ndi cat ed.

d.   El ect r oni c t r i p uni t s:   pr ovi de addi t i onal  f eat ur es:

( 1)  Br eaker s:   i ncl ude l ong del ay pi ck- up and t i me set t i ngs,  and 
i ndi cat i on of  cause of  c i r cui t  br eaker  t r i p.

( 2)  Mai n br eaker s:   i ncl ude shor t  del ay pi ck- up and t i me set t i ngs and,  
i nst ant aneous set t i ngs and gr ound f aul t  set t i ngs.

( 3)  Di st r i but i on br eaker s:   i ncl ude shor t  del ay pi ck- up and t i me 
set t i ngs,  i nst ant aneous set t i ngs,  and gr ound f aul t  set t i ngs.

( 4)  Br eaker s:   i ncl ude a di gi t al  di spl ay f or  phase and gr ound cur r ent .

( 5)  Br eaker s:   i ncl ude a di gi t al  di spl ay f or  phase vol t age and cur r ent .

( 6)  Br eaker s:   i ncl ude pr ovi s i ons f or  communi cat i on v i a a net wor k 
t wi st ed pai r  cabl e f or  r emot e moni t or i ng and cont r ol .   Pr ovi de t he 
f ol l owi ng communi cat i ons pr ot ocol : Modbus.

Equi p dr awout  power  c i r cui t  br eaker s wi t h st at i c t r i p ( sol i d- st at e)  uni t s 
wi t h l ong- t i me,  shor t - t i me, [  and]  i nst ant aneous el ement s[ ,  and gr ound 
f aul t  pr ot ect i on] .   Pr ovi de br eaker s t hat  ar e el ect r i cal l y and 
mechani cal l y t r i p- f r ee i n any posi t i on of  t he c l osi ng st r oke.   Pr ovi de 
si l ver - pl at ed mai n cont act s and si nt er ed t ungst en al l oy ar ci ng cont act s.   
Accompl i sh t r i ppi ng by a shunt - t r i p devi ce.   Pr ovi de el ect r i cal  c l osi ng 
oper at i on.

Ensur e t r i p uni t s ar e di gi t al  sol i d- st at e t ype f or  l ow vol t age power  
c i r cui t  br eaker s i n accor dance wi t h I EEE C37. 17.   Pr ovi de t r i p uni t  
el ect r oni cs modul es t hat  ar e i nt er changeabl e bet ween br eaker  f r ame si zes 
wi t hout  r epl aci ng cur r ent  sensor s or  f l ux t r i p devi ces al r eady i nst al l ed.   
Power  uni t s f r om cur r ent  sensor s and [ a separ at e bat t er y back- up 
sour ce] [ swi t chgear  UPS] .   Bat t er i es must  onl y be used t o power  i ndi cat or  
l i ght s and di spl ay af t er  t he uni t  t r i ps.   Ensur e t r i p uni t s ar e 
adj ust abl e.   Tr i p set t i ngs must  not  r el y on r heost at s,  di p swi t ches,  
j umper s or  pi ns t o mai nt ai n t hei r  pr esent  adj ust ment s.   Ensur e 
i nst ant aneous t r i p set t i ngs ar e def eat abl e or  capabl e of  bei ng t ur ned 
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of f .   Pr ovi de a seal abl e cover  over  t he adj ust ment s t o pr event  t amper i ng.   
Ensur e uni t s do not  r el y sol el y on any vol at i l e or  nonvol at i l e el ect r oni c 
memor y t o mai nt ai n t hei r  set t i ngs.   Pr ovi de uni t s compl et e wi t h t he 
capabi l i t y ,  opt i ons,  accessor i es,  devi ces,  cabl i ng,  wi r i ng,  and 
appur t enances,  set up,  pr ogr ammi ng,  t est i ng,  and cer t i f i cat i on necessar y 
f or  t he i mpl ement at i on of  t he zone- sel ect i ve i nt er l ocki ng syst ems 
descr i bed i n par agr aph ent i t l ed " Zone- Sel ect i ve I nt er l ocki ng Syst ems. "

Pr ovi de communi cat i on i nt er f ace t o al l ow t he t r i p uni t s t o communi cat e 
usi ng t he communi cat i on syst em descr i bed i n par agr aph ent i t l ed " Swi t chgear  
Moni t or i ng and Cont r ol  Syst em. "   The di gi t al  sol i d st at e t r i p uni t s wi l l  
be capabl e of  c l ear l y communi cat i ng al l  dat a t o KCCS vi a Modbus TCP/ I P 
communi cat i on pr ot ocol  usi ng a maxi mum of  one har dwar e conver si on and no 
sof t war e conver si ons.   Br eaker  st at us dat a i ncl udes,  but  i s not  l i mi t ed 
t o,  t he f ol l owi ng:  br eaker  st at us,  cur r ent ,  t i me of  t r i p,  oper at i onal  
hi st or y,  cause of  t r i p,  cur r ent  dat e and t i me,  power  ( KW) ,  ener gy ( KWH) ,  
peak demand,  sel f - di agnost i c i nf or mat i on and set  poi nt s.   Br eaker  r emot e 
cont r ol  f unct i ons i ncl ude,  but  ar e not  l i mi t ed t o,  t he f ol l owi ng:  br eaker  
open,  c l ose,  and t r i p oper at i ons f or  el ect r i cal l y oper at ed br eaker s,  
dat e/ t i me ener gy c l ear ,  ener gy ( KWH)  cl ear  and r emot e set  dat e/ t i me and 
t r i p r eset .  

Pr ovi de t r i p uni t s equi pped wi t h t est  j acks on ci r cui t  br eaker  f ace f or  
ser vi ce f unct i onal  t est i ng of  each t r i p uni t  f unct i on usi ng a f ul l  
f unct i on t est  k i t  f or  secondar y i nj ect i on.   Pr ovi de one f ul l  f unct i on t est  
k i t  t o t he Cont r act i ng Of f i cer  as par t  of  t hi s pr oj ect .   Test  k i t  must  be 
a pr oduct  of  t he t r i p uni t  manuf act ur er .

2. 1. 3. 4   Cont r ol  Devi ces

2. 1. 3. 4. 1   Test  Swi t ches

Pr ovi de t est  swi t ches bet ween al l  i nst r ument  t r ansf or mer  c i r cui t s and 
pr ot ect i ve r el ays/ met er s,  and i n al l  t r i p and har dwi r ed i nt er l ock 
c i r cui t s,  t o al l ow f ul l  pr ot ect i ve and met er i ng devi ce t est i ng or  
r epl acement  wi t hout  physi cal l y di sconnect i ng i nst r ument  t r ansf or mer  and 
cont r ol  c i r cui t s.   Pr ovi de ABB Type FT- 1 or  appr oved equal  t est  swi t ches 
wi t h c l ear  cover s mount ed on t he door  of  t he i nst r ument  compar t ment .

2. 1. 3. 4. 2   Cont r ol ,  Tr ansf er  and Sel ect or  Swi t ches

Pr ovi de r ot ar y cam oper at ed f or  r emot e oper at i on devi ces wi t h i ndi v i dual  
st ages,  a dust - t i ght  cover  and cont act s wi t h a posi t i ve wi pi ng act i on.   
Ensur e cont act s ar e s i l ver - t o- s i l ver  or  an appr oved subst i t ut e whi ch 
pr ovi des equal  or  super i or  per f or mance.   Pr ovi de cont act s t hat  have a 
r at i ng adequat e f or  t he dut y per f or med,  but  not  l ess t han 600 vol t s,  20 
amper es cont i nuous.   Ci r cui t  br eaker  cont r ol  swi t ches wi l l  have a r ed and 
gr een t ar get .   Pr ovi de and wi r e r ed,  amber ,  and gr een i ndi cat or  l amps.   
Ensur e c i r cui t  br eaker  cont r ol  swi t ches have a combi nat i on of  mai nt ai ned 
act i on and spr i ng r et ur n t ype of  oper at i on and pi st ol  gr i p handl es.   Equi p 
al l  swi t ches wi t h engr aved pl ast i c escut cheons i dent i f y i ng i t s f unct i on 
and posi t i on.

2. 1. 3. 4. 3   I nst r ument  Tr ansf or mer s

Pr ovi de i nst r ument  t r ansf or mer s conf or mi ng t o I EEE C57. 13and compl y wi t h 
t he i nt er f er ence r equi r ement s measur ed i n accor dance wi t h I EEE C63. 2 and 
I EEE C63. 4 as appl i cabl e.  
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a.   Cur r ent  t r ansf or mer s:   Pr ovi de mul t i - r at i o r el ay accur acy t r ansf or mer s 
as i ndi cat ed,  60 Hz,  and coor di nat ed t o t he r at i ng of  t he associ at ed 
swi t chgear ,  t r i p- uni t s,  r el ays,  met er s,  and i nst r ument s.   Use CTs wi t h 
st andar d mul t i - r at i on 5A secondar y and a t her mal  r at i ng f act or  of  
2. 0.   Pr ovi de t r ansf or mer s t hat  ar e compl et e wi t h secondar y 
shor t - c i r cui t i ng devi ce.  

b.   Pot ent i al  t r ansf or mer s:   Pr ovi de f i xed mount  t r ansf or mer s,  60 Hz,  wi t h 
vol t age r at i ngs and r at i os coor di nat ed t o t he r at i ngs of  t he 
associ at ed swi t chgear ,  t r i p- uni t s,  r el ays,  met er s,  and i nst r ument s.   
Ensur e pot ent i al  t r ansf or mer s ar e pr ovi ded wi t h t wo cur r ent  l i mi t i ng 
f uses i n t he pr i mar y s i zed as r ecommended by t he pot ent i al  t r ansf or mer  
manuf act ur er .   Tr ansf or mer s must  meet  ANSI  met er i ng accur acy 
c l assi f i cat i ons of  0. 3 W,  X,  Y.

2. 1. 3. 4. 4   Pi l ot  and I ndi cat i ng Li ght s

Pr ovi de t r ansf or mer ,  push- t o- t est  LED t ype,  r at ed f or  120 vol t s ac.   
Li ght s must  be capabl e of  bei ng r el amped f r om t he f r ont .

1.   Br eaker  Open -  Gr een

2.   Br eaker  Cl osed -  Red

3.   Cont r ol  Power  On -  Red

4.   Aut omat i c Mode -  Bl ue

5.   Manual  Mode -  Whi t e

6.   Aut o Lockout  -  Amber

2. 1. 3. 4. 5   Mul t i - Funct i on Vol t age Rel ays

For  under vol t age r el ays conf or m t o I EEE C37. 90.

Pr ovi de t hr ee- phase sol i d- st at e mul t i - f unct i on t ype vol t age r el ays,  Basl er  
or  equal ,  wi t h def i ni t e t i me char act er i st i cs and adj ust abl e and cal i br at ed 
pi ck- up set t i ngs f or  pr ot ect i on agai nst  negat i ve sequence vol t age,  
under vol t age,  and over vol t age.   Pr ovi de t humb wheel  set t i ng swi t ches f or  
pi ck- up and t i mi ng adj ust ment s and equi p r el ays wi t h el ect r i cal l y separ at e 
cont act  c i r cui t s f or  al l  pr ot ect i ve f unct i ons t hat  ar e sui t abl e f or  
oper at i on on DC or  AC cont r ol  c i r cui t s.  

