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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  st at i c UPS t o pr ovi de cont i nuous ac 
power  t o cr i t i cal  l oads and/ or  t o i mpr ove t he 
qual i t y  of  ac power  t o cr i t i cal  l oads.

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

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

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

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

PART 1   GENERAL

1. 1   REFERENCES

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

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

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

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM B173 ( 2017)  St andar d Speci f i cat i on f or  
Rope- Lay- St r anded Copper  Conduct or s Havi ng 
Concent r i c- St r anded Member s,  f or  
El ect r i cal  Conduct or s

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

I EEE 450 ( 2010)  Recommended Pr act i ce f or  
Mai nt enance,  Test i ng,  and Repl acement  of  
Vent ed Lead- Aci d Bat t er i es f or  St at i onar y 
Applications

I EEE 485 ( 2010)  Recommended Pr act i ce f or  Si z i ng 
Lead- Aci d Bat t er i es f or  St at i onar y 
Applications

I EEE C57. 110 ( 2008)  Recommended Pr act i ce f or  
Est abl i shi ng Li qui d- Fi l l ed and Dr y- Type 
Power  and Di st r i but i on Tr ansf or mer  
Capabi l i t y  When Suppl y i ng Nonsi nusoi dal  
Load Cur r ent s

I EEE C62. 41. 1 ( 2002;  R 2008)  Gui de on t he Sur ges 
Envi r onment  i n Low- Vol t age ( 1000 V and 
Less)  AC Power  Ci r cui t s

I EEE C62. 41. 2 ( 2002)  Recommended Pr act i ce on 
Char act er i zat i on of  Sur ges i n Low- Vol t age 
( 1000 V and Less)  AC Power  Ci r cui t s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA PE 1 ( 2012;  R 2017)  Uni nt er r upt i bl e Power  
Syst ems ( UPS)  Speci f i cat i on and 
Per f or mance Ver i f i cat i on

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

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

UFC 3- 310- 04 ( 2013;  wi t h Change 1)  Sei smi c Desi gn of  
Buildings

1. 2   SUBMITTALS

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

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

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

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

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

SD- 02 Shop Dr awi ngs
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UPS Syst em
Installation

SD- 03 Pr oduct  Dat a

Per f or mance Requi r ement s
Spar e Par t s
Fi el d Tr ai ni ng;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Fact or y Test i ng
Fi el d Super vi s i on,  St ar t up and Test i ng

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

Oper at i ng and Mai nt enance Manual s;  G[ ,  [ _____] ]

1. 3   QUALI TY ASSURANCE

**************************************************************************
NOTE:   Rel i abi l i t y  and mai nt ai nabi l i t y  ar e r el at i ve 
t er ms,  and t he at t ai nabl e l evel  wi l l ,  t her ef or e,  
depend upon t he t ype,  s i ze,  conf i gur at i on,  and 
degr ee of  r edundancy of  t he UPS.   Syst em 
avai l abi l i t y  i s  a f unct i on of  r el i abi l i t y  and 
mai nt ai nabi l i t y  and i s def i ned as t he l ong- t er m 
aver age f r act i on of  t i me t hat  a syst em i s 
sat i sf act or i l y  i n ser vi ce.   Syst em avai l abi l i t y  
shoul d be as hi gh as economi cal l y  f easi bl e and may 
be cal cul at ed as f ol l ows:

A = MTBF/ ( MTBF + MTTR)

Where

A = Avai l abi l i t y

MTBF = Mean Ti me Bet ween Fai l ur es

MTTR = Mean Ti me To Repai r

Nonr edundant  syst ems can have a pr edi ct ed MTBF of  
20, 000 hour s and an act ual  MTBF of  40, 000 hour s.   On 
t he ot her  hand,  l ar ger  r edundant  syst ems or  
nonr edundant  syst ems wi t h avai l abl e ut i l i t y  power  
t hr ough a bypass ar r angement  can have an act ual  MTBF 
of  200, 000 hour s.   A mul t i - modul e syst em wi t h 
ut i l i t y  power  bypass ar r angement  wi l l  have a hi gher  
MTBF t han a s i ngl e modul e syst em wi t h t he same 
rating.

The desi gner  shoul d gi ve ser i ous t hought  and 
consi der at i on t o t he quest i on of  speci f y i ng MTBF and 
MTTR.   For  addi t i onal  i nf or mat i on on t he subj ect  
r ef er  t o t he f ol l owi ng:

a.   I EEE St d 446,  Emer gency and St andby Power  
Syst ems f or  I ndust r i al  and Commer ci al  Appl i cat i ons.
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b.   I EEE St d 493,  Desi gn of  Rel i abl e I ndust r i al  and 
Commer ci al  Power  Syst ems.

c.   MI L- STD 471,  Mai nt ai nabi l i t y  Ver i f i cat i on/  
Demonstration/Evaluation.

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

1. 3. 1   Reliability

UPS shal l  have a mi ni mum accept abl e syst em Mean Ti me Bet ween Fai l ur es 
( MTBF)  of  [ _____]  hour s.   A f ai l ur e i s def i ned as any i nt er r upt i on t o or  
degr adat i on of  t he UPS out put .   Aut omat i c swi t chi ng t o bypass due t o a 
pr obl em wi t h t he UPS syst em does not  const i t ut e a f ai l ur e,  pr ovi ded t hat  
t he cr i t i cal  l oad i s not  di st ur bed.

1. 3. 2   Maintainability

UPS shal l  have a maxi mum accept abl e syst em Mean Ti me To Repai r  ( MTTR)  of  
[ 30]  [ _____]  mi nut es.   Repai r  t i me i s def i ned as t he c l ock t i me f r om t he 
ar r i val  of  t he ser vi ce t echni c i an t o t he t i me when t he UPS i s r est or ed t o 
ser vi ce ei t her  by r epai r  or  subst i t ut i on of  t he f ai l ed component .

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Equi pment  pl aced i n st or age shal l  be pr ot ect ed f r om humi di t y and 
t emper at ur e var i at i ons,  di r t ,  dust ,  or  ot her  cont ami nant s.

1. 5   PROJECT/ SI TE CONDI TI ONS

1. 5. 1   Envi r onment al  Requi r ement s

**************************************************************************
NOTE:   Desi gner  must  show appr oxi mat e el evat i on 
above sea l evel  f or  pr oj ect  l ocat i on i f  i t  exceeds 
1, 200 met er s 4, 000 f eet .   UPS syst em must  be der at ed 
i f  50 degr ees C 122 degr ees F oper at i ng t emper at ur e 
i s r equi r ed.

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

The UPS and bat t er y syst em shal l  be capabl e of  wi t hst andi ng any combi nat i on 
of  t he f ol l owi ng ext er nal  envi r onment al  condi t i ons wi t hout  mechani cal  or  
el ect r i cal  damage or  degr adat i on of  oper at i ng char act er i st i cs.

1. 5. 1. 1   Oper at i ng Al t i t ude

Sea l evel  t o 1, 200 m 4, 000 f eet .   ( Syst ems appl i ed at  hi gher  al t i t udes 
shal l  be der at ed i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons) .

1. 5. 1. 2   Non- Oper at i ng Al t i t ude

Sea l evel  t o 12, 000 m 40, 000 f t .

1. 5. 1. 3   Oper at i ng Ambi ent  Temper at ur e Range

0 t o [ 40]  [ 50]  degr ees C 32 t o [ 104]  [ 122]  degr ees F.
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1. 5. 1. 4   Non- Oper at i ng and St or age Ambi ent  Temper at ur e Range

Mi nus 20 t o pl us 60 degr ees C Mi nus 4 t o pl us 140 degr ees F.

1. 5. 1. 5   Oper at i ng Rel at i ve Humi di t y

0 t o 95 per cent ,  wi t hout  condensat i on.

1. 5. 2   Sound Pr essur e Level s

**************************************************************************
NOTE:   UPS modul es r at ed up t o 125 kVA shoul d have a 
dB r at i ng of  65 dB or  l ower .   UPS modul es r at ed 
above 125 kVA shoul d have a dB r at i ng of  75 dB or  
lower.

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

Sound pr essur e l evel s pr oduced by t he UPS,  when oper at i ng under  f ul l  r at ed 
l oad,  at  a di st ance of  [ 1. 5 m 5 f eet ]  [ _____]  i n any di r ect i on f r om t he 
per i met er  of  t he uni t ,  shal l  not  exceed [ 75]  [ _____]  dB as measur ed on t he 
A scal e of  a st andar d sound l evel  met er  at  s l ow r esponse.

1. 6   EXTRA MATERI ALS

Pr ovi de one set  of  speci al  t ool s,  cal i br at i on devi ces,  and i nst r ument s 
r equi r ed f or  oper at i on,  cal i br at i on,  and mai nt enance of  t he equi pment .   
Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  not  l at er  t han t he dat e of  benef i c i al  occupancy,  i ncl udi ng a 
compl et e l i s t  of  par t s and suppl i es wi t h cur r ent  uni t  pr i ces and sour ce of  
suppl y and an i t emi zed pr i ce br eakdown of  spar e par t s r ecommended f or  
st ocki ng.   The r ecommended spar e par t s sel ect ed shal l  be t hose whi ch,  i n 
t he manuf act ur er ' s j udgment ,  wi l l  be i nvol ved i n t he maj or i t y of  
mai nt enance di f f i cul t i es encount er ed.

PART 2   PRODUCTS

2. 1   SYSTEM REQUI REMENTS

**************************************************************************
NOTE:   Del et e syst em cabi net  when speci f y i ng a 
s i ngl e modul e UPS syst em.

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

Pr ovi de a UPS syst em consi st i ng of  UPS modul e,  bat t er y syst em,  bat t er y 
pr ot ect i ve devi ce,  syst em cabi net ,  st at i c bypass t r ansf er  swi t ch,  cont r ol s 
and moni t or i ng.   Connect  i nput  ac power  t o t he nor mal  sour ce ac i nput  of  
t he UPS modul e.   The bat t er y shal l  be connect ed t o t he dc i nput  of  t he UPS 
modul e t hr ough t he bat t er y pr ot ect i ve devi ce.   The ac out put  of  t he UPS 
syst em shal l  be connect ed t o t he cr i t i cal  l oads.   Act i ve el ect r oni c devi ces 
shal l  be sol i d st at e.   Semi conduct or  devi ces shal l  be seal ed.   Rel ays shal l  
be dust - t i ght .

2. 1. 1   UPS Modul e and Bat t er y Syst em

UPS modul e shal l  cont ai n r equi r ed i nput  i sol at i on t r ansf or mer ,  
r ect i f i er / char ger  uni t ,  i nver t er  uni t  and cont r ol s ,  bat t er y pr ot ect i ve 
devi ce,  and any ot her  speci f i ed equi pment / devi ces.   Bat t er y syst em shal l  
cont ai n t he bat t er y cel l s ,  r acks,  bat t er y di sconnect ,  bat t er y moni t or  and 
cabi net ,  i f  r equi r ed.
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2. 1. 2   UPS Syst em Devi ces

The UPS syst em shal l  i ncl ude t he syst em cabi net ,  s t at i c bypass t r ansf er  
swi t ch,  syst em pr ot ect i ve devi ces,  moni t or i ng and cont r ol s,  means of  
i sol at i ng t he syst em f r om t he cr i t i cal  l oad,  and r emot e moni t or i ng 
interfaces.

2. 1. 3   Desi gn Requi r ement s

2. 1. 3. 1   Semi conduct or  Fusi ng

Power  semi conduct or s shal l  be f used t o pr event  cascaded or  sequent i al  
semi conduct or  f ai l ur es.   I ndi cat or  l amp denot i ng bl own f use condi t i ons 
shal l  be r eadi l y  obser vabl e by t he oper at or  wi t hout  r emovi ng panel s or  
openi ng cabi net  door s.

2. 1. 3. 2   Interchangeability

The subassembl i es i n one UPS modul e shal l  be i nt er changeabl e wi t h t he 
cor r espondi ng modul es wi t hi n t he same UPS,  and f r om one UPS syst em t o 
anot her  of  i dent i cal  syst ems.

2. 1. 3. 3   Cont r ol  Power

Cont r ol  power  shal l  be der i ved f r om t wo sour ces,  i nput  and out put ,  wi t h 
aut omat i c sel ect i ve cont r ol .   The cont r ol  power  c i r cui t  shal l  have sui t abl e 
pr ot ect i on,  appr opr i at el y mar ked and l ocat ed i n t he i mmedi at e v i c i ni t y of  
t he i nput  pr ot ect i ve devi ce.

2. 1. 3. 4   EMI / RFI  Pr ot ect i on

The component s and t he syst em shal l  be desi gned t o mi ni mi ze t he emi ssi on of  
el ect r omagnet i c waves t hat  may cause i nt er f er ence wi t h ot her  equi pment .

2. 1. 3. 5   Wiring

Wi r i ng pr act i ces,  mat er i al s,  and codi ng shal l  be i n accor dance wi t h t he 
r equi r ement s of  NFPA 70 and ot her  appl i cabl e st andar ds.   Wi r e r uns shal l  be 
pr ot ect ed i n a manner  whi ch separ at es power  and cont r ol  wi r i ng.   Cont r ol  
wi r i ng shal l  be mi ni mum No.  16 AWG ext r a- f l exi bl e st r anded copper .   
Logi c- c i r cui t  wi r i ng may be smal l er .   Ri bbon cabl es shal l  be mi ni mum No.  22 
AWG.   Cont r ol  wi r i ng shal l  have per manent l y at t ached wi r e number s.

2. 1. 3. 6   Terminations

Ter mi nal s shal l  be suppl i ed f or  maki ng power  and cont r ol  connect i ons.   
Ter mi nal  bl ocks shal l  be pr ovi ded f or  f i el d wi r i ng t er mi nal s.   Ter mi nal  
bl ocks shal l  be heavy- dut y,  st r ap- scr ew t ype.   Ter mi nal  bl ocks f or  f i el d 
wi r i ng shal l  be l ocat ed i n one pl ace i n each modul e and i n t he syst em 
cabi net .   Cont r ol  wi r i ng shal l  be ext ended t o t he t er mi nal  bl ock l ocat i on.  
No mor e t han t wo wi r es shal l  l and on any t er mi nal  poi nt .   Wher e cont r ol  
wi r i ng i s at t ached t o t he same poi nt  as power  wi r i ng,  a separ at e t er mi nal  
shal l  be pr ovi ded.   I f  bus duct  i s  used,  bus st ubs shal l  be pr ovi ded wher e 
bus duct  ent er s cabi net s.

2. 1. 3. 7   I nt er nal  Assembl y

The subassembl i es shal l  be mount ed i n pul l - out  and/ or  swi ng- out  t r ays wher e 
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f easi bl e.   Cabl e connect i ons t o t he t r ays shal l  be suf f i c i ent l y l ong t o 
al l ow easy access t o al l  component s.   Wher e not  f easi bl e t o mount  
subassembl i es i n pul l - out  or  swi ng- out  t r ays,  t hey shal l  be f i r ml y mount ed 
i nsi de t he encl osur e.   Test  poi nt s or  l ogi c i ndi cat or s shal l  be l abel ed and 
l ocat ed on t he f r ont  edge of  t he cont r ol  l ogi c car ds,  i f  used.

2. 1. 3. 8   Cabi net  St r uct ur e

UPS syst em shal l  be i nst al l ed i n cabi net s of  heavy- dut y st r uct ur e meet i ng 
the NEMA PE 1 st andar ds f or  f l oor  mount i ng.   UPS modul e cabi net  shal l  be 
st r uct ur al l y  adequat e f or  f or k l i f t  handl i ng or  l i f t i ng.   Removabl e l i f t i ng 
eyes shal l  be pr ovi ded on t op of  each cabi net .   UPS modul e cabi net  shal l  
have hi nged and l ockabl e door s on t he f r ont  onl y,  wi t h assembl i es and 
component s accessi bl e f r om t he f r ont .   Door s shal l  be key l ockabl e.   
Oper at i ng cont r ol s shal l  be l ocat ed out s i de t he l ocked door s.   I nput ,  
out put ,  and bat t er y cabl es shal l  be i nst al l ed t hr ough t he t op or  bot t om of  
t he cabi net .

2. 1. 3. 9   Cabi net  Fi ni sh

Equi pment  cabi net  shal l  be c l eaned,  pr i med and pai nt ed i n t he 
manuf act ur er ' s st andar d col or s,  i n accor dance wi t h accept ed i ndust r y 
standards.

2. 1. 3. 10   Mi mi c Bus

I f  pai nt ed,  mi mi c bus and ot her  f r ont - panel  mar ki ngs ( such as t hose showi ng 
c i r cui t  br eaker s or  swi t ches and f uses)  shal l  be pai nt ed wi t h dur abl e 
acr yl i c- based pai nt .

2. 1. 3. 11   Li ve Par t s ( 300 Vol t s and Above)

Li ve par t s ( 300 vol t s and above)  t hat  ar e exposed when f r ont  access door s 
ar e open shal l  be adequat el y pr ot ect ed or  cover ed t o mi ni mi ze t he chance of  
acci dent al  cont act .

2. 1. 3. 12   Dr awout  Assembl i es

Dr awout  assembl i es wei ghi ng 23 kg 50 l bs or  mor e shal l  be pr ovi ded wi t h a 
means of  l i f t i ng,  ei t her  an over head devi ce or  a hoi st i ng devi ce.

2. 1. 3. 13   Safety

UPS shal l  be equi pped wi t h i nst r uct i on pl at es i ncl udi ng war ni ngs and 
caut i ons,  sui t abl y l ocat ed,  descr i bi ng any speci al  or  i mpor t ant  pr ocedur es 
t o be f ol l owed i n oper at i ng and ser vi c i ng t he equi pment .

2. 1. 4   Per f or mance Requi r ement s

**************************************************************************
NOTE:   UPS SYSTEM PERFORMANCE DATA SHEET suppl i ed at  
t he end of  t hi s sect i on i s avai l abl e as a MS Wor d 
f i l e f or  t hi s sect i on onl i ne at :
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

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

Submi t  per t i nent  per f or mance dat a f or  t he UPS syst em,  usi ng a copy of  t he 
dat a sheet s suppl i ed wi t h t hi s speci f i cat i on [ ( avai l abl e as a MS Wor d f i l e 
f or  t hi s sect i on onl i ne at :
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http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf ) ] .   Dat a sheet s shal l  be 
cer t i f i ed by a r esponsi bl e of f i cer  of  t he UPS manuf act ur er .

2. 1. 4. 1   Nor mal  Oper at i on

The UPS modul e r ect i f i er / char ger  shal l  conver t  t he i ncomi ng ac i nput  power  
t o dc power  f or  t he i nver t er  and f or  f l oat  char gi ng t he bat t er y.   The 
i nver t er  shal l  suppl y ac power  cont i nuousl y.   I nver t er  out put  shal l  be 
synchr oni zed wi t h t he bypass ac power  sour ce,  pr ovi ded t hat  t he bypass ac 
power  sour ce i s wi t hi n t he speci f i ed f r equency r ange.   The UPS syst em shal l  
suppl y ac power  t o t he cr i t i cal  l oads.

2. 1. 4. 2   Loss of  ac I nput  Power

The bat t er y shal l  suppl y dc power  t o t he i nver t er  so t hat  t her e i s no 
i nt er r upt i on of  ac power  t o t he cr i t i cal  l oad whenever  t he ac i nput  power  
sour ce devi at es f r om t he speci f i ed t ol er ances or  f ai l s  compl et el y.   The 
bat t er y shal l  cont i nue t o suppl y power  t o t he i nver t er  f or  t he speci f i ed 
pr ot ect i on t i me.   At  t he same t i me,  an al ar m shal l  sound t o al er t  oper at i ng 
per sonnel ,  al l owi ng st ar t up of  a secondar y power  sour ce or  or der l y shut down 
of  t he cr i t i cal  l oad.

2. 1. 4. 3   Ret ur n of  ac I nput  Power  Sour ce

The r ect i f i er / char ger  shal l  s t ar t  and assume t he dc l oad f r om t he bat t er y 
when t he ac i nput  power  sour ce r et ur ns.   The r ect i f i er / char ger  shal l  t hen 
s i mul t aneousl y suppl y t he i nver t er  wi t h dc power  and r echar ge t he bat t er y.  
Thi s shal l  be an aut omat i c f unct i on and shal l  cause no di st ur bance t o t he 
cr i t i cal  l oad.

2. 1. 4. 4   Fai l ur e of  ac I nput  Power  t o Ret ur n

Shoul d t he ac i nput  power  f ai l  t o r et ur n bef or e t he bat t er y vol t age r eaches 
t he di schar ge l i mi t ,  t he UPS syst em shal l  di sconnect  f r om t he cr i t i cal  l oad 
t o saf eguar d t he bat t er y.

2. 1. 4. 5   Fai l ur e of  a Modul e

**************************************************************************
NOTE:   Del et e f or  par al l el  non- r edundant  
mul t i - modul e UPS syst ems and si ngl e modul e UPS 
systems.

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

I n a r edundant  conf i gur at i on,  f ai l ur e of  one modul e shal l  cause t hat  modul e 
t o be di sconnect ed f r om t he syst em cr i t i cal  l oad bus by i t s  i nt er nal  
pr ot ect i ve devi ces and i t s i ndi v i dual  out put  pr ot ect i ve devi ce.   The 
r emai ni ng modul e shal l  cont i nue t o car r y t he l oad.   Upon r est or at i on of  t he 
f ai l ed modul e,  i t  shal l  be possi bl e t o r econnect  t he f ai l ed modul e t o t he 
cr i t i cal  l oad bus t o r esume r edundant  oper at i on wi t hout  di sr upt i on of  t he 
cr i t i cal  l oad.

2. 1. 4. 6   Tr ansf er  t o Bypass ac Power  Sour ce

**************************************************************************
NOTE:   Edi t  as r equi r ed f or  par al l el  non- r edundant  
mul t i - modul e UPS syst ems or  s i ngl e modul e UPS 
systems.

**************************************************************************
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When t he st at i c bypass swi t ch senses an over l oad,  t wo or  mor e i nver t er  
shut down si gnal s,  or  degr adat i on of  t he i nver t er  out put ,  t he bypass swi t ch 
shal l  aut omat i cal l y  t r ansf er  t he cr i t i cal  l oad f r om t he i nver t er  out put  t o 
t he bypass ac power  sour ce wi t hout  an i nt er r upt i on of  power  onl y i f  t he 
connect ed l oad exceeds t he capaci t y of  t he r emai ni ng on- l i ne modul es.   I f  
t he bypass ac power  sour ce i s out  of  nor mal  t ol er ance l i mi t s,  t he UPS and 
t he cr i t i cal  l oad shal l  shut  down.

2. 1. 4. 7   Ret r ansf er  t o I nver t er

The st at i c bypass swi t ch shal l  be capabl e of  aut omat i cal l y  r et r ansf er r i ng 
t he l oad back t o t he i nver t er  out put  af t er  t he i nver t er  out put  has r et ur ned 
t o nor mal  condi t i ons.   Ret r ansf er  shal l  not  occur  i f  t he t wo sour ces ar e 
not  synchr oni zed.

2. 1. 4. 8   UPS Modul e Ser vi c i ng

**************************************************************************
NOTE:   Del et e f or  par al l el  non- r edundant  mul t i  
modul e UPS syst ems and si ngl e modul e UPS syst ems.

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

UPS modul es shal l  be capabl e of  manual  di sconnect i on f r om t he cr i t i cal  l oad 
bus f or  mai nt enance wi t hout  di st ur bi ng t he cr i t i cal  l oad bus.

2. 1. 4. 9   UPS Syst em Ser vi c i ng

Manual  c l osur e of  t he mai nt enance bypass swi t ch shal l  t r ansf er  t he cr i t i cal  
l oad f r om t he i nver t er  out put  t o t he bypass ac power  sour ce wi t hout  
di st ur bi ng t he cr i t i cal  l oad bus.   UPS modul e shal l  be capabl e of  manual  
r et ur n t o nor mal  oper at i on af t er  compl et i on of  mai nt enance.

2. 1. 4. 10   Bat t er y Ser vi c i ng

The bat t er y pr ot ect i ve devi ce shal l  pr ovi de t he means of  di sconnect i ng t he 
bat t er y f r om t he r ect i f i er / char ger  and i nver t er  f or  mai nt enance.   The UPS 
modul e shal l  cont i nue t o f unct i on and meet  t he per f or mance cr i t er i a 
speci f i ed except  f or  t he bat t er y f unct i on.

2. 2   STANDARD PRODUCTS

a.   Pr ovi de mat er i al s and equi pment  whi ch ar e t he st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s and 
t hat  essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  
at  l east  2 year s pr i or  t o bi d openi ng.   Equi pment  shal l  be suppor t ed by 
a ser vi ce or gani zat i on t hat  i s ,  i n t he opi ni on of  t he Cont r act i ng 
Of f i cer ,  r easonabl y conveni ent  t o t he s i t e.

b.   Par t s and mat er i al s compr i s i ng t he UPS syst em shal l  be new,  of  cur r ent  
manuf act ur e,  of  a hi gh gr ade and f r ee of  def ect s and i mper f ect i ons,  and 
shal l  not  have been i n pr i or  ser v i ce except  as r equi r ed dur i ng agi ng 
and f act or y t est i ng.