Pr ovi de r el ays t hat  ar e of  dr aw- out  const r uct i on wi t h bui l t - i n t est i ng 
f aci l i t i es and t hat  ar e sui t abl e f or  oper at i on on 120VAC i nst r ument  
c i r cui t s.  

Pr ovi de a semi - f l ush mount  case wi t h mat chi ng cover  t o t he hi nged 
i nst r ument  panel .  

2. 1. 3. 4. 6   Synchr oni zat i on Check Rel ays

For  synchr oni zat i on check r el ays conf or m t o I EEE C37. 90.  

Pr ovi de sol i d- st at e el ect r oni c r el ay,  Basl er  El ect r i c or  equal ,  wi t h t he 
abi l i t y  t o user  sel ect  synchr oni zat i on check f unct i on f or  t he f ol l owi ng 
condi t i ons:  
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Li ve Li ne -  Dead Bus 

Li ve Li ne -  Li ve Bus 

Dead Li ne -  Dead Bus 

Dead Li ne -  Li ve Bus 

Pr ovi de t hr ee- phase sol i d st at e r el ay desi gned t o accept  120VAC i nput s.   
Ensur e dead l i ne and l i ve l i ne set t i ngs ar e adj ust abl e.   Synchr oni zat i on 
angl e must  be adj ust abl e f r om 1 t o 99 degr ees wi t h an adj ust abl e t i me 
del ay of  1 t o 99 seconds.   Pr ovi de t humb wheel  set t i ng swi t ches f or  
pi ck- up and t i mi ng adj ust ment s and equi p r el ays wi t h el ect r i cal l y separ at e 
cont act  c i r cui t s f or  al l  pr ot ect i ve f unct i ons t hat  ar e sui t abl e f or  
oper at i on on DC or  AC cont r ol  c i r cui t s.  

Pr ovi de r el ays t hat  ar e of  dr aw- out  const r uct i on wi t h bui l t - i n t est i ng 
f aci l i t i es,  and t hat  ar e sui t abl e f or  oper at i on on 120VAC i nst r ument  
c i r cui t s.  

Pr ovi de semi - f l ush mount  case wi t h mat chi ng cover  t o t he hi nged i nst r ument  
panel .

2. 1. 3. 4. 7   Ti mi ng Rel ays

Pr ovi de t i mi ng r el ays wi t h cal i br at ed t i mi ng head,  pr eci s i on- wound pot t ed 
coi l ,  and a snap- act i on swi t ch assembl y.   The cal i br at ed t i mi ng head wi l l  
r e- c i r cul at e ai r  under  cont r ol l ed pr essur e t hr ough a var i abl e or i f i ce t o 
pr ovi de a l i near l y adj ust abl e t i mi ng.   The pr eci s i on- wound pot t ed coi l  
must  be t ot al l y seal ed wi t hout  any ext er nal  l eads.   Pr ovi de doubl e- pol e,  
doubl e- t hr ow snap- act i on swi t ch assembl y wi t h copper  bl ades and 
si l ver - cadmi um oxi de cont act s t o i nsur e posi t i ve wi pi ng act i on.  

2. 1. 3. 4. 8   Lockout  Rel ays

Pr ovi de hi gh speed l ockout  r el ays wi t h manual  r ot ar y cam r eset  and 
l at chi ng r el ay c l ear i ng cont act .   Pr ovi de cont act  deck wi t h cont act s 
havi ng a r at i ng adequat e f or  t he dut y per f or med,  but  not  be l ess t han 600 
vol t s,  20 amper es cont i nuous.   Pr ovi de door  mount ed cont r ol  swi t ch wi t h 
mechani cal  t ar get s wi t h spr i ng r et ur n t ype of  oper at i on and pi st ol  gr i p 
handl e.   Ensur e al l  swi t ches ar e equi pped wi t h engr aved pl ast i c 
escut cheons i dent i f y i ng i t s f unct i on.

2. 1. 3. 5   Cont r ol - Power  Ci r cui t  Over cur r ent  Pr ot ect i on

Pr ovi de Br anch- ci r cui t  br eaker s wi t h c i r cui t  over l oad pr ot ect i on t o 
compar t ment  heat er ,  l i ght s,  conveni ence out l et s,  t r ansf or mer  f ans,  and 
ot her  devi ces.

2. 1. 3. 6   Cont r ol - Power  Ci r cui t  Tr ansf er  Cont act or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Del et e t hi s par agr aph when t he swi t chgear  i s 
s i ngl e- ended.  

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

[ Desi gn cont act or  f or  aut omat i c t r ansf er  of  cont r ol - power  f or  
120/ 240- vol t ,  s i ngl e- phase,  60- Hz ser vi ce wi t h cur r ent  r at i ng.   Make 
cont act or  t he open t ype,  t wo- pol e,  doubl e- t hr ow wi t h sol i d neut r al  
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connect i ons and must  aut omat i cal l y t r ansf er  i t s l oad ci r cui t s t o t he 
al t er nat e power  suppl y upon l oss of  power  i n t he nor mal  suppl y.   Devi ce 
must  be el ect r i cal l y oper at ed and [ el ect r i cal l y]  [ mechani cal l y]  hel d and 
obt ai n i t s oper at i ng cur r ent  f r om t he sour ce t o whi ch t he l oad i s 
t r ansf er r ed.   Pr ovi de cont act or s f or  aut omat i c t r ansf er  of  cont r ol  power  
sui t abl e f or  i nst al l at i on i n met al - encl osed swi t chgear .   [ Pr ovi de t wo 
ext r a nor mal l y open and t wo ext r a nor mal l y c l osed cont act s.   One set  of  
cont act s must  be wi r ed t o t he PLC f or  st at us i ndi cat i on. ] ]

2. 1. 3. 7   Ser vi ce and Mai nt enance Devi ces

I ncl ude t he f ol l owi ng ser vi ce and mai nt enance devi ces as a par t  of  t he 
swi t chgear :

A manual  handl e f or  oper at i ng t he ai r  and power  c i r cui t  br eaker  
i sol at i ng mechani sm

Removabl e manual  mai nt enance cl osi ng devi ces f or  ai r  and power  c i r cui t  
br eaker s

Faci l i t i es f or  oper at i ng ai r  and power  c i r cui t  br eaker s i n t he t est  or  
r emoved posi t i on

Faci l i t i es f or  wi t hdr awi ng ai r  and power  c i r cui t  br eaker s f or  
i nspect i on or  mai nt enance

Test  pl ugs and cabl e f or  met er s and r el ays

A NEMA 5- 20R r ecept acl e at  each swi t chgear  end f or  ser vi ce t ool s

2. 1. 4   Remot e Racki ng Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   UFC 3- 520- 01 r equi r es consi der at i on of  r emot e 
r acki ng met hods f or  swi t chgear  c i r cui t  br eaker s.   
Det er mi ne i f  t hi s f eat ur e i s desi r ed by el ect r i cal  
per sonnel  t hat  wi l l  oper at e and mai nt ai n t hi s 
equi pment .   The r emot e r acki ng mechani sm desi gn 
var i es among manuf act ur er s;  however  t he met hod of  
connect i on t o t he r acki ng mechani sm t ends t o be 
si mi l ar .   Det er mi ne i f  t he pr oj ect  budget  can f und 
t hi s devi ce ( mi ght  cost  as much as $40, 000 wi t h al l  
opt i ons i ncl udi ng camer a and wi r el ess syst em) .   Do 
not  sel ect  t hi s opt i on i f  ot her  r emot e r acki ng 
mechani sms ar e avai l abl e wi t hi n t he act i v i t y and can 
be used f or  t hi s l ocat i on.

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

Pr ovi de a r emot e r acki ng mechani sm t o al l ow an oper at or  t o r ack a c i r cui t  
br eaker  i n or  out  f r om at  l east  20 f eet  away f r om t he f r ont  of  t he 
equi pment .

2. 1. 5   Local / Remot e Swi t ches

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   El i mi nat e t he Local / Remot e swi t ches f or  
shut t l e pr oj ect s ( i . e.  when ci r cui t  br eaker s can be 
cont r ol l ed t hr ough a second devi ce such as t he power  
met er s and not  j ust  t he PLC) .
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ I nst al l  a manual l y oper at ed,  t wo posi t i on r ot ar y snap- act i on swi t ch wi t h 
s i l ver - pl at ed cont act s t o di sengage al l  aut omat i c and r emot e cont r ol s f r om 
t he swi t chgear  when i n l ocal  mode.   Locat e t hi s swi t ch i n t he bus t i e 
sect i on of  t he swi t chgear .

Label  t he st at es of  t he swi t ch " Local "  and " Remot e" .   Ref er  t o par agr aph,  
ent i t l ed " Local / Remot e Oper at i on. "   Pr ovi de at  l east  t wo ext r a nor mal l y 
open and t wo ext r a nor mal l y c l osed set s of  swi t ch cont act s.   One set  of  
cont act s must  be wi r ed t o t he PLC f or  st at us i ndi cat i on. ]

2. 1. 6   Sur ge Pr ot ect i ve Devi ce

Pr ovi de par al l el  t ype sur ge pr ot ect i ve devi ces whi ch compl y wi t h UL 1449 
i n t he l ocat i ons i ndi cat ed on t he dr awi ngs.   Pr ovi de sur ge pr ot ect or s i n a 
NEMA Type encl osur e per  NEMA I CS 6.   Pr ovi de t he f ol l owi ng modes of  
pr ot ect i on:  

FOR THREE PHASE WYE CONNECTED SYSTEMS -

Each phase t o neut r al  { L- N)  

Neut r al  t o gr ound ( N- G)  

Phase t o gr ound ( L- G)  

Ensur e sur ge pr ot ect i ve devi ces have a mi ni mum sur ge cur r ent  r at i ng of  
80, 000 amper es per  mode mi ni mum.   The maxi mum l i ne t o neut r al  ( L- N)  
Suppr essed Vol t age Rat i ng { SVR)  i s 900V f or  480Y/ 277V,  t hr ee phase syst ems.

 
The mi ni mum MCOV ( Maxi mum Cont i nuous Oper at i ng Vol t age)  r at i ng i s 600/ 320V 
f or  480Y/ 277V,  t hr ee phase syst ems.

 
Pr ovi de EMI / RFI  f i l t er i ng f or  each mode wi t h t he capabi l i t y  t o 
at t enuat e hi gh f r equency noi se.   Mi ni mum at t enuat i on i s 20db.  