2. 3   NAMEPLATES

Each maj or  i t em of  equi pment  shal l  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  model  or  ser i al  number ,  and cat al og number  on a pl at e 
secur ed t o t he i t em of  equi pment .
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2. 4   LOAD PROFI LE

**************************************************************************
NOTE:   Det er mi ne power  f act or  r equi r ement s.   Edi t  
Tabl e as r equi r ed.

The UPS capaci t y  i s  speci f i ed i n kW.   kVA var i es 
wi t h power  f act or .   A t ypi cal  60 kW UPS del i ver s 60 
kW and 75 kVA at  0. 8 power  f act or  ( l aggi ng) ;  60 kW 
and 66. 7 kVA at  0. 9 power  f act or ;  and 60 kW and 60 
kVA at  1. 0 power  f act or .

The UPS may exhi bi t  l oad i nt er f ace pr obl ems wi t h 
cer t ai n t ypes of  ac l oad.   The i t ems whi ch pr esent  
t he gr eat est  pr obl ems ar e mot or s,  t r ansf or mer s,  
el ect r i c  di schar ge l i ght i ng,  and SCR and mag- amp 
power  suppl i es.   Pr obl ems wi t h t hese l oads ar e 
caused by ei t her  l oad nonl i near i t y or  i nr ush 
cur r ent s r equi r ed f or  t hei r  oper at i on.   The 
Cont r act or  wi l l  be bet t er  abl e t o accommodat e 
speci f i c  appl i cat i ons i f  wel l - def i ned l oad dat a i s  
avai l abl e.   Fact or s t o consi der  i ncl ude:

a.   Type of  l oad -  Dat a pr ocessi ng equi pment ,  mai n 
f r ame chi l l ed wat er  pump,  et c.

b.   Si ze of  l oad -  kVA or  kW r at i ng,  hor sepower ,  
vol t age and amper age of  l oad.

c.   Swi t chi ng pat t er n -  Unswi t ched;  cycl ed dai l y;  
cycl ed hour l y;  oper at ed by t her most at ;  bui l di ng 
management  syst em cont r ol .

d.   Tr ansi ent  char act er i st i cs -  Speci f y i nr ush 
cur r ent  magni t ude and dur at i on ( i . e. ,  15 t i mes 
st eady st at e r ms cur r ent  f or  1/ 4 cycl e f or  el ect r i c  
di schar ge l i ght i ng) ;  r ange of  power  f act or  var i at i on 
( i . e. ,  as l ow as 0. 4 l aggi ng f or  el ect r i c  di schar ge 
l i ght i ng) ;  vol t age di p.

e.   St eady- st at e char act er i st i cs -  speci f y r ange of  
power  f act or ,  par t i cul ar l y i f  out s i de t he 0. 8 
l aggi ng t o 1. 0 r ange.   UPS der at i ng i s nor mal l y 
r equi r ed f or  t he unusual  c i r cumst ance of  l oads at  
l eadi ng power  f act or .   Consul t  vendor s i f  i n doubt .  
I n some cases a demand f act or  mi ght  be appl i cabl e t o 
t he l oad.

f .   Speci al  f act or s -  Har moni c char act er i st i cs;  
f act or s t hat  var y wi t h t emper at ur e or  age.   The 
desi gner  may var y t he l oad pr of i l e f or mat .   
Est i mat ed or  appr oxi mat ed l oad dat a may be used i n 
t he absence of  exact  i nf or mat i on but  shoul d be so 
identified.

The desi gner  shoul d car ef ul l y  eval uat e t he UPS 
appl i cat i on t o ant i c i pat e pr obl ems and t o adj ust  t he 
desi gn accor di ngl y.   The pr obl ems associ at ed wi t h 
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UPS/ l oad i nt er act i on can be r educed by:

LARGE TRANSFORMER APPLI CATI ON

a.   Usi ng a t r ansf or mer  speci f i cal l y  desi gned f or  
t he t r ansi ent  speci f i cat i ons of  t he UPS.

b.   Usi ng a UPS wi t h oper at i ng char act er i st i cs t hat  
wi l l  not  cause t he t r ansf or mer  t o sat ur at e.

MOTOR APPLI CATI ON

a.   Usi ng a UPS capabl e of  pr ovi di ng mot or  i nr ush 
wi t hout  cur r ent  l i mi t i ng.

b.   Tr ansf er r i ng t he l oad bus t o an al t er nat e sour ce 
t o st ar t  t he mot or  and r et r ansf er r i ng t o t he UPS 
af t er  t he mot or  has st ar t ed.

c.   Over si z i ng t he UPS so t he mot or  l oad r epr esent s 
a smal l  por t i on of  t he UPS capaci t y.

d.   Usi ng a UPS wi t h a modi f i ed i nver t er  f i l t er  t hat  
i s  compat i bl e wi t h synchr onous mot or s.

OTHER NONLI NEAR LOADS

a.   Usi ng a UPS wi t h a modi f i ed i nver t er  f i l t er .

b.   Over si z i ng t he UPS.

c.   Avoi di ng connect i on of  el ect r i c  di schar ge 
l i ght i ng t o t he UPS.   Ot her  emer gency sour ces shoul d 
be used f or  t hi s  l i ght i ng.

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

The UPS syst em shal l  be compat i bl e wi t h t he l oad char act er i st i cs def i ned i n 
t he LOAD PROFI LE TABLE bel ow and l oad conf i gur at i on shown.   Pr ovi de 
compensat i on f or  UPS/ l oad i nt er act i on pr obl ems r esul t i ng f r om nonl i near  
l oads or  t r ansf or mer  and mot or  i nr ush.

LOAD PROFI LE TABLE

Type of  l oad [_____]

Si ze of  l oad [_____]

Swi t chi ng pat t er n [_____]

Tr ansi ent  char act er i st i cs [_____]

St eady- st at e char act er i st i cs [_____]

Speci al  f act or s [_____]

SECTI ON 26 32 33. 00 10  Page 16



2. 5   UPS SYSTEM RATI NGS

Unl ess st at ed ot her wi se,  t he par amet er s l i s t ed ar e under  f ul l  out put  l oad 
at  [ 0. 8]  [ 0. 9]  power  f act or ,  wi t h bat t er i es f ul l y  char ged and f l oat i ng on 
t he dc bus and wi t h nomi nal  i nput  vol t age.

2. 5. 1   Syst em Capaci t y

**************************************************************************
NOTE:   Syst em capaci t y f or  s i ngl e modul e UPS i s same 
as modul e capaci t y.   For  mul t i - modul e UPS,  sel ect  
r equi r ed r edundancy.   Par al l el  r edundant  UPS ar e 
usual l y N+1 r edundant ,  wher e N i s  t he number  of  
modul es needed t o car r y t he f ul l  l oad.

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

Over al l  [ _____]  kVA,  [ _____]  kW,  [ non]  [ N+1]  [ N+2]  r edundant ,  at  [ 40]  [ 50]  
degr ees C.

2. 5. 2   Modul e Capaci t y

[ _____]  kVA,  [ _____]  kW.

2. 5. 3   Bat t er y Capaci t y

**************************************************************************
NOTE:   Typi cal  bat t er y di schar ge t i mes ar e 5,  10,  
12,  15,  and 30 mi nut es.   I f  no emer gency sour ce i s  
avai l abl e,  l onger  bat t er y di schar ge t i me may be 
required.

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

Di schar ge t i me t o end vol t age:   [ 15]  [ _____]  mi nut es,  at  25 degr ees C 77 
degr ees F.   Bat t er y shal l  be capabl e of  del i ver i ng 125 per cent  of  f ul l  
r at ed UPS l oad at  i ni t i al  st ar t - up.

2. 5. 4   St at i c Swi t ch

**************************************************************************
NOTE:   The i nt er r upt i ng capaci t y r equi r ement s must  
be det er mi ned f or  each pr oj ect  di st r i but i on syst em.

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

[ _____]  amper es,  [ _____]  amper es symmet r i cal  i nt er r upt i ng capaci t y.

2. 5. 5   Syst em Bus Br aci ng

Br aced f or  [ _____]  amper es symmet r i cal  i nt er r upt i ng capaci t y.

2. 5. 6   ac I nput

**************************************************************************
NOTE:   Tot al  har moni c cur r ent  di s t or t i on ( THD)  i s 
usual l y speci f i ed as f ol l ows:   modul es 15- 224 kVA 10 
per cent ;   modul es above 225 kVA 5 per cent .   I f  UPS 
wi l l  be suppl i ed f r om a gener at or ,  t he gener at or  
capaci t y must  be at  l east  t wi ce t he UPS capaci t y i f  
THD exceeds 5 per cent .

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

SECTI ON 26 32 33. 00 10  Page 17



2. 5. 6. 1   Voltage

[ 208]  [ 380]  [ 400]  [ 480]  [ _____]  vol t s l i ne- t o- l i ne.

2. 5. 6. 2   Number  of  Phases

3- phase,  3- wi r e,  pl us gr ound.

2. 5. 6. 3   Vol t age Range

Pl us 10 per cent ,  mi nus 15 per cent ,  wi t hout  af f ect i ng bat t er y f l oat  vol t age 
or  out put  vol t age.

2. 5. 6. 4   Frequency

[ 50]  [ 60]  Hz,  pl us or  mi nus 5 per cent .

2. 5. 6. 5   Power  Wal k- I n

20 per cent  t o 100 per cent  over  15 t o 24 seconds.

2. 5. 6. 6   Tot al  Har moni c Cur r ent  Di st or t i on ( Thd)  Ref l ect ed i nt o t he Pr i mar y 
Line

[ 5]  [ 10]  per cent  maxi mum.

2. 5. 6. 7   Tr ansf or mer  Sub- Cycl e I nr ush

4 t o 8 t i mes f ul l  l oad r at i ng.

2. 5. 7   ac Out put

**************************************************************************
NOTE:   I f  t he out put  vol t age i s 120/ 208 V and t he 
same vol t age i s not  avai l abl e f or  t he st at i c bypass 
and mai nt enance bypass,  a t r ansf or mer  wi l l  be 
r equi r ed i n t he bypass di st r i but i on syst em.   Del et e 
l oad shar i ng and r edundant  modul e f or  s i ngl e modul e 
systems.

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

2. 5. 7. 1   Voltage

[ 208]  [ 380]  [ 400]  [ 480]  [ _____]  vol t s l i ne- t o- l i ne,  [ 120]  [ 220]  [ 277]  
[ _____]  vol t s l i ne- t o- neut r al .

2. 5. 7. 2   Number  of  Phases

3- phase,  4- wi r e,  pl us gr ound.

2. 5. 7. 3   Vol t age Regul at i on

2. 5. 7. 3. 1   Bal anced Load

Pl us or  mi nus 1. 0 per cent .
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2. 5. 7. 3. 2   Load I mbal ance

50 per cent  l oad i mbal ance,  phase- t o- phase;  pl us or  mi nus 2 per cent .

2. 5. 7. 3. 3   Vol t age Modul at i on

No- l oad vol t age modul at i on;  Pl us or  mi nus 1 per cent .

2. 5. 7. 3. 4   Vol t age Dr i f t

Pl us or  mi nus 1 per cent  over  any 30 day i nt er val  ( or  l engt h of  t est )  at  
st at ed ambi ent  condi t i ons.

2. 5. 7. 4   Vol t age Adj ust ment

Pl us or  mi nus 5 per cent  manual l y.

2. 5. 7. 5   Frequency

[ 50]  [ 60]  Hz

2. 5. 7. 6   Fr equency Regul at i on

Pl us or  mi nus 0. 1 per cent .

2. 5. 7. 7   Fr equency Dr i f t

Pl us or  mi nus 0. 1 per cent  over  any 24 hour  i nt er val  ( or  l engt h of  t est )  at  
st at ed ambi ent  condi t i ons when on i nt er nal  osci l l at or .

2. 5. 7. 8   Har moni c Cont ent  ( RMS Vol t age)

3 per cent  s i ngl e har moni c,  maxi mum;  5 per cent  t ot al  maxi mum wi t h l i near  
l oad.   Vol t age THD shal l  be l ess t han 7 per cent  wi t h up t o 50 per cent  
nonl i near  l oad and a cr est  f act or  of  l ess t han 3 t o 1.

2. 5. 7. 9   Load Power  Fact or  Oper at i ng Range

1. 0 t o 0. 8 l aggi ng.

2. 5. 7. 10   Phase Di spl acement

2. 5. 7. 10. 1   Bal anced Load

Pl us or  mi nus 1 degr ee of  bypass i nput .

2. 5. 7. 10. 2   50 Per cent  Load I mbal ance Phase- t o- Phase

Pl us or  mi nus 3 degr ees of  bypass i nput .

Wave- For m Devi at i on Fact or

5 per cent  at  no l oad.

2. 5. 7. 11   Over l oad Capabi l i t y  ( at  Ful l  Vol t age)  ( Excl udi ng Bat t er y)

a.   125 per cent  l oad f or  10 mi nut es.

b.   150 per cent  l oad f or  30 seconds.
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c.   300 per cent  l oad f or  one cycl e af t er  whi ch i t  shal l  be cur r ent  l i mi t ed 
t o 150 per cent  unt i l  f aul t  i s  c l ear ed or  UPS goes t o bypass.

2. 5. 7. 12   Load Shar i ng of  Par al l el  Modul es

Pl us or  mi nus 5 per cent  of  aver age l oad per  modul e.

2. 5. 8   Tr ansi ent  Response

2. 5. 8. 1   Vol t age Tr ansi ent s

2. 5. 8. 1. 1   50 Per cent  Load St ep/ 0 Per cent  t o 50 Per cent  Load

Pl us or  mi nus 8 per cent .

2. 5. 8. 1. 2   50 Per cent  Load St ep/ 50 Per cent  t o 100 Per cent  Load

Pl us or  mi nus 8 per cent .

2. 5. 8. 1. 3   Loss or  Ret ur n of  ac I nput

Pl us or  mi nus 1 per cent .

2. 5. 8. 1. 4   Loss or  Ret ur n of  Redundant  Modul e:

2. 5. 8. 1. 4. 1   Manually

Pl us or  mi nus 8 per cent .

2. 5. 8. 1. 4. 2   Automatically

Pl us or  mi nus 8 per cent .

2. 5. 8. 1. 5   Aut omat i c Tr ansf er  of  Load f r om UPS t o Bypass

Pl us or  mi nus 4 per cent .

2. 5. 8. 1. 6   Manual  Ret r ansf er  of  Load f r om Bypass t o UPS

Pl us or  mi nus 4 per cent .

2. 5. 8. 1. 7   Response Ti me

Recover y t o 99 per cent  st eady- st at e condi t i on wi t hi n 50 mi l l i seconds af t er  
any of  t he above t r ansi ent s.

2. 5. 8. 2   Frequency

2. 5. 8. 2. 1   Transients

Pl us or  mi nus 0. 5 Hz maxi mum.

2. 5. 8. 2. 2   Sl ew Rat e

1. 0 Hz maxi mum per  second.
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2. 5. 9   Efficiency

**************************************************************************
NOTE:   Mi ni mum ef f i c i enci es at  f ul l  l oad ar e as 
follows:

UPS capaci t y  Si ngl e Modul e Multi-Module

15 kVA t o 30 kVA 80 Per cent ---

31 kVA t o 125 kVA 85 Per cent ---

Above 125 kVA 90 Per cent 89 Per cent

Del et e syst em ef f i c i ency r equi r ement s f or  s i ngl e 
modul e UPS syst ems.

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

2. 5. 9. 1   Mi ni mum Si ngl e- Modul e Ef f i c i ency

[ 90]  [ _____]  per cent  at  f ul l  l oad kW.

2. 5. 9. 2   Mi ni mum Syst em Ef f i c i ency

89 per cent  at  f ul l  syst em l oad kW.

2. 6   UPS MODULE

2. 6. 1   Gener al  Descr i pt i on

UPS modul e shal l  consi st  of  a r ect i f i er / char ger  uni t  and a 3- phase i nver t er  
uni t  wi t h t hei r  associ at ed t r ansf or mer s,  synchr oni z i ng equi pment ,  
pr ot ect i ve devi ces and accessor i es as r equi r ed f or  oper at i on.

2. 6. 2   Rect i f i er / Char ger  Uni t

Rect i f i er / char ger  uni t  shal l  be sol i d st at e and shal l  pr ovi de di r ect  
cur r ent  t o t he dc bus.

2. 6. 2. 1   I nput  Pr ot ect i ve Devi ce

Rect i f i er / char ger  uni t  shal l  be pr ovi ded wi t h an i nput  pr ot ect i ve devi ce.   
The pr ot ect i ve devi ce shal l  be s i zed t o accept  s i mul t aneousl y t he 
f ul l - r at ed l oad and t he bat t er y r echar ge cur r ent .   The pr ot ect i ve devi ce 
shal l  be capabl e of  shunt  t r i ppi ng and shal l  have [ _____]  amper es 
symmet r i cal  i nt er r upt i ng capaci t y .   The pr ot ect i ve devi ce shal l  have 
pr ovi s i on f or  l ocki ng i n t he " of f "  posi t i on.   A sur ge suppr essi on devi ce 
shal l  be i nst al l ed at  t he UPS i nput  t o pr ot ect  agai nst  l i ght ni ng and 
swi t chi ng sur ges.

2. 6. 2. 2   Power  Tr ansf or mer

A dr y- t ype,  i sol at ed- wi ndi ng power  t r ansf or mer  shal l  be used f or  t he 
r ect i f i er  uni t .   The t r ansf or mer ' s hot t est  spot  wi ndi ng t emper at ur e shal l  
not  exceed t he t emper at ur e l i mi t  of  t he t r ansf or mer  i nsul at i on mat er i al  
when oper at i ng at  f ul l  l oad.   The t r ansf or mer  i nsul at i on shal l  be Cl ass H,  
150 degr ees C r i se.   Tr ansf or mer  connect i ons shal l  be accessi bl e f r om t he 
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front.

2. 6. 2. 3   Power  Wal k- I n

Rect i f i er / char ger  uni t  shal l  be pr ot ect ed by a power  wal k- i n f eat ur e such 
t hat  when ac power  i s r et ur ned t o t he ac i nput  bus,  t he t ot al  i ni t i al  power  
r equi r ement  wi l l  not  exceed 20 per cent  of  t he r at ed f ul l  l oad cur r ent .   
Thi s demand shal l  i ncr ease gr adual l y t o 100 per cent  of  t he r at ed f ul l  l oad 
cur r ent  pl us t he bat t er y char gi ng cur r ent  over  t he speci f i ed t i me i nt er val .

2. 6. 2. 4   Sizing

Rect i f i er / char ger  uni t  shal l  be s i zed f or  t he f ol l owi ng t wo si mul t aneous 
oper at i ng condi t i ons:

a.   Suppl y i ng t he f ul l  r at ed l oad cur r ent  t o t he i nver t er .

b.   Rechar gi ng a f ul l y- di schar ged bat t er y t o 95 per cent  of  r at ed 
amper e- hour  capaci t y wi t hi n t en t i mes t he di schar ge t i me af t er  nor mal  
ac power  i s r est or ed,  wi t h t he i nput  pr ot ect i ve devi ce c l osed.

2. 6. 2. 5   Bat t er y Char gi ng Cur r ent

2. 6. 2. 5. 1   Pr i mar y Cur r ent  Li mi t i ng

Bat t er y- char gi ng cur r ent  shal l  be vol t age r egul at ed and cur r ent  l i mi t ed.   
The bat t er y- char gi ng cur r ent  l i mi t  shal l  be separ at el y adj ust abl e f r om 2 
per cent  t o 25 per cent  of  t he maxi mum di schar ge cur r ent .   Af t er  t he bat t er y 
i s r echar ged,  t he r ect i f i er / char ger  uni t  shal l  mai nt ai n t he bat t er y at  f ul l  
f l oat  char ge unt i l  t he next  oper at i on under  i nput  power  f ai l ur e.   Bat t er y 
char ger  shal l  be capabl e of  pr ovi di ng equal i z i ng char ge t o t he bat t er y.

2. 6. 2. 5. 2   Second St ep Cur r ent  Li mi t i ng

**************************************************************************
NOTE:   Del et e second st ep cur r ent  l i mi t i ng i f  t he 
UPS syst em wi l l  not  be suppl i ed wi t h ac power  f r om 
an auxi l i ar y gener at or  syst em or  i f  t he gener at or  
has been si zed t o accommodat e t he r echar ge cur r ent  
of  t he bat t er y.

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

The r ect i f i er / char ger  uni t  shal l  al so have a second- st ep bat t er y cur r ent  
l i mi t .   Thi s second- st ep cur r ent  l i mi t  shal l  sense act ual  bat t er y cur r ent  
and r educe t he i nput  power  demand f or  bat t er y r echar gi ng t o 50 per cent  
( adj ust abl e f r om 30 per cent  t o 70 per cent )  of  t he nor mal  r at e wi t hout  
af f ect i ng t he syst em' s abi l i t y  t o suppl y f ul l - r at ed power  t o t he connect ed 
l oad.   The second- st ep cur r ent - l i mi t  c i r cui t  shal l  be act i vat ed by a dr y 
cont act  s i gnal  f r om t he gener at or  set  cont r ol s and shal l  pr event  nor mal  
r at e bat t er y r echar gi ng unt i l  ut i l i t y  power  i s r est or ed.

2. 6. 2. 6   Out put  Fi l t er

Rect i f i er / char ger  uni t  shal l  have an out put  f i l t er  t o mi ni mi ze r i ppl e 
cur r ent  suppl i ed t o t he bat t er y;  t he r i ppl e cur r ent  i nt o t he bat t er y shal l  
not  exceed 3 per cent  RMS.
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2. 6. 2. 7   dc Vol t age Adj ust ment

Rect i f i er / char ger  uni t  shal l  have manual  means f or  adj ust i ng dc vol t age f or  
bat t er y equal i zat i on,  t o pr ovi de vol t age wi t hi n pl us 10 per cent  of  nomi nal  
f l oat  vol t age.

2. 6. 2. 8   Bat t er y I sol at i on Pr ot ect i ve Devi ce

Modul e shal l  have a dc pr ot ect i ve devi ce t o i sol at e t he modul e f r om t he 
bat t er y syst em.   The pr ot ect i ve devi ce s i ze and i nt er r upt i ng r at i ng shal l  
be as r equi r ed by syst em capaci t y  and shal l  i ncor por at e a shunt  t r i p as 
r equi r ed by c i r cui t  desi gn.   The pr ot ect i ve devi ce shal l  have pr ovi s i on f or  
l ocki ng i n t he " of f "  posi t i on.

2. 6. 3   I nver t er  Uni t

I nver t er  uni t  shal l  be a sol i d- st at e devi ce capabl e of  accept i ng power  f r om 
t he dc bus and pr ovi di ng ac power  wi t hi n speci f i ed l i mi t s.

2. 6. 3. 1   Out put  Over l oad

The i nver t er  shal l  be abl e t o sust ai n an over l oad as speci f i ed acr oss i t s 
out put  t er mi nal s.   The i nver t er  shal l  not  shut  of f ,  but  shal l  cont i nue t o 
oper at e wi t hi n r at ed par amet er s,  wi t h i nver se- t i me over l oad shut down 
protection.

2. 6. 3. 2   Synchronism

The i nver t er  shal l  nor mal l y oper at e i n phase- l ock and synchr oni sm wi t h t he 
bypass sour ce.   Shoul d t he bypass sour ce f r equency devi at e beyond 60 Hz by 
mor e t han 0. 5 Hz,  t he i nt er nal  f r equency osci l l at or s cont ai ned i n t he power  
modul e shal l  be used t o der i ve t he new f r equency r ef er ence.   Upon 
r est or at i on of  t he bypass sour ce wi t hi n t he r equi r ed t ol er ance,  t he 
i nver t er  shal l  r esynchr oni ze wi t h t hat  sour ce at  a s l ew r at e not  exceedi ng 
t he speci f i ed r at e.   The osci l l at or  shal l  be t emper at ur e compensat ed and 
shal l  be manual l y adj ust abl e.   The desi gn of  t he osci l l at or  and 
synchr oni z i ng c i r cui t s shal l  be such t hat  f ai l ur e of  any associ at ed 
component ,  connect or  pi n,  t er mi nal  l ead wi r e or  dc power  sour ce i n ei t her  
t he open or  shor t ed mode shal l  af f ect  onl y one i nver t er  l eg.   Such f ai l ur e 
shal l  not  cause t r ansi ent  di st ur bance of  t he cr i t i cal  l oad i n excess of  t he 
st at ed l i mi t s.

2. 6. 3. 3   Phase Bal ance

El ect r oni c cont r ol s shal l  be i ncor por at ed t o pr ovi de i ndi v i dual  phase 
vol t age compensat i on t o obt ai n phase bal ance.