2. 2   WEATHERPROOF PRE- FABRI CATED STRUCTURE

2. 2. 1   Const r uct i on

I nst al l  swi t chgear  i n a pr e- f abr i cat ed cust om wal k- i n st y l e weat her - t i ght  
cor r osi on- r esi st ant  st r uct ur e.   The st r uct ur e must  be desi gned f or  out door  
ser vi ce wi t h vent i l at i on openi ngs,  and gasket i ng pr ovi ded t o ensur e a 
weat her - t i ght  assembl y under  r ai n,  cor r osi ve at mospher es,  and hur r i cane 
condi t i ons.   The st r uct ur e must  i ncl ude hi nged ext er nal  r ear  door s t o 
pr ovi de unf et t er ed access t o t he cabl e t er mi nat i ons i n t he r ear  of  each 
sect i on ( mai n,  di st r i but i on,  [ bus- t i e,  ] and auxi l i ar y)  wi t hout  r equi r i ng 
t he r emoval  of  any bol t s.   No ot her  bar r i er s wi l l  be l ocat ed bet ween t he 
cabl e t er mi nat i ons and t he ext er nal  r ear  door s.   Pr ovi de ext er nal  door s 
wi t h handl es/ l at chi ng mechani sms wi t h pr ovi s i ons f or  l ocki ng.

Pr ovi de mi ni mum 1- 1/ 2 i nch squar e t ube wel ded t o t he i nt er i or  f l oor  as 
mount i ng base f or  swi t chgear .   Coor di nat e new squar e t ube wi t h mount i ng 
di mensi ons of  swi t chgear  t o ensur e pr oper  mount i ng of  equi pment .

St r uct ur e must  be weat her pr oof ,  pr ef abr i cat ed,  wi t h ext er i or  wal l s and 
r oof  const r uct ed f r om sel f - f r ami ng i nt er l ocki ng panel s t o house and 
pr ot ect  t he i nt er nal  equi pment  i nst al l ed i n conf i gur at i on shown on t he 
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dr awi ngs.   St r uct ur al  gr i d base and f l oor  must  be desi gned f or  appl i cabl e 
f l oor  l oadi ng al l owi ng t he st r uct ur e t o be l i f t ed and t r anspor t ed wi t h ( as 
appl i cabl e)  t he i nt er i or  equi pment  i nst al l ed.  

Basi c desi gn l oads,  as wel l  as auxi l i ar y and col l at er al  l oads i ncl ude l i ve
l oad and wi nd l oad,  i n addi t i on t o t he dead l oad.  

St r uct ur e must  pr ovi de f or  an ai s l e al ong t he f r ont  of  t he swi t chgear  of  
adequat e wi dt h and hei ght  t o al l ow t he r emoval  and i nser t i on of  c i r cui t  
br eaker s.

2. 2. 2   Mat er i al s

St r uct ur al  st eel  f r ame f abr i cat ed f r om st eel  channel ,  wi de f l ange and 
angl e sect i ons f or mi ng a sel f - suppor t i ng gr i d t o suppor t  f l oor .  

a.   St eel  Gr ade:  ASTM A572/ A572M ( Cl 0 and l ar ger )  or  ASTM A36/ A36M ( CB and 
smal l er ) .  

b.   One ( 1)  set  of  r emovabl e l i f t  l ugs.  

c.   Al l  wel di ng t o be i n accor dance wi t h AWS D1. 1/ D1. 1M St r uct ur al  Wel di ng 
Code.  

d.   Al l  bol t s f or  f i el d assembl y of  pr i mar y st r uct ur al  member s ( wher e 
r equi r ed)  must  be hi gh st r engt h bol t s conf or mi ng t o ASTM A307 and be a 
mi ni mum of  1/ 2- i nch di amet er .  

Fl oor  Pl at e -  5/ 16- i nch,  ASTM A240/ A240M t ype 304 or  304L st ai nl ess st eel .  

Base St r uct ur e -  gal vani zed st eel  wi t h epoxy pai nt  f i ni sh.  

Ext er i or  Wal l s -  12 gauge i nt er l ocki ng ASTM A240/ A240M t ype 304 or  304L 
st ai nl ess st eel  panel s wi t h  st ai nl ess st eel  f ast ener s.  

I nsul at ed Roof  Panel s -  12 gauge i nt er l ocki ng ASTM A240/ A240M t ype 304 or  
304L st ai nl ess st eel  i nsul at ed panel s ( 2 i nch t hi ck r i gi d i nsul at i on 
bet ween st ai nl ess st eel  sheet s)  wi t h st ai nl ess st eel  f ast ener s.   Pr ovi de 
pol yur et hane,  pol y i socyanur at e,  or  manuf act ur er ' s st andar d i nsul at i on wi t h 
a maxi mum f l ame spr ead of  25 and a smoke devel oped r at i ng of  450 per  
ASTM E84.   Penet r at i ons of ,  or  t hr ough i nsul at ed r oof  panel s ar e not  
per mi t t ed.  

2. 2. 3   Door s and Har dwar e

2. 2. 3. 1   Per sonnel  Door s

Pr ovi de t wo ext er i or  per sonnel  door s on ei t her  s i de of  swi t chgear  f r ont  
access ai s l e,  mi ni mum 3f t  x 7f t  x 1- 3/ 4i n,  18 Gauge ASTM A240/ A240M t ype 
304 or  304L st ai nl ess st eel ,  out  swi ng,  wi t h 3- i nch Fact or y St ai nl ess 
St eel  Fr ame.   Each door  must  be equi pped wi t h t he f ol l owi ng:  

a.   St ai nl ess St eel  Hi nges 

b.   St ai nl ess St eel  Pani c Har dwar e -  Lockwood/ Magnokr om ( or  appr oved equal )

c.   N1500- 5XOT53 x 32D w/ Cyl i nder  Lock Ext er i or  Tr i m ( or  appr oved equal )

d.   Cl oser  w/ St oppi ng Ar m 

SECTI ON 26 23 00. 00 98  Page 24



KSC

e.   Cr ash Chai n 

f .   Al umi num Thr eshol d 

g.   Weat her st r i ppi ng 

h.   St ai nl ess St eel  Dr i p Edge 

i .   Removabl e Tr ansom above Door  ( MRT)  

j .   Si gn " Danger  El ect r i cal  Equi pment /  Aut hor i zed Per sonnel  Onl y"  

2. 2. 4   Equi pment  Door s

Equi pment  Door s,  Louver ed ( st amped l ouver s i n door s) ,  12 Gauge 
ASTM A240/ A240M t ype 304 or  304L st ai nl ess st eel ,  s i ze and swi ng as 
r equi r ed f or  equi pment  access.   Each must  i ncl ude t he f ol l owi ng:

a.   St ai nl ess St eel  Hi nges 

b.   Hol d Open Devi ce 

c.   Padl ocki ng Handl e 

d.   Adj ust abl e Cam w/ 2 Not ches Hub f or  Unt hr eaded Shank Pawl  

e.   Equi pment  Door  Locki ng 

f .   Equi pment  Door  Access Br acket s 

g.   Adj ust abl e Rod Gui de 

h.   60- i nch Cl oser  Rods 

i .   Ful l  Gasket i ng 

j .   Dr i p Shi el d 

k.   Si gn " Danger  Hi gh Vol t age/  Keep Out "

2. 2. 5   Fi ni shes

Pr epar e sur f ace per  coat i ng manuf act ur er ' s i nst r uct i ons/ r ecommendat i ons.   
Shop Appl i ed Hi gh Per f or mance Pr i mer  and Fi ni sh coat s per  r equi r ement s of  
I EEE C57. 12. 29.   Pr ovi de one ( 1)  quar t  t ouch- up pai nt  f or  each t ype and 
col or  used.   Pai nt  col or s wi l l  be as f ol l ows:

a.   Ext er i or  -  ANSI  61 " Gr ay"

b.   I nt er i or  -  " Whi t e"

c.   Fl oor  and Base -  ANSI  61 " Gr ay"

Fl oor  under si de must  have under coat i ng of  Tr anscoat  101 ( or  appr oved 
equal ) ,  mi ni mum 10 mi l s dr y- f i l m t hi ckness.   Cl ean and pr epar e sur f aces i n 
accor dance wi t h manuf act ur er  r ecommendat i ons.   Fi nal  coat i ng must  be zer o 
vol at i l e or gani c compound ( VOC) ,  asbest os f r ee wi t h a f l ame spr ead r at i ng 
of  zer o.
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2. 2. 6   Li ght i ng

2. 2. 6. 1   I nt er i or  Li ght i ng

Pr ovi de a mi ni mum aver age mai nt ai ned i l l umi nat i on on t he f l oor  of  30 
f oot candl es.   Li ght i ng must  be accompl i shed usi ng vapor - t i ght  LED 
l umi nai r es.   Pr ovi de l i ght i ng cont r ol  usi ng a t i mer  swi t ch l ocat ed 
adj acent  t o t he mai n access door .

2. 2. 6. 2   Emer gency/ Exi t  Li ght i ng

Pr ovi de 120VAC,  LED t ype,  combi nat i on emer gency l i ght / exi t  s i gn ( gr een) .   
Li ght  may be wal l  or  cei l i ng mount ed.

2. 2. 6. 3   Ext er i or  Li ght i ng

Ext er i or  f i x t ur es must  be l ocat ed over  per sonnel  access door s.   Al l  
ext er i or  l umi nai r es ar e r equi r ed t o be Cer t i f i ed and Appr oved by Fl or i da 
Fi sh and Wi l dl i f e Conser vat i on Commi ssi on ( FWC)  as Sea Tur t l e/ Wi l dl i f e 
Fr i endl y.   LED Li ght i ng must  be t r ue r ed,  or ange,  or  amber  di odes.   
Fi l t er s ar e not  per mi t t ed.   Pr ovi de l i ght i ng cont r ol  t hr ough phot o cel l  
i nt egr at ed wi t h each l umi nai r e f i x t ur e,  one per  l i ght  f i x t ur e.

2. 2. 7   Recept acl es

Pr ovi de one ext er i or  and t wo i nt er i or  20A,  120VAC,  NEMA 5- 20R,  i ndust r i al  
gr ade gr ound f aul t  c i r cui t  i nt er r upt er  ( GFCI )  t ype dupl ex r ecept acl es.   
The i nt er i or  r ecept acl es must  be l ocat ed at  each end of  t he st r uct ur e f or  
ser vi c i ng t he swi t chgear .  