2. 6. 3. 4   Modul ar  Const r uct i on

Each cont r ol  l ogi c pr i nt ed c i r cui t  boar d shal l  be el ect r i cal l y  and 
physi cal l y  packaged on an i ndi v i dual  pl ug- i n modul e wi t h separ at e 
i ndi cat i on and adj ust ment s.

2. 6. 3. 5   Out put  Pr ot ect i ve Devi ce

The out put  pr ot ect i ve devi ce shal l  be capabl e of  shunt  t r i ppi ng and shal l  
have i nt er r upt i ng capaci t y as speci f i ed.   Pr ot ect i ve devi ce shal l  have 
pr ovi s i on f or  l ocki ng i n t he " of f "  posi t i on.
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2. 6. 3. 6   Out put  Tr ansf or mer

The i nver t er  out put  t r ansf or mer  shal l  be s i mi l ar  t o t he i nput  t r ansf or mer  
and shal l  be capabl e of  handl i ng up t o [ K- 13]  [ _____]  nonl i near  l oads as 
descr i bed i n I EEE C57. 110.

2. 6. 3. 7   Modul ar  I nver t er  I sol at i on

**************************************************************************
NOTE:   Del et e f or  s i ngl e modul e UPS syst em.

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

Each i nver t er  i n t he UPS syst em shal l  have f aul t  sensi ng and st at i c  
i sol at i on as wel l  as an out put  pr ot ect i ve devi ce,  t o r emove a f aul t ed 
modul e f r om t he syst em wi t hout  af f ect i ng t he cr i t i cal  l oad bus beyond t he 
st at ed l i mi t s.

2. 6. 4   Ext er nal  Pr ot ect i on

UPS modul e shal l  have bui l t - i n sel f - pr ot ect i on agai nst  under vol t age,  
over vol t age,  over cur r ent  and sur ges i nt r oduced on t he ac i nput  sour ce 
and/ or  t he bypass sour ce.   The UPS syst em shal l  sust ai n i nput  sur ges 
wi t hout  damage i n accor dance wi t h I EEE C62. 41. 1 and I EEE C62. 41. 2.   The UPS 
shal l  al so have bui l t - i n sel f - pr ot ect i on agai nst  over vol t age and vol t age 
sur ges i nt r oduced at  t he out put  t er mi nal s by par al l el ed sour ces,  l oad 
swi t chi ng,  or  c i r cui t  br eaker  oper at i on i n t he cr i t i cal  l oad di st r i but i on 
system.

2. 6. 5   I nt er nal  Pr ot ect i on

UPS modul e shal l  be sel f - pr ot ect ed agai nst  over cur r ent ,  sudden changes i n 
out put  l oad and shor t  c i r cui t s at  t he out put  t er mi nal s.   UPS modul e shal l  
be pr ovi ded wi t h out put  r ever se power  det ect i on whi ch shal l  cause t hat  
modul e t o be di sconnect ed f r om t he cr i t i cal  l oad bus when out put  r ever se 
power  i s pr esent .   UPS modul e shal l  have bui l t - i n pr ot ect i on agai nst  
per manent  damage t o i t sel f  and t he connect ed l oad f or  pr edi ct abl e t ypes of  
f ai l ur e wi t hi n i t sel f  and t he connect ed l oad.   At  t he end of  bat t er y 
di schar ge l i mi t ,  t he modul e shal l  shut  down wi t hout  damage t o i nt er nal  
components.

2. 6. 6   Par al l el  Oper at i on

**************************************************************************
NOTE:   Del et e f or  s i ngl e modul e UPS syst em.

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

For  par al l el  oper at i on,  t he pr ot ect i on syst em shal l  have cont r ol  l ogi c 
capabl e of  i sol at i ng onl y t he f aul t ed modul e,  and shal l  not  shut  down t he 
ent i r e UPS syst em upon a f aul t  i n one modul e.   Open pr ot ect i ve devi ces 
shal l  be i ndi cat ed by an al ar m and i ndi cat or  l i ght .

2. 7   STATI C BYPASS TRANSFER SWI TCH

Pr ovi de a st at i c  bypass t r ansf er  swi t ch as an i nt egr al  par t  of  t he UPS 
consi st i ng of  a st at i c swi t ch and a bypass pr ot ect i ve devi ce or  bypass 
swi t ch.   The cont r ol  l ogi c shal l  cont ai n an aut omat i c t r ansf er  c i r cui t  t hat  
senses t he st at us of  t he i nver t er  l ogi c s i gnal s and al ar m condi t i ons and 
pr ovi des an uni nt er r upt ed t r ansf er  of  t he l oad t o t he bypass ac power  
sour ce,  wi t hout  exceedi ng t he t r ansi ent  l i mi t s speci f i ed her ei n,  when a 
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mal f unct i on occur s i n t he UPS or  when an ext er nal  over l oad condi t i on 
occur s.   The power  sect i on of  t he st at i c bypass t r ansf er  swi t ch shal l  be 
pr ovi ded as a pl ug- i n t ype assembl y t o f aci l i t at e mai nt enance.   The st at i c 
bypass t r ansf er  swi t ch shal l  be used t o connect  t he bypass ac power  sour ce 
or  t he UPS i nver t er  out put  t o t he cr i t i cal  l oad when r equi r ed,  and shal l  
have t he f ol l owi ng f eat ur es:

2. 7. 1   Uni nt er r upt ed Tr ansf er

The st at i c bypass t r ansf er  swi t ch shal l  aut omat i cal l y  cause t he bypass ac 
power  sour ce t o assume t he cr i t i cal  l oad wi t hout  i nt er r upt i on when t he 
bypass cont r ol  l ogi c senses one of  t he f ol l owi ng condi t i ons and t he UPS 
i nver t er  out put  i s  synchr oni zed t o t he bypass ac power  sour ce:

a.   I nver t er  over l oad exceeds uni t ' s  r at i ng.

b.   Bat t er y pr ot ect i on per i od i s expi r ed and bypass i s avai l abl e.

c.   I nver t er  f ai l ur e.

2. 7. 2   I nt er r upt ed Tr ansf er

I f  an over l oad occur s and t he UPS i nver t er  out put  i s  not  synchr oni zed t o 
t he bypass ac power  sour ce,  t he UPS i nver t er  out put  shal l  cur r ent - l i mi t  f or  
200 mi l l i seconds mi ni mum.   The i nver t er  shal l  t hen t ur n of f  and an 
i nt er r upt ed t r ansf er  t o t he bypass ac power  sour ce shal l  be made.   I f  t he 
bypass ac power  sour ce i s beyond t he condi t i ons st at ed bel ow,  an 
i nt er r upt ed t r ansf er  shal l  be made upon det ect i on of  a f aul t  condi t i on:

a.   Bypass vol t age gr eat er  t han pl us or  mi nus 10 per cent  f r om t he UPS r at ed 
out put  vol t age.

b.   Bypass f r equency gr eat er  t han pl us or  mi nus 0. 5 Hz f r om t he UPS r at ed 
out put  f r equency.

c.   Phase di f f er ent i al  of  ac bypass vol t age t o UPS out put  vol t age gr eat er  
t han pl us or  mi nus 3 degr ees.

2. 7. 3   Manual  Tr ansf er

I t  shal l  be possi bl e t o make a manual l y- i ni t i at ed st at i c t r ansf er  f r om t he 
syst em st at us and cont r ol  panel  by t ur ni ng t he UPS i nver t er  of f .

2. 7. 4   Aut omat i c Uni nt er r upt ed For war d Tr ansf er

The st at i c bypass t r ansf er  swi t ch shal l  aut omat i cal l y  f or war d t r ansf er ,  
wi t hout  i nt er r upt i on af t er  t he UPS i nver t er  i s  t ur ned " on" ,  or  af t er  an 
i nst ant aneous over l oad- i nduced r ever se t r ansf er  has occur r ed and t he l oad 
cur r ent  has r et ur ned t o l ess t han t he uni t ' s  100 per cent  r at i ng.

2. 7. 5   For ced Tr ansf er

The cont r ol  l ogi c c i r cui t r y shal l  pr ovi de t he means of  maki ng a f or ced or  
r ever se t r ansf er  of  t he st at i c bypass t r ansf er  swi t ch on an i nt er r upt ed 
basi s.   Mi ni mum i nt er r upt i on shal l  be 200 mi l l i seconds when t he UPS 
i nver t er  i s  not  synchr oni zed t o t he bypass ac power  sour ce.
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2. 7. 6   Over l oad Rat i ngs

The st at i c bypass t r ansf er  swi t ch shal l  wi t hst and t he f ol l owi ng over l oad 
conditions:

a.   2000 per cent  of  UPS out put  r at i ng f or  t wo cycl es.

b.   200 per cent  of  UPS out put  r at i ng f or  5 mi nut es.

c.   125 per cent  of  UPS out put  r at i ng f or  10 mi nut es.

2. 7. 7   St at i c Swi t ch Di sconnect

**************************************************************************
NOTE:   Del et e i f  t he st at i c swi t ch i s of  t he 
dr aw- out  t ype.

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

A st at i c swi t ch di sconnect  shal l  be i ncor por at ed t o i sol at e t he st at i c 
bypass t r ansf er  swi t ch assembl y so i t  can be r emoved f or  ser vi c i ng.   The 
swi t ch shal l  be equi pped wi t h auxi l i ar y cont act s and pr ovi s i on f or  
padl ocki ng i n ei t her  t he " on"  or  " of f "  posi t i on.

2. 8   MAI NTENANCE BYPASS SWI TCH

2. 8. 1   General

**************************************************************************
NOTE:   Del et e f or  mul t i - modul e UPS syst ems.   For  
mul t i - modul e UPS syst ems a UPS mai nt enance bypass 
shoul d be i ncor por at ed i nt o t he UPS out put  
switchgear.

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

Pr ovi de a mai nt enance bypass swi t ch as an i nt egr al  par t  of  t he UPS l ocat ed 
wi t hi n t he UPS modul e.   The mai nt enance bypass swi t ch shal l  pr ovi de t he 
capabi l i t y  t o cont i nuousl y suppor t  t he cr i t i cal  l oad f r om t he bypass ac 
power  sour ce whi l e t he UPS i s i sol at ed f or  mai nt enance.   The mai nt enance 
bypass swi t ch shal l  be housed i n an i sol at ed compar t ment  i nsi de t he UPS 
cabi net  i n such a way t hat  ser vi ce per sonnel  wi l l  not  be exposed t o 
el ect r i cal l y  l i ve par t s whi l e mai nt ai ni ng t he uni t .   Swi t ch shal l  cont ai n a 
mai nt enance bypass pr ot ect i ve devi ce and a modul e i sol at i on pr ot ect i ve 
device.

2. 8. 2   Load Tr ansf er

The mai nt enance bypass swi t ch shal l  pr ovi de t he capabi l i t y  of  t r ansf er r i ng 
t he cr i t i cal  l oad f r om t he UPS st at i c bypass t r ansf er  swi t ch t o mai nt enance 
bypass and t hen back t o t he UPS st at i c bypass t r ansf er  swi t ch wi t h no 
i nt er r upt i on t o t he cr i t i cal  l oad.

2. 8. 3   Load Bank Pr ot ect i ve Devi ce

**************************************************************************
NOTE:   Del et e i f  t he abi l i t y  t o l oad bank t est  t he 
UPS syst em i s not  r equi r ed.

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

A l oad bank pr ot ect i ve devi ce shal l  be pr ovi ded t o al l ow t he UPS syst em t o 
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be t est ed usi ng a por t abl e l oad bank.   The l oad bank pr ot ect i ve devi ce 
shal l  be connect ed on t he l i ne s i de of  t he mai nt enance bypass swi t ch 
i sol at i on pr ot ect i ve devi ce.

2. 9   MODULE CONTROL PANEL

The UPS modul e shal l  be pr ovi ded wi t h a cont r ol / i ndi cat or  panel .   The panel  
shal l  be on t he f r ont  of  t he UPS modul e.   Cont r ol s ,  met er s,  al ar ms and 
i ndi cat or s f or  oper at i on of  t he UPS modul e shal l  be on t hi s panel .

2. 9. 1   Modul e Met er s

2. 9. 1. 1   Moni t or ed Funct i ons

**************************************************************************
NOTE:   Del et e bypass vol t age,  out put  k i l ovar s and 
out put  kWh f or  mul t i - modul e syst ems.   These met er s 
wi l l  be on t he syst em cont r ol  cabi net .