2. 2. 8   Gr oundi ng and Bondi ng

a.   Gr ound Pads -  4 Hol e St ai nl ess St eel  Wel ded 

b.   Gr ound Lug -  #4/ 0 AWG

c.   Copper  Gr ound Bar  2- i nch x 1/ 4- i nch,  i nst al l ed on Mount i ng Anchor s 3 
i nches bel ow cei l i ng mount ed on wal l  

d.   Gr ound Dr ops f r om Gr ound Bar  t o Gr ound Lugs at  Base or  Equi pment  
Gr ound Bus -  #4/ 0 AWG bar e copper  cabl e

2. 2. 9   Vent i l at i on

a.   Exhaust  Fan Assembl y 16- i nch di amet er  -  117 CFM w/ Al umi num Damper  and 
Ther most at  

b.   Power  Ci r cui t  -  120 VAC,  1- Phase,  20A power ed f r om swi t chgear  
panel boar d

c.   I nt ake Louver  Assembl y -  24- i nch x 24- i nch w/ Damper  and Al umi num Mesh 
Fi l t er  

2. 3   SWI TCHGEAR MONI TORI NG AND CONTROL SYSTEM ( SMCS)

Pr ovi de compl et e swi t chgear  moni t or i ng and cont r ol  syst em t hat  i ncl udes,  
but  i s not  l i mi t ed t o,  a pr ogr ammabl e l ogi c cont r ol l er  ( PLC)  t hat  moni t or s 
and cont r ol s r emot e devi ces,  t ouch scr een di spl ay human machi ne i nt er f ace 
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( HMI ) ,  el ect r i cal  power  moni t or i ng syst em,  devi ce communi cat i ons i nt er f ace 
har dwar e,  i nt er communi cat i on wi r i ng,  sof t war e,  st ar t up and t r ai ni ng 
ser vi ces,  and ongoi ng t echni cal  suppor t .   Thi s syst em must  compl y wi t h t he 
appl i cabl e por t i ons of  I EEE 802. 3.   The Cont r act or ' s speci al i st  and t he 
CI TECT i nt egr at or  wi l l  demonst r at e t hat  t he communi cat i on syst ems pr ovi ded 
under  t hi s pr oj ect  wi l l  communi cat e ef f i c i ent l y wi t h t he KCCS Ci t ect  
sof t war e.   Ef f i c i ent l y i mpl i es t hat  t he dat a wi l l  be t r ansmi t t ed and 
r ecei ved such t hat  t he r esponse t i me t o t he KCCS wor kst at i on wi l l  be l ess 
t han 4 seconds.   Thi s demonst r at i on must  i ncl ude mul t i pl e t r i p uni t s,  
met er s,  a PLC and a l apt op l oaded wi t h t he KCCS Ci t ect  pr oj ect  sof t war e.   
Pr ovi de t wo l i censed copi es of  al l  sof t war e and al l  har dwar e necessar y t o 
modi f y and downl oad t he pr ogr am t o t he t ouch scr een.  

Mai n and t i e- bus ci r cui t  br eaker s must  be el ect r i cal l y oper at ed wi t h 
capabi l i t y  t o be bot h oper at ed l ocal l y v i a t ouch scr een and r emot el y v i a 
KCCS.   Mai n- Ti e- Mai n ( M- T- M)  c i r cui t  br eaker s must  be el ect r i cal l y 
i nt er l ocked so t hat  onl y t wo of  t he t hr ee br eaker s may be cl osed f or  any 
ext ended l engt h of  t i me by oper at i on of  t he r espect i ve br eaker  c l osi ng.   
Pr ovi de a separ at e har dwar e t i mer  t hat  wi l l  t r i p t he t i e- bus ci r cui t  
br eaker  i f  al l  t hr ee ci r cui t  br eaker s ar e c l osed f or  a per i od adj ust abl e 
f r om 0- 900 seconds.  

Mai n c i r cui t  br eaker s must  i ncl ude mul t i - f unct i on vol t age r el ays wi t h 
adj ust abl e pi ck- ups and t i me del ay.  

A cont r ol - power  c i r cui t  t r ansf er  cont act or  must  be pr ovi ded f or  t he 
aut omat i c t r ansf er  of  cont r ol  power .  

Ensur e t he UPS uni t  suppl i es power  t o t he power  met er s,  t r i p uni t s,  I / O 
ci r cui t  power ,  i ndi cat i ng and st at us l i ght s,  PLC t ouch scr een,  PLC,  t he 
communi cat i on equi pment  such as t he unmanaged Et her net  swi t ch and medi a 
conver t er s,  and a doubl e dupl ex r ecept acl e i n t he cont r ol s compar t ment .   
Ensur e t he r ecept acl e on UPS power  i s c l ear l y mar ked " UPS POWER"  usi ng a 
l ami nat ed pl ast i c namepl at e havi ng 3/ 16- i nch hi gh whi t e l et t er s on bl ack 
backgr ound.  

Pr ovi de mai n and t i e- bus ci r cui t  br eaker s equi pped wi t h t hr ee- phase 
sync- check r el ays,  har dwi r ed t o mai n and t i e- bus ci r cui t  br eaker  cont r ol  
schemes f or  f ai l  saf e oper at i on.   These f unct i ons wi l l  be avai l abl e even 
when t he PLC i s not  f unct i oni ng.  

Ensur e any mai n or  t i e c i r cui t  br eaker  t r i p act i vat es a separ at e l ockout  
r el ay t hat  el ect r i cal l y bl ocks any subsequent  c l ose oper at i on,  aut omat i c 
or  manual ,  f or  t hat  br eaker .   I f  a mai n or  t i e br eaker  t r i ps,  bl ock c l ose 
ci r cui t s wi l l  ensur e t hat  t he f aul t ed sect i on cannot  be r e- ener gi zed f r om 
anot her  sour ce unt i l  t he l ockout  r el ay i s r eset .  

Ensur e al l  t r ansf er  cont r ol  f unct i ons ar e accompl i shed vi a t he PLC and 
t hat  c i r cui t  br eaker s r emai n i n t he l ast  st at e i f  PLC i s t aken of f - l i ne.  

Ensur e al l  t i mi ng and cont r ol  f or  aut omat i c t r ansf er  ar e per f or med vi a t he 
PLC.   Auxi l i ar y r el ays wi l l  onl y be used wher e ci r cui t  br eaker  cont r ol  
c i r cui t  exceeds t he r at i ng of  t he PLC out put  cont act s.   Auxi l i ar y r el ays 
wi l l  onl y be used t o di r ect l y connect  one ci r cui t  br eaker  cont r ol  
c i r cui t .   Use of  auxi l i ar y r el ays t o pr ovi de r el ay l ogi c or  t i mi ng 
f unct i ons i s not  per mi t t ed.   Pr ovi de i ndust r i al  gr ade,  oct al  based,  s i ngl e 
t i er  r el ays wi t h scr ew t er mi nal s,  pi l ot  l i ght ,  r et ai ner  c l i p,  v i br at i on 
r esi st ant  10 amp r at ed out put  cont act s.  
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Desi gn swi t chgear  t r ansf er  cont r ol  t o aut o t r ansf er  l oad on l oss of  power  
on ei t her  of  t he t wo sour ces and pr ovi de aut omat i c r e- t r ansf er  on sour ce 
r et ur n af t er  an adj ust abl e t i me per i od.   Ensur e t he r e- t r ansf er  oper at i on 
i s sel ect abl e ei t her  open or  c l osed t r ansi t i on f r om t ouch scr een di spl ay 
or  KCCS r emot e oper at or .   Pr ovi de t ouch scr een di spl ay cont r ol s t hat  al l ow 
t he user  t o enabl e/ di sabl e t he aut omat i c t r ansf er  f unct i on and i ni t i at e 
t he appr opr i at e changes t o t he PLC l ogi c t o al l ow t he sel ect i on of  t he 
desi r ed swi t chgear  modes of  oper at i on.   Modes of  oper at i on ar e ' Aut omat i c '  
or  ' Manual '  wi t h r e- t r ansf er  opt i ons f or  ei t her  ' Open'  or  ' Cl osed'  
t r ansi t i on.  

The t ouch scr een di spl ay cont r ol s must  al so al l ow t he user  t o change t he 
t i me del ays f or  t he t r ansf er  scheme.   Ensur e t hese changes do not  r equi r e 
t he use of  addi t i onal  equi pment  such as a l apt op comput er  or  addi t i onal  
PLC pr ogr ammi ng sof t war e.   Pr ovi de t ouch scr een di spl ay cont r ol s f or  
oper at i ng c i r cui t  br eaker s t hat  r equi r es t wo st ep commands,  t he f i r st  t o 
i ni t i at e t he command and t he second t o conf i r m t he command.

Sel ect i on of  ' Cl osed'  t r ansi t i on,  sel ect abl e f r om t he t ouch scr een 
di spl ay,  al so di sabl es el ect r i cal  i nt er l ocks f unct i ons,  speci f i cal l y,  
c i r cui t  br eaker s can be conf i gur ed such t hat  al l  t hr ee br eaker s ( M- T- M)  
can be cl osed si mul t aneousl y f or  a l i mi t ed dur at i on.   Thi s pr ot ect i ve 
f unct i on i s i nt ended t o ensur e t he t hr ee ci r cui t  br eaker s ar e not  c l osed 
f or  an ext ended dur at i on.  

2. 3. 1   KCCS I nt egr at i on

I nt egr at i on of  t he Moni t or i ng and Cont r ol  Syst em wi t h t he exi st i ng KCCS 
( CI TECT)  syst em wi l l  be per f or med by t he Cont r act or  i n coor di nat i on wi t h 
t he Cont r act or ' s speci al i st  and t he CI TECT i nt egr at or .

Pr ovi de Engi neer i ng and Techni cal  Suppor t  f or  on- si t e modi f i cat i ons t o t he 
exi st i ng user  i nt er f ace scr eens used by t he Gover nment  power  coor di nat or s 
as par t  of  t he Kennedy Compl ex Cont r ol  Syst em ( KCCS) .   The Cont r act or  must
pr ovi de t echni cal  suppor t  t o devel op addi t i onal  scr eens and/ or  
modi f i cat i ons t o exi st i ng scr eens r equi r ed t o i ncor por at e t he new 
Moni t or i ng and Cont r ol  Syst em i nt o t he KCCS syst em.   The addi t i onal  
scr eens wi l l  al l ow t he Gover nment  power  coor di nat or  t o moni t or  and cont r ol  
each ci r cui t  br eaker  v i a Ci t ect  " Geni es"  and " Super - Geni es. "   The 
Gover nment  wi l l  per f or m t he f i nal  i nt egr at i on of  t he new scr eens,  Geni es,  
and Super - Geni es i nt o t he exi st i ng KCCS f i l e ser ver .   The exi st i ng KCCS 
syst em wi l l  be modi f i ed t o i ncor por at e al l  t he changes associ at ed wi t h t he 
i nst al l at i on of  t he new r el ays.   The modi f i cat i ons t o t he pr oj ect  i ncl udes 
but  i s not  l i mi t ed t o,  addi ng/ del et i ng var i abl e t ags,  al ar m t ags and t r end 
t ags,  modi f y i ng/ bui l di ng " geni es and super  geni es, "  and modi f y i ng/ cr eat i ng 
user  i nt er f ace scr eens.   Al l  modi f i cat i ons t o t he Ci t ect  pr oj ect  must  
compl y wi t h t he KCCS Sof t war e Ar chi t ect ur e St andar d.   The f ol l owi ng 
mi ni mum i nf or mat i on and cont r ol  wi l l  be avai l abl e t o t he user  t hr ough t he 
devel oped geni es:

a.   I ndi v i dual  phase and gr ound cur r ent s

b.   Phase- t o- phase and phase- t o- neut r al  vol t age

c.   Al ar m on ci r cui t  br eaker  t r i p,  cause of  t r i p and magni t ude of  t he 
f aul t  cur r ent  ( t r i p r ecor ds)

d.   Ci r cui t  br eaker  st at us i ncl udi ng open,  c l ose,  t r i pped,  t r uck posi t i on 
and connect ed,  t est ,  or  di sconnect ed i f  avai l abl e
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e.   Ti me- st amped t r i p dat a i ncl udi ng magni t ude and cause of  t r i p

f .   Remot e ci r cui t  br eaker  open and cl ose commands

g.   Cont r ol  power  i ndi cat i on

h.   Aut o/ Manual  and Open/ Cl ose Tr ansi t i on st at uses

i .   UPS/ Cont r ol  Power  St at us

j .   Synchr oni zat i on st at us

k.   Power  Met er  dat a

A Gover nment  sampl e KCCS Ci t ect  pr oj ect  cont ai ni ng a l i br ar y of  Ci t ect  
symbol s,  Geni es and Super  Geni es wi l l  be pr ovi ded t o t he Cont r act or  t o use 
f or  devel opment  of  t he new oper at or  scr eens.   I f  t he SMCS communi cat i on 
ar chi t ect ur e descr i bed i n t he desi gn document s ar e f ol l owed,  new 
devel opment  f or  exi st i ng component s wi l l  not  be r equi r ed.   New oper at or  
scr eens depi ct i ng t he new swi t chgear  ar e st i l l  r equi r ed but  t hey can be 
devel oped usi ng t he exi st i ng KCCS Ci t ect  l i br ar y.   Addi t i onal  and/ or  new 
pr ogr ammi ng and Ci t ect  i nt egr at i on r esul t i ng f r om t he use of  an appr oved 
equal  wi l l  be t he r esponsi bi l i t y  of  t he  cont r act or .  