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

The f ol l owi ng f unct i ons shal l  be moni t or ed and di spl ayed:

a.   I nput  vol t age,  phase- t o- phase ( al l  t hr ee phases) .

b.   I nput  cur r ent ,  al l  t hr ee phases.

c.   I nput  f r equency.

d.   Bat t er y vol t age.

e.   Bat t er y cur r ent  ( char ge/ di schar ge) .

f .   Out put  vol t age,  phase- t o- phase and phase- t o- neut r al  ( al l  t hr ee phases) .

g.   Out put  cur r ent ,  al l  t hr ee phases.

h.   Out put  f r equency.

i .   Out put  k i l owat t s.

j .   El apsed t i me met er  t o i ndi cat e hour s of  oper at i on,  6 di gi t s.

k.   Bypass vol t age,  phase- t o- phase and phase- t o- neut r al  ( al l  t hr ee phases) .

l .   Out put  k i l ovar s.

m.   Out put  k i l owat t  hour s,  wi t h 15- mi nut e demand at t achment .

2. 9. 1. 2   Met er  Const r uct i on

Met er s shal l  have 1 per cent  accur acy and shal l  be di gi t al  t ype ( mi ni mum 4 
s i gni f i cant  di gi t s) .

2. 9. 2   Modul e Cont r ol s

**************************************************************************
NOTE:   Del et e t r ansf er  swi t ch r ef er ences f or  
mul t i - modul e syst ems.   These cont r ol s wi l l  be on t he 
syst em cont r ol  cabi net .
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**************************************************************************

Modul e shal l  have t he f ol l owi ng cont r ol s:

a.   Lamp t est / r eset  pushbut t on.

b.   Al ar m t est / r eset  pushbut t on.

c.   Modul e i nput  pr ot ect i ve devi ce t r i p pushbut t on,  wi t h guar d.

d.   Modul e out put  pr ot ect i ve devi ce t r i p pushbut t on,  wi t h guar d.

e.   Bat t er y pr ot ect i ve devi ce t r i p pushbut t on,  wi t h guar d.

f .   Emer gency of f  pushbut t on,  wi t h guar d.

g.   dc vol t age adj ust ment  pot ent i omet er ,  wi t h l ocki ng guar d.

h.   Cont r ol  power  of f  swi t ch.

i .   UPS/ bypass t r ansf er  sel ect or  swi t ch.

j .   St at i c bypass t r ansf er  swi t ch enabl e/ di sabl e sel ect or  swi t ch.

2. 9. 3   Modul e Al ar m I ndi cat or s

**************************************************************************
NOTE:   Del et e l ast  12 i t ems f or  mul t i - modul e UPS 
syst ems.   These al ar ms wi l l  be on t he syst em cont r ol  
cabinet.

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

Modul e shal l  have i ndi cat or s f or  t he f ol l owi ng al ar m i t ems.   Any one of  
t hese condi t i ons shal l  t ur n on an audi bl e al ar m and t he appr opr i at e summar y 
i ndi cat or .   Each new al ar m shal l  r egi st er  wi t hout  af f ect i ng any pr evi ous 
alarm.

a.   I nput  ac power  sour ce f ai l ur e.

b.   I nput  pr ot ect i ve devi ce open.

c.   Out put  pr ot ect i ve devi ce open.

d.   Over l oad.

e.   Over l oad shut down.

f .   dc over vol t age.

g.   dc gr ound f aul t .

h.   Low bat t er y.

i .   Bat t er y di schar ged.

j .   Bat t er y pr ot ect i ve devi ce open.

k.   Bl ower  f ai l ur e.

SECTI ON 26 32 33. 00 10  Page 28



l .   I nput  t r ansf or mer  over t emper at ur e.

m.   I nver t er  t r ansf or mer  over t emper at ur e.

n.   Equi pment  over t emper at ur e.

o.   Oper at i ng on i nt er nal  osci l l at or .

p.   Fuse bl own.

q.   Cont r ol  power  f ai l ur e.

r .   Char ger  of f .

s.   I nver t er  of f .

t .   Emer gency of f .

u.   UPS on bat t er y.

v.   Cr i t i cal  l oad on st at i c bypass.

w.   St at i c bypass t r ansf er  swi t ch di sabl ed.

x.   I nver t er  out put  over vol t age.

y.   I nver t er  out put  under vol t age.

z.   I nver t er  out put  over f r equency.

aa.   I nver t er  out put  under f r equency.

bb.   Bypass sour ce over vol t age.

cc.   Bypass sour ce under vol t age.

dd.   Bypass sour ce over f r equency.

ee.   Bypass sour ce under f r equency.

f f .   Bypass sour ce t o i nver t er  out  of  synchr oni zat i on.

2. 9. 4   Modul e Mi mi c Panel

**************************************************************************
NOTE:   Del et e t he r equi r ement  f or  t he f our  
addi t i onal  f unct i ons f or  mul t i - modul e UPS syst ems.   
These i ndi cat or s wi l l  be on t he syst em cont r ol  
cabinet.

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

UPS modul e shal l  have a mi mi c panel  i n t he f or mat  of  a modul e s i ngl e- l i ne 
di agr am,  wi t h st at us i ndi cat or s f or  i nput ,  out put ,  bat t er y pr ot ect i ve 
devi ces,  and bat t er y di sconnect  swi t ch.   Each pr ot ect i ve devi ce shal l  have 
i ndi cat or s f or  open ( gr een)  and c l osed ( r ed) ,  t o gi ve posi t i ve i ndi cat i on.  
The mi mi c panel  shal l  pr ovi de i ndi cat i on of  t he f ol l owi ng addi t i onal  
functions:

a.   Char ger  on ( f unct i onal ) .
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b.   UPS on- l i ne ( i nver t er  f ur ni shi ng l oad power ) .

c.   UPS on- bypass ( st at i c swi t ch oper at i ng) .

d.   Syst em al ar m ( f l ashes f or  abnor mal i t i es,  mi nor  or  maj or  f aul t s) .

2. 9. 5   Modul e Emer gency Of f  But t on

Pr essi ng t he emer gency of f  but t on shal l  cause t he af f ect ed modul e t o be 
di sconnect ed f r om t he syst em,  v i a i t s  i nput  pr ot ect i ve devi ce,  out put  
pr ot ect i ve devi ce,  and bat t er y pr ot ect i ve devi ce.   Act i vat i on of  t hi s 
but t on shal l  not  af f ect  t he oper at i on of  t he r emai nder  of  t he syst em.

2. 10   SYSTEM CONTROL CABI NET

**************************************************************************
NOTE:   Del et e f or  s i ngl e modul e UPS syst ems.

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

2. 10. 1   Gener al  Descr i pt i on

The mul t i - modul e UPS syst em shal l  be pr ovi ded wi t h a separ at e cont r ol  
cabi net  f or  syst em out put ,  summar y moni t or i ng,  and cont r ol .   Thi s uni t  
shal l  cont ai n;  bus bar  connect i ons t o col l ect  t he out put  f r om each modul e,  
t he st at i c swi t ch and i t s bypass br eaker ,  t he UPS syst em out put  pr ot ect i ve 
devi ce,  and t he UPS out put  swi t chgear .

2. 10. 2   UPS Out put  Swi t chgear

The UPS out put  swi t chgear  shal l  consi st  of  a mai n pr ot ect i ve devi ce f eedi ng 
t he UPS out put  swi t chgear  cr i t i cal  l oad bus,  a l oad bank pr ot ect i ve devi ce 
( connect ed on t he l i ne s i de of  t he mai n pr ot ect i ve devi ce) ,  a mai nt enance 
bypass pr ot ect i ve devi ce and associ at ed f eeder  pr ot ect i ve devi ces f or  t he 
cr i t i cal  l oads.

2. 10. 2. 1   Interlocking

**************************************************************************
NOTE:   Del et e r ef er ences t o l oad bank pr ot ect i ve 
devi ce i f  not  used.

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

The mai n pr ot ect i ve devi ce and t he l oad bank pr ot ect i ve devi ce shal l  be 
i nt er l ocked t o pr event  bot h bei ng c l osed at  t he same t i me.   The mai nt enance 
bypass pr ot ect i ve devi ce shal l  be i nt er l ocked wi t h t he UPS syst em out put  
pr ot ect i ve devi ce and t he st at i c bypass swi t ch.   The mai nt enance bypass 
pr ot ect i ve devi ce shal l  not  be capabl e of  c l osi ng unt i l  t he st at i c bypass 
swi t ch i s c l osed and t he UPS syst em out put  pr ot ect i ve devi ce i s open.   Once 
t he mai nt enance bypass pr ot ect i ve devi ce i s c l osed,  t he UPS out put  
swi t chgear  mai n pr ot ect i ve devi ce shal l  be capabl e of  openi ng t o i sol at e 
t he cr i t i cal  l oads f r om t he UPS out put .   The l oad bank pr ot ect i ve devi ce as 
wel l  as t he UPS syst em out put  pr ot ect i ve devi ce shal l  t hen be capabl e of  
c l osi ng t o per mi t  l oad bank t est i ng.

2. 10. 2. 2   Switchgear

UPS out put  swi t chgear  shal l  be pr ovi ded i n accor dance wi t h Sect i on 
26 28 01. 00 10 COORDI NATED POWER SYSTEM PROTECTI ON.
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2. 10. 3   Syst em Cont r ol  Panel

A separ at e cont r ol  panel  shal l  be pr ovi ded f or  t he over al l  UPS syst em.   The 
panel  shal l  be on t he f r ont  sur f ace of  t he syst em cabi net .   The cont r ol s,  
met er s,  al ar ms and i ndi cat or s f or  oper at i on of  t he UPS syst em shal l  be on 
t hi s panel .

2. 10. 3. 1   Syst em Met er s

**************************************************************************
NOTE:   Del et e mai nt enance bypass met er i ng f unct i ons 
i f  t her e i s no mai nt enance bypass.

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

Met er s shal l  have 1 per cent  accur acy and shal l  be di gi t al  t ype ( mi ni mum 4 
s i gni f i cant  di gi t s) .   ac vol t ages shal l  be measur ed as t r ue RMS vol t ages.

The f ol l owi ng f unct i ons shal l  be moni t or ed:

a.   Out put  vol t age,  phase- t o- phase and phase- t o- gr ound ( al l  t hr ee phases) .

b.   Out put  cur r ent ,  al l  t hr ee phases.

c.   Out put  f r equency.

d.   Bypass vol t age,  phase- t o- phase and phase- t o- gr ound ( al l  t hr ee phases) .

e.   Out put  k i l owat t s.

f .   Out put  k i l ovar s.

g.   Out put  kVA.

h.   Out put  k i l owat t - hour s,  wi t h demand at t achment .

i .   Mai nt enance bypass vol t age,  phase- t o- phase and phase- t o- gr ound ( al l  
t hr ee phases) .

2. 10. 3. 2   Syst em Cont r ol s

The syst em cabi net  shal l  i ncl ude t he f ol l owi ng cont r ol s:

a.   Lamp t est / r eset .

b.   Al ar m t est / r eset .

c.   Vol t age adj ust ment  pot ent i omet er .

d.   Emer gency of f  pushbut t on wi t h pr ot ect i ve cover .

e.   UPS/ bypass t r ansf er  sel ect or  swi t ch.

f .   St at i c swi t ch enabl e/ di sabl e sel ect or  swi t ch.

g.   Cont r ol  power  of f  swi t ch.
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2. 10. 3. 3   Syst em Al ar m I ndi cat or s

The syst em cont r ol  panel  shal l  cont ai n i ndi cat or s f or  t he f ol l owi ng 
addi t i onal  al ar m i t ems.   Any one of  t hese al ar m condi t i ons shal l  al so 
act i vat e t he audi bl e al ar m.   Each new al ar m shal l  r egi st er  wi t hout  
af f ect i ng pr evi ous al ar ms.

a.   Modul e summar y al ar m,  one f or  each UPS modul e.

b.   UPS on bat t er y.

c.   Low bat t er y vol t age.

d.   Cr i t i cal  l oad on bypass.

e.   St at i c swi t ch di sabl e.

f .   Out put  over vol t age.

g.   Out put  under vol t age.

h.   Out put  over f r equency.

i .   Out put  under f r equency.

j .   Over l oad.

k.   Bypass sour ce over vol t age.

l .   Bypass sour ce under vol t age.

m.   Bypass sour ce over f r equency.

n.   Bypass sour ce under f r equency.

o.   Bypass sour ce t o i nver t er  out  of  synchr oni zat i on.

p.   Equi pment  over t emper at ur e.

q.   Cont r ol  power  f ai l ur e.