Thr ee KCCS i nt egr at i on desi gn r evi ews wi l l  be schedul ed by t he Cont r act or  
t o ensur e t hat  al l  of  t he par t i es i nvol ved i n devel opi ng any new Ci t ect  
i nt er f aces ( scr eens,  Geni es,  Super  Geni es,  al ar ms dat a exchange met hods)  
ar e pr oper l y coor di nat ed.   The f i r st  meet i ng wi l l  be a k i ckof f  meet i ng 
wher e t he Gover nment  wi l l  pr ovi de a sampl e KCCS Ci t ect  pr oj ect  t o assi st  
i n t he devel opment  of  new i nt er f aces.   Pr ovi de KCCS I nt egr at i on Pr oj ect  
Dat a f or  t he second and t hi r d r evi ew meet i ngs.   At  t he second meet i ng,  t he 
Cont r act or  wi l l  pr ovi de a sampl e of  al l  t he new t ypes of  Ci t ect  i nt er f aces 
t hat  ar e bei ng devel oped.   At  t he t hi r d meet i ng,  t he Cont r act or  wi l l  
pr ovi de a f ul l y  wor ki ng sampl e of  t he ent i r e pr oj ect .   Schedul e t he f i r st  
meet i ng wi t hi n 75 days of  t he cont r act  awar d.  

2. 3. 2   Pr ogr ammabl e Logi c Cont r ol l er  ( PLC)

For  compat i bi l i t y ,  PLC wi l l  be NASA KSC St andar d,  Schnei der  El ect r i c M- 580 
or  appr oved equal .   Ci t ect  exampl e pr oj ect s usi ng t he M580 PLC ar e 
avai l abl e t o t he cont r act or .   Addi t i onal  and/ or  new pr ogr ammi ng and Ci t ect  
i nt egr at i on r esul t i ng f r om t he use of  an appr oved equal  wi l l  be t he 
r esponsi bi l i t y  of  t he cont r act or .   Pr ovi de t wo ( 2)  or i gi nal  l i censed 
copi es of  al l  sof t war e.

Pr ovi de t he f ol l owi ng di scr et e i nput  poi nt s t o t he PLC:  

a.   Secondar y vol t age moni t or s 

b.   Mai n c i r cui t  br eaker  st at us open/ cl ose 

c.   Ti e- bus ci r cui t  br eaker  st at us open/ cl ose 

d.   Aut omat i c/ Manual  t r ansf er  mode st at us 

e.   Feeder / br anch ci r cui t  br eaker  st at us open/ cl ose

f .   Open/ Cl osed Tr ansi t i on mode
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g.   Ci r cui t  br eaker  t r uck posi t i on

h.   Tr i p l ockout  i ndi cat i ons on al l  el ect r i cal l y oper at ed ci r cui t  br eaker s 

i .   Nor mal  conf i gur at i on 

j .   UPS cont r ol  cont act or  posi t i on i ndi cat i on 

k.   I nt er nal  st at us r egi st er s of  t he PLC { communi cat i on v i a Et her net  
connect i on TCP/ I P or  connect i on wi t h M580 PLC}  

Pr ovi de t he f ol l owi ng di scr et e out put  poi nt s t o t he PLC:  

a.   Mai n c i r cui t  br eaker  open/ cl ose 

b.   Ti e- bus ci r cui t  br eaker  open/ cl ose 

c.   Aut omat i c/ Manual  t r ansf er  cont r ol  f unct i on 

d.   Open/ Cl ose r et r ansf er  cont r ol  f unct i on 

2. 3. 3   Human Machi ne I nt er f ace ( HMI )  Touch Scr een Di spl ay

Pr ovi de t ouch scr een di spl ay wi t h t he f ol l owi ng char act er i st i cs and 
f eat ur es:  

a.   I ndust r i al  gr ade 

b.   I mpact  and scr at ch r esi st ant  

c.   Col or  scr een wi t h gr eat er  t han or  equal  t o ( 228 mm)  9 i nch scr een si ze 

d.   Scr een l ockout  f or  c l eani ng 

e.   Fi el d r epl aceabl e di spl ay t hat  i s capabl e of  bei ng r epl aced whi l e i n 
ser vi ce 

f .   Pr ovi de one spar e di spl ay f or  each di spl ay i nst al l ed 

g.   I nt egr at ed dr i ver s f or  di r ect  ser i al  connect i on t o PLC 

h.   Si mul t aneous communi cat i ons wi t h mul t i pl e PLCs 

i .   Two l i censed copi es of  sof t war e

j .   Wi ndows based conf i gur at i on sof t war e 

k.   Suppor t  f or  t hi r d par t y gr aphi cs 

1.   Dynami c obj ect  based gr aphi cs 

m.   Bi t map gr aphi cs 

n.   Sof t war e manual s 

o.   User s manual s 

p.   I nt er f ace cabl es 
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2. 3. 4   El ect r i cal  Power  Moni t or i ng Syst em

Wher e i ndi cat ed,  pr ovi de met er i ng equi pment  t o moni t or  ener gy usage on t he 
ci r cui t  i ndi cat ed.   Pr ovi de met er i ng appur t enances,  i ncl udi ng cabl es,  as 
r equi r ed f or  compl et e and pr oper  oper at i on.   Power  devi ce f r om swi t chgear  
cont r ol  power  suppl y,  conf i r m wi t h devi ce char act er i st i cs.   I nst al l  
met er i ng equi pment  i n accor dance wi t h t he met er i ng equi pment  
manuf act ur er ' s publ i shed i nst al l at i on i nst r uct i ons.   Mount  met er i ng 
equi pment  i n st r i ct  accor dance wi t h t he or i ent at i on r ecommendat i ons of  t he 
met er i ng equi pment  manuf act ur er .

For  compat i bi l i t y ,  pr ovi de NASA KSC St andar d met er i ng equi pment ,  
Schwei t zer  Engi neer i ng Labor at or i es SEL- 735 Power  Qual i t y and Revenue 
met er  or  appr oved equal .   Ensur e met er i ng equi pment  i s UL r ecogni zed,  CSA 
cer t i f i ed and al so compl i es wi t h I EEE C37. 90.

a.   Met er  Moni t or i ng Funct i ons:    Pr ovi de met er  desi gned f or  use on a 
3- phase,  3-  or  4- wi r e,  syst em wi t h 3 cur r ent  t r ansf or mer s and 2 or  3 
vol t age t r ansf or mer s as i ndi cat ed.   Ensur e t he met er  pr ovi des di r ect  
r eadi ng met er ed or  cal cul at ed val ues and aut o r anges bet ween uni t s,  
k i l o- uni t s,  and mega- uni t s f or  al l  met er ed val ues.

b.   Case:    Di spl ay case mount ed semi - f l ush t o a hi nged panel  door .    
Power  suppl y and ot her  met er i ng component s may be f i xed mount ed wi t hi n 
an auxi l i ar y compar t ment .

c.   Met er  Encl osur e:  Pr ovi de a separ at e NEMA 3R encl osur e or  speci f i c  
compar t ment  wi t hi n t he swi t chgear .   I ncl ude a back- panel  f or  mount i ng 
power  suppl y,  t er mi nal  st r i p,  and si mi l ar  component s and a hi nged 
i nt er i or  panel  f or  mount i ng t he di spl ay case.   Pr ovi de a war ni ng l abel  
on t he hi nged panel  i ndi cat i ng ener gi zed l i ne vol t age component s ar e 
behi nd t he hi nged panel .  

d.   Test  Bl ocks:   Pr ovi de si x pol e cur r ent  and f our  pol e pot ent i al  t est
bl ocks,  Gener al  El ect r i c Type PK,  Eat on Type FT or  appr oved equal  i n 
l i ne af t er  t he power  moni t or  f or  addi t i onal  met er i ng or  t est i ng.

e.   Met er  Fusi ng:   Pr ovi de a f usi bl e di sconnect i ng swi t ch upst r eam of  a 
f ul l y  encl osed pul l out ,  dead- f r ont  t ype f use bl ock cont ai ni ng one f use 
per  phase t o pr ot ect  t he vol t age i nput  t o t he wat t - hour  met er .   Si ze
f uses as r ecommended by t he met er  manuf act ur er .

f .   Pr ovi de shor t - c i r cui t i ng t ype t er mi nal  st r i ps f or  connect i ng met er  t o 
cur r ent  t r ansf or mer  c i r cui t s.

2. 3. 5   Communi cat i on

Ensur e t he cont r ol  syst em pr ovi des f or  t he exchange of  dat a v i a Et her net  
communi cat i ons wi t h t he f ol l owi ng:

a.   KCCS.

b.   Ci r cui t  br eaker  t r i p uni t  i nt er f ace.

c.   El ect r i cal  Power  Moni t or i ng Syst em ( Modbus TCP/ I P) .

Pr ovi de i ndust r i al  unmanaged Et her net  swi t ch,  N- TRON 309FXE- ST or  appr oved 
equal .   Pr ovi de i ndust r i al  medi a adapt er s as r equi r ed.   Unl ess ot her wi se 
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not ed,  ensur e et her net  communi cat i ons empl oys 4- pai r  #23 AWG CAT6 UTP Type 
CM i ndoor / out door  r at ed f ul l y wat er  bl ocked and sunl i ght  r esi st ant  cabl e.   
Pr ovi de et her net  communi cat i ons ext endi ng out si de of  swi t chgear  usi ng 
62. 5/ 125 . um mul t i mode ( OMl )  i ndoor / out door  al l  di el ect r i c r i ser  ( OFNR)  
r at ed backbone f i ber  opt i c cabl e ( FOC)  conf or mi ng t o I CEA S- 104- 696,  
TI A- 568- C. 3,  UL 1666,  and NFPA 70.  

2. 3. 6   Sequence of  Oper at i on

M- T- M t r ansf er  scheme must  have t wo oper at i ng modes:  Aut omat i c and Manual  
each wi t h sel ect abl e open t r ansi t i on and cl osed t r ansi t i on swi t chi ng.   
Ensur e modes of  oper at i on ar e sel ect abl e v i a t he t ouch scr een di spl ay or  
r emot el y v i a KCCS.   Ci r cui t  br eaker s must  r emai n i n t he l ast  st at e when 
mode i s changed except  when goi ng t o t he aut omat i c mode.   Onl y cont r ol s 
under  t he cur r ent  mode wi l l  have any cont r ol  capabi l i t y  over  t he c i r cui t  
br eaker s.   Over  cur r ent ,  under  vol t age,  and synchr oni zat i on check t r i p or  
bl ock c l ose f eat ur es must  not  be def eat ed i n any mode.   Use 
synchr oni zat i on r el ay and l ockout  r el ay cont act s t o pr ovi de t r i p and bl ock 
c l ose f unct i ons i ndependent  of  t he PLC.  

The nor mal  conf i gur at i on f or  swi t chgear  i s wi t h t he mai n c i r cui t  br eaker s 
i n t he c l osed posi t i on,  t he t i e- bus ci r cui t  br eaker  i n t he open posi t i on,  
and t he PLC pr ogr am i n ' Aut omat i c '  t r ansf er  and ' Cl osed'  t r ansi t i on modes.  

Desi gn t he swi t chgear  t r ansf er  cont r ol  t o aut o t r ansf er  l oad on l oss of  
power  on ei t her  of  t he t wo sour ces and pr ovi de aut omat i c r e- t r ansf er  on 
sour ce r et ur n af t er  an adj ust abl e t i me per i od.   Ensur e t he r e- t r ansf er  
oper at i on i s sel ect abl e ei t her  Open or  Cl osed t r ansi t i on f r om t ouch scr een 
or  KCCS r emot e oper at or .  

2. 3. 6. 1   Aut omat i c Oper at i on

" Aut omat i c"  t r ansf er  mode i s desi gned as t he nor mal  conf i gur at i on f or  t he 
M- T- M t r ansf er  scheme and gi ves t he PLC at  t he subst at i on compl et e and 
aut onomous cont r ol  of  t he swi t chgear .   Ensur e t he PLC pr ogr am al l ows KCCS 
t o t ake cont r ol  of  t he swi t chgear  r emot el y t hr ough an Et her net  connect i on 
t o t he PLC by enabl i ng or  di sabl i ng t he ' Aut omat i c '  t r ansf er  mode.   An 
i ndi cat or  l i ght  seen on t he f r ont  of  t he swi t chgear  wi l l  i l l umi nat e whi l e 
i n t he ' Aut omat i c '  t r ansf er  mode.  

Aut omat i c Tr ansf er  oper at i on i s pr edi cat ed t he swi t chgear  bei ng i n nor mal  
subst at i on conf i gur at i on.

Aut omat i c Tr ansf er  oper at i on must  be di sabl ed i f :

a.   The M- T- M ci r cui t  br eaker s '  pr ot ect i ve/ cont r ol  r el ays'  Aut omat i c 
Tr ansf er  st at uses ar e i nconsi st ent  ( such as i n a ' non- nor mal '  st at e,  
l ocked- out ,  et c. ) ,  or  

b.   A manual l y asser t ed t r i p or  an over cur r ent  t r i p i s det ect ed or

c.   Ei t her  mai n br eaker s '  bus l ockout  s i gnal  i s  asser t ed

Aut omat i c Tr ansf er  sequence i s as f ol l ows:

I f  KCCS has enabl ed t he ' Aut omat i c '  t r ansf er  mode,  t he c i r cui t  br eaker s 
wi l l  r emai n i n t hei r  cur r ent  posi t i ons unl ess one of  t he f ol l owi ng 
si t uat i ons occur :
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a.   Loss sour ce f eeder  ( A- Si de oper at i on descr i bed,  B- Si de i s t he same) :

1.   I f  t he mul t i - f unct i on vol t age r el ay f or  A- Mai n det ect s phase vol t age 
i mbal ance,  l oss of  vol t age,  under  vol t age,  or  over  vol t age,  f or  a 
per i od adj ust abl e f r om 1 t o 600 seconds i ni t i al l y  set  at  10 seconds,

A- Mai n:  I f  B- Mai n i s c l osed wi t h accept abl e suppl y vol t age t hen t he 
A- Mai n br eaker  opens.   Af t er  t he A- Mai n br eaker  has opened and i f  
accept abl e vol t age i s pr esent  on t he al t er nat e sour ce ( B- Si de)  t he Ti e 
c i r cui t  br eaker  c l oses.   

The swi t chgear  wi l l  t hen act  as a s i ngl e- ended swi t chgear .

2.   When vol t age r et ur ns t o t he A- Mai n c i r cui t  br eaker ,  al l  c i r cui t  
br eaker s wi l l  r emai n i n t he t r ansf er r ed st at e unt i l  a r et r ansf er  i s 
i ni t i at ed by t he t r ansf er  scheme cal l i ng f or  an aut omat i c r et r ansf er  
as f ol l ows:

A- Si de wi t h l i ve bus condi t i on and bot h aut omat i c r et r ansf er  mode and 
cl osed t r ansi t i on mode enabl ed:   Af t er  ut i l i t y  vol t age synchr oni zed 
acr oss A- Mai n br eaker  r et ur ns f or  a per i od adj ust abl e f r om 1 t o 600 
seconds i ni t i al l y  set  at  60 seconds,  t he A- Mai n c l oses and,  when 
ver i f i ed c l osed,  t he Ti e opens.

A- Si de wi t h aut omat i c r et r ansf er  enabl ed and ei t her  dead bus condi t i on 
or  open t r ansi t i on mode enabl ed:  Af t er  ut i l i t y  vol t age r et ur ns t o t he 
A- Mai n br eaker  wi t h a de- ener gi zed l oad bus f or  a per i od adj ust abl e 
f r om 1 t o 600 seconds i ni t i al l y  set  at  15 seconds,  t he Ti e opens ( i f  
c l osed)  and,  when Ti e i s ver i f i ed open,  A- Mai n c l oses.

b.   Loss of  bot h mai n sour ce f eeder s:

1.   I f  t he mul t i - f unct i on vol t age r el ays det ect  phase 
vol t age i mbal ance,  l oss of  vol t age,  under  vol t age,  or  over  vol t age 
on bot h of  t he mai n sour ce f eeder s s i mul t aneousl y ( pl us or  mi nus 3 
seconds adj ust abl e) ,  t hen bot h mai n c i r cui t  br eaker s wi l l  open and t he 
t i e- bus ci r cui t  br eaker  wi l l  r emai n open.  

2.   I f  t he vol t age r et ur ns t o one of  t he mai n sour ce f eeder s f or  a per i od 
adj ust abl e f r om 1 t o 600 seconds ( i ni t i al l y  set  at  60 seconds) ,  t he 
mai n c i r cui t  br eaker  on t hat  s i de must  c l ose,  t he mai n br eaker  t he 
ot her  s i de r emai ns open,  and t he t i e- bus ci r cui t  br eaker  wi l l  c l ose.  

2. 3. 6. 2   Manual  Mode

The " Manual "  t r ansf er  mode i s desi gned t o gi ve ei t her  a l ocal  oper at or  or  
t he KCCS oper at or  ( at  a r emot e l ocat i on)  compl et e cont r ol  of  t he 
swi t chgear .   The oper at or  t akes cont r ol  of  t he swi t chgear  by enabl i ng or  
di sabl i ng t he ' Aut omat i c '  t r ansf er  mode.   An i ndi cat or  l i ght  v i sual l y seen 
on t he f r ont  of  t he swi t chgear  wi l l  i l l umi nat e whi l e i n t he ' Manual '  
t r ansf er  mode.   When t he oper at or  engages t he ' Manual '  t r ansf er  mode,  t he 
c i r cui t  br eaker s wi l l  r emai n i n t hei r  cur r ent  posi t i ons and t he f ol l owi ng 
appl y:  

a.   Mai ns and Ti e ' Open'  f unct i ons oper at e di r ect l y f r om KCCS commands and 
t ouch scr een di spl ay.  

b.   Mai ns and Ti e ' Cl ose'  f unct i ons oper at e by KCCS and t ouch scr een af t er  
ver i f i cat i on of  t he sync- check r el ay and r espect i ve br eaker  t r i p 
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l ockout  devi ce.  

c.   Open Tr ansi t i on mode pr event s t he par al l el i ng of  t he mai n and t i e 
br eaker s.  

d.   Cl osed Tr ansi t i on mode ( sel ect abl e f r om t he t ouch scr een)  enabl es 
c l osed t r ansi t i on swi t chi ng i f  t he sour ces ar e synchr oni zed per  t he 
set t i ngs on t he synchr oni zat i on r el ay.  

e.   Br eaker  cont r ol s must  be el ect r i cal l y i nt er l ocked so t hat  at  t he most  
t wo of  t he t hr ee br eaker s ( M- T- M)  can be cl osed f or  an ext ended amount  
of  t i me.   I f  t wo out  of  t he t hr ee br eaker s ar e c l osed and i f  t he t hi r d 
br eaker  i s cal l ed t o c l ose,  t he sour ce f eeder s wi l l  be ver i f i ed 
t hr ough t he sync- check r el ays t hat  each sour ce f eeder  i s synchr oni zed 
bef or e t he t hi r d br eaker  i s c l osed.  

2. 4   EQUI PMENT FI NI SH

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 br eaks 
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,  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) .

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

2. 4. 1   Pr ot ect i ve Coat i ngs

Ver i f y t he i nt ended l ocat i on of  equi pment ,  mat er i al s,  and degr ee of  
cont i nuous exposur e t o t he KSC cor r osi ve envi r onment .   The equi pment  
f i ni sh must  meet  t he r equi r ement s of  I EEE C57. 12. 28 and I EEE C57. 12. 29.   
Hol i days,  sags,  pi nhol es,  bl i s t er i ng,  sol vent  poppi ng or  r ust  as par t  of  
t he f i ni sh ar e not  accept abl e.   Pr ovi de smoot h and even f i ni sh r esi st ant  
t o cor r osi on,  sunl i ght  and abr asi on wi t h hi gh i mpact  st r engt h.

2. 4. 2   Sur f ace Pr epar at i on

St eel  par t s must  be f r ee of  wel d s l ag and mi l l  scal e.   Chemi cal l y c l ean,  
r i nse,  phosphat e coat ,  r i nse,  and de- i oni ze swi t chgear  encl osur e i n 
pr epar at i on f or  t he powder  coat .

2. 4. 3   Powder  Coat

Coat  t he swi t chgear  encl osur e wi t h a cor r osi on r esi st ant  t her moset t i ng 
pol yest er  coat i ng appl i ed by el ect r ost at i c powder  spr ay.   Appl y a mi ni mum 
coat i ng of  2. 5 mi l s uni f or ml y and pi nhol e f r ee.