2. 10. 3. 4   Syst em Mi mi c Panel

The syst em cont r ol  panel  shal l  cont ai n a mi mi c panel  i n t he f or mat  of  a 
s i ngl e- l i ne di agr am,  wi t h st at us i ndi cat or s f or  t he f ol l owi ng i t ems:

a.   Modul e on- l i ne,  one per  UPS modul e.

b.   UPS out put  pr ot ect i ve devi ce st at us,  one f or  c l osed ( r ed) ,  one f or  open 
( gr een) ,  and one f or  wi t hdr awn ( amber ) .

c.   St at i c bypass pr ot ect i ve devi ce st at us,  one f or  c l osed ( r ed) ,  one f or  
open ( gr een) ,  and one f or  wi t hdr awn ( amber ) .

d.   St at i c swi t ch st at us,  one f or  connect ed ( r ed) ,  and one f or  di sconnect ed 
(green).
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2. 10. 3. 5   Emer gency Of f

Pr essi ng t he emer gency of f  but t on shal l  cause t he modul e i nput ,  out put ,  and 
bat t er y c i r cui t  br eaker s t o open,  compl et el y i sol at i ng t he UPS syst em f r om 
sour ces of  power .   The cr i t i cal  l oad shal l  be t r ansf er r ed t o t he bypass 
sour ce when t hi s occur s.

2. 11   SELF- DI AGNOSTI C CI RCUI TS

**************************************************************************
NOTE:   Del et e i f  sel f - di agnost i c c i r cui t s ar e not  
required.

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

The cont r ol  l ogi c shal l  i ncl ude st at us i ndi cat or s f or  t r oubl e- shoot i ng t he 
cont r ol  c i r cui t s .   These i ndi cat or s shal l  be mount ed on t he c i r cui t  car d 
edge or  f ace such t hat  t hey wi l l  be v i s i bl e wi t hout  r eposi t i oni ng t he car d,  
and shal l  be l abel ed wi t h t he f unct i on name.

2. 12   REMOTE MONI TORI NG PANEL

**************************************************************************
NOTE:   Del et e i f  a r emot e moni t or i ng panel  i s  not  
required.

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

A r emot e moni t or i ng panel  shal l  be pr ovi ded t o moni t or  syst em st at us.   The 
panel  shal l  be desi gned f or  wal l  mount i ng near  t he cr i t i cal  l oad.

2. 12. 1   Indicators

Mi ni mum di spl ay shal l  i ncl ude t he f ol l owi ng i ndi cat or s:

a.   Load on UPS.

b.   Load on bat t er y.

c.   Load on bypass.

d.   Low bat t er y.

e.   Summar y al ar m.

f .   New al ar m ( t o al er t  t he oper at or  t hat  a second summar y al ar m condi t i on 
has occur r ed) .

2. 12. 2   Audi bl e Al ar m

**************************************************************************
NOTE:   Del et e syst em cabi net  r ef er ence f or  
s i ngl e- modul e UPS syst ems.

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

Any si ngl e i ndi cat or  shal l  al so t ur n on t he audi bl e al ar m.   An audi bl e 
al ar m t est / r eset  but t on and l amp t est / r eset  but t on shal l  be i ncl uded.   Thi s 
r eset  but t on shal l  not  af f ect  nor  r eset  t he al ar m on t he modul e or  on t he 
syst em cabi net .
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2. 13   COMMUNI CATI ONS AND DATA ACQUI SI TI ON PORT

**************************************************************************
NOTE:   Del et e i f  a communi cat i ons por t  i s  not  
r equi r ed.   Del et e cont r ol  capabi l i t y  i f  not  r equi r ed.

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

An [ RS 232C]  [ RS 485]  communi cat i ons and dat a acqui s i t i on por t  shal l  be 
pr ovi ded.   Thi s por t  shal l  al l ow t he syst em par amet er s,  st at us,  al ar m 
i ndi cat i on and cont r ol  panel  f unct i ons speci f i ed t o be r emot el y moni t or ed 
and cont r ol l ed.

2. 14   TEMPERATURE CONTROL

2. 14. 1   General

Cabi net  and encl osur e vent i l at i on shal l  be adequat e t o ensur e t hat  
component s ar e oper at ed wi t hi n t hei r  r at i ngs.   For ced- ai r  cool ed r ect i f i er ,  
i nver t er ,  and cont r ol  uni t  wi l l  be accept abl e.   The cool i ng f ans shal l  
cont i nue oper at i on i f  UPS i nput  power  i s l ost .   Redundancy shal l  be 
pr ovi ded so t hat  f ai l ur e of  one f an or  associ at ed c i r cui t  br eaker  wi l l  not  
cause an over heat  condi t i on.   Cool i ng ai r  shal l  ent er  t he l ower  f r ont  of  
t he cabi net s and exhaust  at  t he t op.   Bl ower  power  f ai l ur e shal l  be 
i ndi cat ed as a v i sual  and audi bl e al ar m on t he cont r ol  panel .   Ai r  i nl et s 
shal l  have f i l t er s t hat  can be r epl aced wi t hout  openi ng t he cabi net  door s.

2. 14. 2   Bl ower  Power  Sour ce

Bl ower  power  sour ce shal l  be i nt er nal l y der i ved f r om t he i nput  and out put  
s i des of  UPS modul e,  wi t h aut omat i c t r ansf er  ar r angement .

2. 14. 3   Temper at ur e Sensor s

Temper at ur e sensor s shal l  be pr ovi ded t o moni t or  t he ai r  t emper at ur e.   
Separ at e sensor s shal l  moni t or  t he t emper at ur e of  r ect i f i er  and i nver t er  
heat  s i nks.   Separ at e sensor s shal l  al so moni t or  t he t r ansf or mer  
t emper at ur e.   Cr i t i cal  equi pment  over t emper at ur e i ndi cat i on shal l  s t ar t  a 
t i mer  t hat  shal l  shut  down t he UPS syst em i f  t he t emper at ur e does not  
r et ur n bel ow t he set poi nt  l evel  i n [ _____]  mi nut es.

2. 15   BATTERY SYSTEM

**************************************************************************
NOTE:   Val ve- r egul at ed ( seal ed)  bat t er i es ar e 
t ypi cal l y  used f or  UPS syst ems up t o 200 kVA.   
Wet - cel l  bat t er i es ar e t ypi cal l y  used f or  UPS 
syst ems of  80 kVA and above.   Make choi ces as 
r equi r ed.   Del et e modul e r ef er ences i f  not  r equi r ed.

a.   Tabl e 1,  devel oped f r om i nf or mat i on i n I EEE 446,  
l i s t s t he char act er i st i cs of  each bat t er y t ype.  
Lead- cal c i um bat t er i es r equi r e consi der abl e t i me t o 
r et ur n t o f ul l  equal  char ge on al l  cel l s  f ol l owi ng 
di schar ge.   For  t hi s r eason,  ot her  bat t er y t ypes may 
be r equi r ed wher e f r equent  and pr ol onged out ages 
occur.
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TABLE 1

Bat t er y Type Characteristics

 Lead- Ant i mony* 14- 25 year  l i f e on f l oat  char ge.   
Capaci t y decr eases wi t h decr ease i n 
t emper at ur e.   Requi r es per i odi c ( at  
l east  t wi ce/ year )  equal i z i ng char ge.

Lead-Calcium 20- 30 year  l i f e on f l oat  char ge.   
Capaci t y decr eases wi t h decr ease i n 
t emper at ur e.   Does not  r equi r e 
per i odi c equal i z i ng char ge i f  f l oat ed 
bet ween 2. 20 and 2. 25 vol t s per  cel l .

Nickel-Cadmium** Li f e i n excess of  25 year s on f l oat  
char ge.   Bet t er  l ow t emper at ur e 
capaci t y t han ot her  t ypes.   Ver y 
l i t t l e gassi ng under  char ge.   Not  
damaged by compl et e di schar ge.   
Requi r es per i odi c equal i z i ng char ge.   
Hi gh i n cost .

*  Lead- ant i mony bat t er i es use mor e wat er  as t hey age due 
t o hi gh char gi ng cur r ent ,  and t her ef or e r equi r e mor e 
mai nt enance wi t h agi ng.   For  t hi s r eason t hey ar e not  
avai l abl e f or  val ve- r egul at ed ( seal ed)  appl i cat i ons.

* *  Ni ckel - cadmi um bat t er i es,  i f  not  char ged and 
di schar ged per i odi cal l y,  may devel op a " memor y"  and f ai l  
t o del i ver  t hei r  desi gn capaci t y when r equi r ed.  Al so,  
cadmi um i s on t he EPA' s l i st  of  t oxi c subst ances.   Ther e 
may be di f f i cul t y i n di sposi ng of  expended bat t er i es.

b.   Bat t er y Di schar ges and Ser vi ce Li f e

Bat t er y war r ant i es ar e based on a gi ven number  of  
di schar ges per  year  ( at  var i ous r at es)  dur i ng t he 
l i f e of  t he bat t er y.   The war r ant y may be voi ded i f  
t he number  of  di schar ges per  year  exceeds t he 
manuf act ur er ' s speci f i cat i ons.

Bat t er y ser vi ce l i f e i s  consi der ed t o end when t he 
bat t er y f ai l s  t o del i ver  80 per cent  of  i t s  r at ed 
capaci t y.   Si nce UPS syst ems ar e al ways expect ed t o 
del i ver  100 per cent  capaci t y,  t he bat t er y must  be 
s i zed t o del i ver  100 per cent  of  t he UPS r at i ng at  
t he end of  i t s  ser vi ce l i f e,  whi ch means t he bat t er y 
must  be over si zed i ni t i al l y .   Capaci t y det er mi nat i on 
shoul d be made i n accor dance wi t h t he " per f or mance 
t est "  gui del i nes of  I EEE 450.   I f  t he UPS has been 
over si zed f or  speci al i zed l oads as descr i bed i n 
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not es of  par agr aph LOAD PROFI LE,  t he bat t er y syst em 
may be s i zed f or  t he act ual  l oad.

c.   Speci f i c  Gr avi t y and Char gi ng Vol t s Per  Cel l :

Fl oat  Vol t s per  Cel l

Nomi nal  Speci f i c
Gravity

Lead Ant i mony Lead Cal ci um

1.170 2. 13 t o 2. 20 ----

1. 215 ( st d. ) 2. 15 t o 2. 22 2. 17 t o 2. 26

1.250 ---- 2. 21 t o 2. 30

1.300 ---- 2. 25 t o 2. 34

Equal i z i ng Vol t s per  Cel l

Nomi nal  Speci f i c
Gravity

Lead Ant i mony Lead Cal ci um

1.170 2.33 ----

1. 215 ( st d. ) 2.33 2. 33 t o 2. 38

1.250 ---- 2. 38 t o 2. 43

1.300 ---- 2. 45 t o 2. 50

I ncr easi ng t he speci f i c  gr avi t y f or  a gi ven cel l  
s i ze wi l l  i ncr ease i t s out put ,  but  may r educe i t s 
l i f e.   I n some appl i cat i ons wher e bat t er y physi cal  
s i ze must  be kept  as smal l  as possi bl e,  t he hi gher  
speci f i c  gr avi t i es ar e speci f i ed.

d.   End Vol t age ( per  cel l ) .

The end vol t age ( per  cel l )  i s  t he vol t age at  whi ch 
t he bat t er y i s set  t o di sconnect  f r om t he UPS t o 
pr event  over di schar gi ng t he bat t er y.   End vol t ages 
used i n t he i ndust r y ar e 1. 60,  1. 63,  1. 65,  1. 67 
( st andar d) ,  1. 70,  and 1. 75 vol t s per  cel l .   Any 
di schar ge bel ow 1. 50 vol t s per  cel l  can damage t he 
bat t er y.   Rai s i ng t he end vol t age wi l l  i ncr ease t he 
bat t er y s i ze f or  a gi ven l oad i f  ot her  par amet er s 
ar e not  changed.

e.   Vent i l at i on.

Vent i l at i on of  s t or age bat t er y ar eas i s r equi r ed by 
NFPA 70.   A saf e envi r onment  f or  such ar eas exi st s 
wher e t he concent r at i on of  gaseous hydr ogen does not  
exceed 2 per cent  accumul at i on per  uni t  vol ume.   
Fact or s used t o det er mi ne t hi s condi t i on ar e t he 
s i ze and t ype of  bat t er y t o be char ged;  r oom vol ume;  
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maxi mum vol ume of  hydr ogen gas emi t t ed dur i ng 
char gi ng;  and vent i l at i on r at e.   Appr oxi mat el y 
0. 00045 cubi c met er  per  hour  0. 016 cubi c f oot  per  
hour  of  hydr ogen gas i s pr oduced f r om each f ul l y  
char ged wet  cel l  per  char gi ng amper e.   
Val ve- r egul at ed cel l s t ypi cal l y  pr oduce consi der abl y 
l ess.   Once suf f i c i ent  vent i l at i on i s pr oduced,  no 
need exi st s f or  expl osi on- pr oof  wi r i ng,  vapor - pr oof  
f i x t ur es,  or  ot her  speci al  pr ovi s i ons.   Mechani cal  
vent i l at i on ( an exhaust  f an)  shoul d be pr ovi ded i n 
accor dance wi t h t he bat t er y manuf act ur er ' s 
recommendations.

f .   Bat t er y Room Temper at ur e.