2. 7. 4   Fi nal  Coat i ng

Fol l owi ng t he appl i cat i on and cur e of  t he powder  coat  and t he 
manuf act ur i ng assembl y of  t he swi t chgear  encl osur e,  appl y a f i nal  f i ni sh 
coat  t o t he swi t chgear  encl osur e wi t h s i l i cone enamel ,  f r ee f r om sur f ace 
def ect s wi t h a mi ni mum 1. 5 mi l  dr y f i l m t hi ckness.   The col or  of  t he f i nal  
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coat i ng must  be l i ght  gr ay i n accor dance wi t h SAE AMS- STD- 595A and must  be 
appr oved by t he Cont r act i ng Of f i cer  pr i or  t o shi ppi ng t he swi t chgear  f r om 
t he f act or y.

2. 5   SPACE HEATERS AND HUMI DI STAT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Space heat er s pr event  moi st ur e bui l d- up i n 
vent i l at ed compar t ment s.

Wat t age suppl i ed by heat er s i s one- f our t h of  heat er  
namepl at e r at i ng when 240- vol t  heat er s ar e oper at ed 
at  120 vol t s.

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

Equi p each sect i on of  t he swi t chgear  assembl y wi t h ext er nal l y ener gi zed 
space heat er s t o pr ovi de appr oxi mat el y 40 wat t s per  squar e met er  4 wat t s 
per  squar e f oot  of  out er  sur f ace ar ea.   Heat er  power  densi t y must  not  
exceed 4 wat t s per  650 squar e mi l l i met er  per  squar e i nch of  heat er  el ement  
sur f ace.   Heat er s must  be r at ed at  240 vol t s f or  connect i on t o 120 vol t s.   
I nst al l  heat er s at  t he l owest  por t i on of  each space t o be heat ed.   Cover  
al l  t er mi nal s.   Pr ovi de t her most at s t o r egul at e t he t emper at ur e.

I nst al l  oper abl e heat er s at  t he t i me of  shi pment  f or  use i mmedi at el y upon 
ar r i val  at  t he s i t e,  dur i ng st or age,  or  bef or e i nst al l at i on.   Pr omi nent l y 
mar k connect i on l ocat i ons on dr awi ngs and shi ppi ng cover s.   Pr ovi de 
t empor ar y l eads capabl e of  pl uggi ng i nt o a st andar d 120 vol t ,  20 amp 
r ecept acl e f or  st or age oper at i on.   Make connect i ons easi l y accessi bl e 
wi t hout  havi ng t o r emove shi ppi ng pr ot ect i on.

Pr ovi de humi di st at  t o cont r ol  space heat i ng equi pment .   Ensur e humi di t y 
cont r ol l er  i s  equi pped wi t h posi t i ve on- of f  set t i ngs and i s capabl e of  
bei ng manual l y or  aut omat i cal l y oper at ed.   Pr ovi de cont r ol l er  wi t h 
i mpact - r esi st ant ,  mol ded pl ast i c cover  wi t h f ul l y  encl osed,  s i ngl e pol e 
s i ngl e t hr ow,  snap- act i ng swi t ch.   Pr ovi de sensi ng el ement  of  moi st ur e 
sensi t i ve nyl on r i bbon t o ensur e r el i abl e oper at i on i n t emper at ur e r anges 
f r om 50 degr ees Fahr enhei t  10 degr ees cel s i us t o 125 degr ees Fahr enhei t  52 
degr ees cel s i us.   Ensur e humi di st at  oper at es f r om 4% t o 6% r el at i ve 
humi di t y di f f er ent i al .   Pr ovi de cont r ol l er  wi t h cont act s r at ed t o t he f ul l  
l oad of  al l  connect ed heat er s.

2. 6   EXTERNAL VOLTAGE SOURCE

Gr oup al l  ext er nal l y power ed wi r i ng t oget her  as much as possi bl e and 
connect  t o a t er mi nal  bl ock mar ked wi t h a l ami nat ed pl ast i c namepl at e 
havi ng5 mi l l i met er  3/ 16 i nch hi gh whi t e l et t er s on a r ed backgr ound as 
f ol l ows:

DANGER -  EXTERNAL VOLTAGE SOURCE

Ext er nal l y power ed wi r i ng must  i ncl ude 120- vol t  uni t  space heat er s.

[ 2. 7   UNI NTERRUPTI BLE POWER SUPPLY

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When a Faci l i t y  UPS i s avai l abl e del et e t hi s 
par agr aph and use t he Faci l i t y  UPS.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de an Uni nt er r upt i bl e Power  Suppl y ( UPS)  syst em si zed f or  a mi ni mum 
of  15 mi nut es of  bat t er y backup f or  t he cont r ol  power  l oads.   The UPS must  
be capabl e of  oper at i ng i n an ambi ent  t emper at ur e of  0 t o [ 40] [ 60]  degr ees 
C ( 32 t o [ 104] [ 140]  degr ees F)  and a r el at i ve humi di t y of  5 t o 95 
per cent .   Mount  t he UPS i n a spar e compar t ment  or  cubi c l e.

] 2. 8   SOURCE QUALI TY CONTROL

2. 8. 1   Equi pment  Test  Schedul e

The Gover nment  r eser ves t he r i ght  t o wi t ness t est s.   Pr ovi de equi pment  
t est  schedul es f or  t est s t o be per f or med at  t he manuf act ur er ' s t est  
f aci l i t y .   Submi t  r equi r ed t est  schedul e and l ocat i on,  and not i f y t he 
Cont r act i ng Of f i cer  30 cal endar  days bef or e schedul ed t est  dat e.   Not i f y 
Cont r act i ng Of f i cer  15 cal endar  days i n advance of  changes t o schedul ed 
dat e.   Pr ovi de document at i on on successf ul  compl et i on of  f act or y t est s f or  
t he equi pment  pr i or  t o f i nal  act i vat i on at  KSC.

Pr ovi de t he f ol l owi ng as par t  of  t est  equi pment  cal i br at i on:

a.   Pr ovi de a cal i br at i on pr ogr am whi ch assur es t hat  al l  appl i cabl e t est  
i nst r ument s ar e mai nt ai ned wi t hi n r at ed accur acy.

b.   Accur acy:   Tr aceabl e t o t he Nat i onal  I nst i t ut e of  St andar ds and 
Technol ogy.

c.   I nst r ument  cal i br at i on f r equency schedul e:   l ess t han or  equal  t o 12 
mont hs f or  bot h t est  f l oor  i nst r ument s and l eased speci al t y equi pment .

d.   Dat ed cal i br at i on l abel s:   v i s i bl e on al l  t est  equi pment .

e.   Cal i br at i ng st andar d:   hi gher  accur acy t han t hat  of  t he i nst r ument  
t est ed.

f .   Keep up- t o- dat e r ecor ds t hat  i ndi cat e dat es and t est  r esul t s of  
i nst r ument s cal i br at ed or  t est ed.   For  i nst r ument s cal i br at ed by t he 
manuf act ur er  on a r out i ne basi s,  i n l i eu of  t hi r d par t y cal i br at i on,  
i ncl ude t he f ol l owi ng:

( 1)  Mai nt ai n up- t o- dat e i nst r ument  cal i br at i on i nst r uct i ons and 
pr ocedur es f or  each t est  i nst r ument .

( 2)  I dent i f y t he t hi r d par t y/ l abor at or y cal i br at ed i nst r ument  t o 
ver i f y t hat  cal i br at i ng st andar d i s met .

2. 8. 2   Swi t chgear  Desi gn Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Use t he f i r st  br acket ed opt i on f or  st andar d 
swi t chgear .  Use t he second br acket ed opt i on f or  
ar c- r esi st ant  swi t chgear .

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

I EEE C37. 20. 1 and UL 1558.

2. 8. 2. 1   Desi gn Test s

Fur ni sh document at i on showi ng t he r esul t s of  desi gn t est s on a pr oduct  of  
t he same ser i es and r at i ng as t hat  pr ovi ded by t hi s speci f i cat i on.
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a.   Shor t - c i r cui t  cur r ent  wi t hst and t est .

b.   Shor t - t i me cur r ent  wi t hst and t est .

c.   Di el ect r i c t est .

d.   Rat ed cont i nuous cur r ent  t est .

e.   Mechani cal  endur ance t est .

f .   Fl ame- r esi st ance t est s.

2. 8. 3   Swi t chgear  Pr oduct i on Test s

I EEE C37. 20. 1 and UL 1558.   Fur ni sh r epor t s whi ch i ncl ude r esul t s of  
pr oduct i on t est s per f or med on t he act ual  equi pment  f or  t hi s pr oj ect .   
These t est s i ncl ude:

a.   60- her t z di el ect r i c t est s.

b.   Mechani cal  oper at i on t est s.

c.   El ect r i cal  oper at i on and cont r ol  wi r i ng t est s.

d.   Gr ound f aul t  sensi ng equi pment  t est .

e.   I mpul se wi t hst and t est .

f .   Gr oundi ng of  i nst r ument  t r ansf or mer  case t est

2. 8. 4   Swi t chgear  Pai nt  Qual i f i cat i on Test

Submi t  r epor t s showi ng t hat  t he pai nt  qual i f i cat i on t est  has been 
per f or med accor di ng t o I EEE C37. 20. 2 or  I EEE C57. 12. 28 as appl i cabl e,  t o 
ensur e t he adequacy of  f i ni shes t o i nhi bi t  t he bui l dup of  r ust  on f er r ous 
met al  mat er i al s used f or  encl osur es.

2. 8. 5   I nt egr al  Assembl y Test

Test  swi t chgear  as an i nt egr al  assembl y at  t he swi t chgear  manuf act ur er ' s 
t est  f aci l i t y .   Test  must  i ncl ude ver i f i cat i on of  connect i ons bet ween 
swi t chgear  sect i ons/ cubi c l es,  i ncl udi ng but  not  l i mi t ed t o,  mai n bus,  
gr ound bus,  cont r ol  power ,  and cont r ol  wi r i ng.   Ensur e t hi s t est  conf or ms 
t o I EEE C37. 20. 2.   Once accept ance of  t est  r esul t s i s r ecei ved,  shi p 
swi t chgear .

2. 8. 6   Aut o- Tr ansf er  Sequence Fact or y Test  Resul t s

Submi t  r epor t  cer t i f y i ng successf ul  execut i on of  t he swi t chgear  
aut o- t r ansf er  sequence at  t he f act or y.   The Gover nment  r eser ves t he r i ght  
t o wi t ness t est i ng.

2. 8. 7   Moni t or i ng and Cont r ol  Syst em Cer t i f i cat i on Test

Per f or m Cer t i f i cat i on Test i ng showi ng Swi t chgear  Moni t or i ng and Cont r ol  
Syst em successf ul l y communi cat es wi t h exi st i ng Ci t ect  Sof t war e pr i or  t o 
t he appr oval  of  t he swi t chgear .   Compl i ance Cer t i f i cat i on Test i ng must  
i ncl ude a Gover nment  wi t ness qual i f i cat i on demonst r at i on of  at  l east ,  but  
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not  l i mi t ed t o t he f ol l owi ng equi pment  i f  t he pr oposed har dwar e has not  
been pr evi ousl y appr oved:

 
a.   Ci r cui t  br eaker s 

b.   Tr i p uni t s 

c.   PLC 

d.   Met er s 

I ncl ude i n t est i ng ver i f i cat i on of  t he Ci t ect  Scr eens usi ng a PC and t he 
cur r ent  Ci t ect  sof t war e.  

Submi t  cer t i f i cat e of  compl i ance showi ng compl et i on of  cer t i f i cat i on 
t est i ng.  

PART 3   EXECUTI ON

3. 1   CERTI FI CATI ON TESTI NG

Per f or m Cer t i f i cat i on Test i ng showi ng Swi t chgear  Moni t or i ng and 
Communi cat i on Syst em successf ul l y communi cat es wi t h exi st i ng Ci t ect  
Sof t war e pr i or  t o t he appr oval  of  t he swi t chgear .   Compl i ance 
Cer t i f i cat i on Test i ng must  i ncl ude a gover nment  wi t ness qual i f i cat i on 
demonst r at i on of  at  l east ,  but  not  l i mi t ed t o t he f ol l owi ng equi pment  i f  
t he pr oposed har dwar e has not  been pr evi ousl y appr oved ( cur r ent  appr oved 
har dwar e i s f r om Squar e D) :

Ci r cui t  br eaker s

Tr i p uni t s

PLC

Met er s

I ncl ude i n t est i ng ver i f i cat i on of  t he Ci t ect  Scr eens usi ng a PC and t he 
cur r ent  Ci t ect  sof t war e.

3. 2   I NSTALLATI ON

I nst al l at i on must  conf or m t o I EEE C2 and NFPA 70.

El ect r i cal l y and mechani cal l y connect  t he compl et e assembl y at  t he s i t e 
f r om coor di nat ed subassembl i es shi pped i n compl et e sect i ons f r om t he 
manuf act ur er .   Car ef ul l y al i gn,  l evel ,  and secur e compl et e i nst al l at i on i n 
conf or mance wi t h t he manuf act ur er ' s r ecommendat i ons.

Car ef ul l y j oi n separ at ed swi t chgear  assembl i es t o pr esent  a neat  
appear ance,  wi t h mai n and gr ound bus j oi nt s t i ght ened t o manuf act ur er ' s 
r ecommended t or que val ues.   Handl e assembl i es wi t h appr opr i at e l i f t i ng 
devi ces.

Submi t  I nst al l at i on Dr awi ngs f or  t he swi t chgear  assembl i es.   I ncl ude i n 
dr awi ngs compl et e det ai l s of  equi pment  l ayout  and desi gn.
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3. 3   FI ELD TESTI NG

The swi t chgear  manuf act ur er  must  pr ovi de t he t est  equi pment ,  l abor  and 
t echni cal  exper t i se f or  t est i ng and checkout  of  t he swi t chgear  assembl y as 
a connect ed syst em af t er  i t  i s  i nst al l ed.   Pr ovi de manuf act ur er ' s wr i t t en 
t est  r esul t s f or  al l  t est s per f or med.   Submi t  t est  r epor t s i ncl udi ng 
Test i ng Cer t i f i cat e of  Compl i ance t o t he Cont r act i ng Of f i cer  pr i or  t o 
ener gi z i ng equi pment .   Repl ace any mat er i al ,  equi pment  or  devi ces f ound t o 
be def ect i ve at  no cost  t o t he Gover nment .

Compl y wi t h NETA ATS and NETA MTS f or  el ect r i cal  accept ance t est s of  
t r ansf or mer s,  swi t chgear ,  br eaker s,  r el ayi ng,  met er i ng and al l  r el at ed 
mat er i al ,  i ncl udi ng secondar y cur r ent  i nj ect i on t est s and manuf act ur er s 
r ecommendat i ons.   Submi t  a t est i ng pr ocedur e 30 cal endar  days pr i or  t o 
f i el d t est i ng.   I ncl ude i n t est i ng pr ocedur e compl et e f unct i onal  t est i ng 
of  t he ent i r e syst em whi ch eval uat es t he f unct i onal i t y and per f or mance of  
al l  cont r ol  and aut omat i c sequenci ng and oper at i on of  t he swi t chgear .

Addi t i onal  t est i ng t o t hose descr i bed i n NETA ATS and NETA MTS ar e as 
f ol l ows:

[ a.   Demonst r at e swi t chgear  aut omat i c t r ansf er  scheme,  t i mi ng f unct i ons 
and i nt er l ocks f or  mai ns and t i e br eaker  oper at e as speci f i ed. ]

b.   Remove al l  cont r ol s [ and UPS power ]  f r om PLC/ PC and ver i f y when power  
i s r est or ed,  pr ogr ammi ng aut omat i cal l y r ecover s wi t h no anomal i es.   
Thi s t est  must  ensur e f ul l y  f unct i onal  pr ogr ammi ng i s r est or ed and 
r eady t o oper at e on r est or at i on of  power  t o PLC/ PC.   Per f or m t hi s t est  
t hr ee separ at e t i mes.

[ c.   Demonst r at e cont r ol  vol t age aut omat i c t r ansf er  r el ay and component s 
unt i l  on pr oper l y. ]

d.   Funct i onal l y ver i f y SMCS syst em t hr ough t he Et her net  connect i on f ul l y 
oper at i onal  and al l  I / O f unct i ons ar e as speci f i ed.

[ e.   Demonst r at e swi t chgear  l ocal / r emot e swi t ch,  i f  i nst al l ed,  oper at es as 
speci f i ed. ]

Fi nal  accept ance i s dependent  upon t he sat i sf act or y per f or mance of  t he 
equi pment  under  t est .   Pr ovi de f i nal  t est  dat a t o t he Cont r act i ng Of f i cer .

3. 4   RELAY SETTI NGS AND TESTS

Pr oper l y coor di nat e al l  c i r cui t - i nt er r upt i ng devi ces bef or e t he swi t chgear  
assembl i es ar e ener gi zed.   Thor oughl y i nspect  and adj ust  pr ot ect i ve r el ays 
at  t he s i t e i n t he pr esence of  and at  t he di scr et i on of  t he Cont r act i ng 
Of f i cer .

3. 5   FI ELD TESTI NG FOR COMMUNI CATI ONS

3. 5. 1   Fi el d Qual i t y Cont r ol

Fur ni sh t he ser vi ces of  a manuf act ur er ' s r epr esent at i ve t o assi st  i n 
st ar t i ng- up and pr ogr ammi ng t he syst em.   The manuf act ur er ' s r epr esent at i ve 
must  be f act or y- t r ai ned and have a t hor ough knowl edge of  t he sof t war e,  
har dwar e,  and syst em pr ogr ammi ng.   The manuf act ur er ' s r epr esent at i ve must  
pr ovi de t he f ol l owi ng ser vi ces:
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a.   Per f or m f ul l  f unct i onal i t y t est s on t he communi cat i ons net wor k f r om 
al l  I EDs t o t he Et her net  gat eway.

b.   Set t i ng al l  t he addr esses of  al l  devi ces i n t he equi pment .

c.   Ver i f y i ng and t r oubl eshoot i ng t he i nt egr i t y of  t he dat a l i ne.

d.   Assi st i ng t he gover nment  i n cor r ect i ng any dat a l i ne pr obl ems.

e.   Conf i gur e t he SMCS sof t war e t o mat ch t he f i el d devi ces.

3. 5. 2   Fi el d Test i ng

Ver i f y compl et e syst em oper at i on i ncl udi ng al l  har dwar e,  sof t war e and 
communi cat i on devi ces.   Ver i f y net wor ki ng per f or mance wi t h al l  i nt er f aci ng 
syst ems by ot her  manuf act ur er s.

3. 5. 3   Manuf act ur er s Cer t i f i cat i on

A qual i f i ed f act or y- t r ai ned manuf act ur er ' s r epr esent at i ve must  cer t i f y i n 
wr i t i ng t hat  t he equi pment  has been i nst al l ed,  adj ust ed and t est ed i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

3. 5. 4   Tr ai ni ng

Fur ni sh t he ser vi ces of  manuf act ur er  r epr esent at i ves t o t r ai n t he owner ' s 
per sonnel  i n oper at i on and pr ogr ammi ng of  t he syst em.   The manuf act ur er  
r epr esent at i ves must  be f act or y- t r ai ned and must  have a t hor ough knowl edge 
of  t he swi t chgear ,  PLC and t ouch- scr een sof t war e,  har dwar e and syst em 
pr ogr ammi ng.   I ncl ude i n t he t r ai ni ng sessi on on t he PLC and al l  cont r ol s:

a.   Swi t chgear  on- si t e t r ai ni ng

( 1)   Ful l  oper at i on demonst r at i ons of  al l  f unct i ons.

( 2)   Br eaker  el ect r i cal  and mechani cal  oper at i ons.

( 3)   Expl anat i ons and i nst r uct i ons f or  al l  pr ot ect i ve devi ces.

b.   Cl assr oom on- si t e t r ai ni ng f or  pr ogr ammi ng t he t ouch scr een.

3. 5. 5   Af t er  St ar t - up Suppor t

The manuf act ur er  must  pr ovi de a 24- hour  800 t el ephone number  manned wi t h 
Engi neer s/ Techni c i ans exper t  i n SMCS devi ces,  sof t war e and communi cat i on 
syst em t r oubl eshoot i ng or  capabl e of  pr ovi di ng t echni cal  i nf or mat i on.   
Pr ovi de t hi s suppor t  at  no cost  t o t he Gover nment  f or  a per i od of  f i ve 
year s.

3. 6   ENERGI ZI NG SWI TCHGEAR ASSEMBLI ES

Do not  ener gi ze swi t chgear  assembl y unt i l  i t  i s  compl et el y i nst al l ed,  
t est ed,  appr oved by t he Cont r act i ng Of f i cer ,  and r eady f or  oper at i on.   
Si t e t est i ng must  be conduct ed and appr oved by t he Cont r act i ng Of f i cer .

Usi ng ammet er ,  vol t met er ,  and wat t met er  or  phase- angl e met er ,  t he val ues 
and pol ar i t i es of  vol t age and cur r ent ,  measur e and compar e wi t h t hose 
expect ed i n t he var i ous r el ay c i r cui t s.   I nspect  and not e al l  cont act  
posi t i ons of  di r ect i onal  el ement s and t he vol t age r el ays.
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Af t er  i nspect i on and sat i sf act or y t est s have been compl et ed on al l  act i ve 
r el ay c i r cui t s under  a no- l oad condi t i on,  per f or m an oper at i onal  t est  wi t h 
di ver t ed l oad cur r ent s or  s i mul at ed gr ound f aul t s on each r el ay.

Pr epar e a compr ehensi ve r epor t  wi t h r ecor ds of  connect i ons,  el ect r i cal  
const ant s,  set t i ngs,  t est  val ues,  oper at i ng per f or mance,  and f ai l ur es or  
weaknesses f ound on t est .

Test s and pr ocedur es f or  t est i ng must  be i n accor dance wi t h par agr aph,  
ent i t l ed " Fi el d Test i ng, "  i n t hi s sect i on and t he manuf act ur er ' s 
r ecommendat i ons.   Upon compl et i on of  al l  t est i ng and appr oval  of  t he 
Cont r act i ng Of f i cer ,  t he swi t chgear  must  be ener gi zed,  as appr oved by t he 
Cont r act i ng Of f i cer .

        - -  End of  Sect i on - -
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