Bat t er y syst em per f or mance may be af f ect ed by 
bat t er y r oom t emper at ur es above or  bel ow t he st andar d
 25 degr ees C 77 degr ees F at  whi ch bat t er i es ar e 
r at ed.  Bat t er y capaci t y i s  r educed at  l ower  
t emper at ur es and bat t er y l i f e expect ancy i s r educed 
at  sust ai ned t emper at ur es gr eat er  t han 30 degr ees C 
86 degr ees F.  Bat t er i es shoul d be der at ed i f  bat t er y 
r oom t emper at ur es ar e expect ed t o var y mor e t han 
pl us or  mi nus 2. 78 degr ees 5 degr ees f r om t he 
st andar d 25 degr ees C 77 degr ees F.

g.   Saf et y Consi der at i ons.

Lar ge bat t er y r ooms wi l l  nor mal l y  r equi r e eyewash 
f aci l i t i es and shoul d be coor di nat ed wi t h t he 
pl umbi ng desi gner .   St or age bat t er i es and char gi ng 
equi pment  shoul d not  be i nst al l ed i n hazar dous 
l ocat i ons.   Saf et y equi pment  f or  t he bat t er y r oom 
shoul d i ncl ude t he f ol l owi ng:   f ul l  cover age f ace 
shi el d,  r ubber  or  neopr ene l ong cuf f  gl oves,  r ubber  
or  neopr ene apr on,  bat t er y mai nt enance bl anket ,  
i nsul at ed mai nt enance t ool s,  aci d absor pt i on and 
neut r al i zat i on suppl i es and t ypi cal  el ect r i cal  
saf et y boar d equi pment .

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

2. 15. 1   General

A st or age bat t er y wi t h suf f i c i ent  amper e- hour  r at i ng t o mai nt ai n UPS out put  
at  f ul l  capaci t y  f or  t he speci f i ed dur at i on shal l  be pr ovi ded f or  each UPS 
modul e.   The bat t er y shal l  be of  heavy- dut y,  i ndust r i al  desi gn sui t abl e f or  
UPS ser vi ce.   The cel l s shal l  be pr ovi ded wi t h f l ame ar r est or  vent s,  
i nt er cel l  connect or s and cabl es,  cel l - l i f t i ng st r aps,  cel l - number i ng set s,  
and t er mi nal  gr ease.   I nt er cel l  connect or s shal l  be s i zed t o mai nt ai n 
t er mi nal  vol t age wi t hi n vol t age wi ndow l i mi t s when suppl y i ng f ul l  l oad 
under  power  f ai l ur e condi t i ons.   Cel l  and connect or  har dwar e shal l  be 
st ai nl ess st eel  of  a t ype capabl e of  r esi st i ng cor r osi on f r om t he 
el ect r ol yt e used.
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2. 15. 2   Bat t er y Rat i ngs

Type [ l ead cal c i um]  [ l ead ant i mony]  [ ni ckel  
cadmium]

Speci f i c gr avi t y when f ul l y char ged [ 1. 215]  [ _____]

End vol t age [ 1. 67]  [ _____]  vol t s per  cel l

Fl oat  vol t age [ 2. 17 t o 2. 26]  [ 2. 15 t o 2. 22]  vol t s per  
cell

Equal i z i ng vol t age [ 2. 33 t o 2. 38]  [ _____]  vol t s per  cel l

2. 15. 3   Bat t er y Const r uct i on

The bat t er y shal l  be of  t he [ val ve- r egul at ed,  seal ed,  non- gassi ng,  
r ecombi nant  t ype]   [ wet - cel l  t ype and shal l  be suppl i ed compl et e wi t h 
t her momet er  and hydr omet er  hol der ] .

2. 15. 4   Bat t er y Cabi net

**************************************************************************
NOTE:   Del et e i f  a bat t er y cabi net  i s  not  r equi r ed.

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

The bat t er y pack assembl y shal l  be f ur ni shed i n a bat t er y cabi net  mat chi ng 
t he UPS cabi net .   The bat t er y cabi net  shal l  be desi gned t o al l ow f or  
checki ng t he t or que on t he connect i ons i n t he bat t er y syst em and t o pr ovi de 
adequat e access f or  annual  housekeepi ng chor es.   Ext er nal  wi r i ng i nt er f ace 
shal l  be t hr ough t he bot t om or  t op of  t he assembl y.   A smoke and hi gh 
t emper at ur e al ar m shal l  annunci at e det ect i on of  ei t her  smoke or  hi gh 
t emper at ur e wi t hi n t he bat t er y cabi net .

2. 15. 5   Bat t er y Rack

**************************************************************************
NOTE:   Del et e i f  a bat t er y r ack i s not  r equi r ed.  
Thr ee t i er  r acks shoul d be used onl y wher e f l oor  
space i s l i mi t ed.   They i ncr ease f l oor  l oadi ng and 
make mai nt enance mor e di f f i cul t .

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

The bat t er y shal l  be pr ovi ded wi t h a sui t abl e number  of  [ t wo- t i er ]  
[ t hr ee- t i er ]  r acks t o f i t  t he r oom l ayout  shown.   Bat t er y r ack shal l  be 
st eel  and shal l  be pr ot ect ed wi t h el ect r ol yt e- r esi st ant  pai nt .   Bat t er y 
r ack shal l  be shi pped unassembl ed and shal l  i ncl ude har dwar e necessar y f or  
assembl y.  Each r ack shal l  be compl et e wi t h bus bar s t o accommodat e cabl es 
f r om UPS modul e.   Bus bar  connect or s f or  bat t er y- t o- bat t er y connect i ons and 
hi gh- f l ex mul t i - st r anded copper  cabl e ( ASTM B173 st r andi ng c l ass H)  wi t h 
pr oper  cabl e suppor t s f or  connect i ng t op r ow of  bat t er i es t o bot t om r ow of  
bat t er i es at  r ack ends shal l  be pr ovi ded.   End sect i ons shal l  be cut  t o 
l engt h t o pr event  wast i ng f l oor  space.

2. 15. 6   Cel l - Ter mi nal  Cover s

Aci d- r esi st ant  t r anspar ent  cel l - t er mi nal  cover s not  exceedi ng 6 f eet  i n 
l engt h and wi t h vent  hol es dr i l l ed on t op wher e needed shal l  be pr ovi ded.

SECTI ON 26 32 33. 00 10  Page 38



2. 15. 7   Bat t er y Di sconnect

Each bat t er y pack assembl y shal l  have a f used di sconnect  swi t ch pr ovi ded i n 
a NEMA 1 encl osur e,  f i ni shed wi t h aci d- r esi st ant  pai nt  and l ocat ed i n l i ne 
wi t h t he assembl y.   Swi t ch shal l  be compl et e wi t h l i ne s i de and l oad s i de 
bus bar s f or  connect i on t o bat t er y cel l s .   Swi t ch shal l  be r at ed [ _____]  V 
dc,  [ _____]  amper es,  3- pol e wi t h i nt er r upt i ng r at i ng as r equi r ed by syst em 
capaci t y,  and shal l  have an ext er nal  oper at or  t hat  i s  l ockabl e i n t he " of f "  
position.

2. 15. 8   Sei smi c Requi r ement s

**************************************************************************
NOTE:  Pr ovi de sei smi c r equi r ement s f or  bat t er y 
suppor t s,  i f  a Gover nment  desi gner  i s  t he Engi neer  
of  Recor d,  and show on t he dr awi ngs.   Del et e t he 
i nappr opr i at e br acket ed phase.   Per t i nent  por t i ons 
of  UFC 3- 310- 04 and Sect i ons 13 48 00,  23 05 48. 19,  
and 26 05 48. 00 10,  pr oper l y edi t ed,  must  be 
i ncl uded i n t he cont r act  document s.  

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

The bat t er y suppor t  syst em shal l  [ conf or m t o UFC 3- 310- 04  and Sect i ons 
13 48 00 [ SEI SMI C]  BRACI NG FOR MI SCELLANEOUS EQUI PMENT,  23 05 48. 19 
[ SEI SMI C]  BRACI NG FOR HVAC,  AND 26 05 48. 00 10 SEI SMI C PROTECTI ON FOR 
ELECTRI CAL EQUI PMENT]  [ be as i ndi cat ed] .

2. 15. 9   Bat t er y Moni t or

A bat t er y moni t or  shal l  be pr ovi ded f or  each bat t er y pack assembl y.   At  a 
mi ni mum,  t hi s devi ce shal l  moni t or  t he f ol l owi ng par amet er s:

a.   Tot al  syst em vol t age.

b.   Ambi ent  r oom t emper at ur e.

c.   Tot al  bat t er y di schar ge cycl es wi t h a dur at i on of  [ 30 seconds or  l ess]  
[ gr eat er  t han 30 seconds but  l ess t han 5 mi nut es]  [ gr eat er  t han 5 
minutes].

The moni t or  shal l  al so r ecor d t he t ot al  accumul at ed di schar ge mi nut es and 
accumul at ed bat t er y syst em di schar ge kW hour s.

2. 16   FACTORY TESTI NG

**************************************************************************
NOTE:   Edi t  as r equi r ed f or  s i ngl e modul e syst em.

The desi gner  shoul d car ef ul l y  eval uat e t he UPS 
appl i cat i on and t he user ' s mi ssi on t o det er mi ne 
cr i t i cal  t est s f or  t he UPS t hat  wi l l  ensur e UPS/ l oad 
compat i bi l i t y .   These t est s shoul d be conduct ed at  
t he f act or y and t he r esul t s val i dat ed pr i or  t o 
shi pment  t o t he s i t e.   The r equi r ed UPS/ l oad 
i nt er act i on can be achi eved by r equest i ng t he 
f ol l owi ng t est s pl us any ot her  t est s t he desi gner  
deems necessar y:
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a.   Test s t o ensur e t hat  t he UPS r at ed power  f act or  
i s  ver i f i ed;

b.   Test s t o ensur e t hat  t he UPS syst em wi l l  oper at e 
i n t ot al  accor d and suppor t  t he r at ed l oad;

c.   Test s t o ensur e t hat  t he UPS syst em can deal  
wi t h l oad anomal i es ( odd har moni cs,  et c. )  associ at ed 
wi t h t he user ' s equi pment  l oad.

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

The UPS syst em shal l  be f act or y t est ed t o meet  t he r equi r ement s speci f i ed 
usi ng a t est  bat t er y ( not  t he bat t er y t o be suppl i ed wi t h t he syst em) .   UPS 
modul e shal l  be f act or y l oad t est ed as an i ndependent  assembl y wi t h 3- phase 
ac i nput  power  and wi t h bat t er y power  f or  a mi ni mum of  8 hour s,  wi t h met er  
r eadi ngs t aken ever y 30 mi nut es.   Load shal l  be bal anced at  r at ed kVA and 
r at ed power  f act or .

a.   Submi t  a det ai l ed descr i pt i on of  pr oposed f act or y t est  and f i el d t est  
pr ocedur es,  i ncl udi ng pr oposed dat es and st eps out l i ni ng each t est ,  how 
i t  i s  t o be per f or med,  what  i t  accompl i shes,  and i t s dur at i on,  not  
l at er  t han [ _____]  mont hs pr i or  t o t he dat e of  each t est .

b.   Fact or y t est s f or  t he UPS modul e shal l  be r un under  f ul l  l oad,  and wi l l  
be wi t nessed by t he Gover nment .   Shoul d a mal f unct i on occur ,  t he 
pr obl em shal l  be cor r ect ed and t he t est  shal l  be r epeat ed.   As a 
mi ni mum,  t he f act or y t est s shal l  i ncl ude t he par amet er s descr i bed i n 
par agr aphs ac I nput ,  ac Out put ,  Tr ansi ent  Response and Ef f i c i ency.   The 
t est s shal l  encompass al l  aspect s of  oper at i on,  such as modul e f ai l ur e,  
st at i c bypass oper at i on,  bat t er y f ai l ur e,  i nput  power  f ai l ur e and 
over l oad r at i ngs.

c.   Not i f y t he Gover nment  i n wr i t i ng at  l east  2 weeks bef or e t est i ng.   
Fact or y- t est  t i me shal l  not  be used f or  syst em debuggi ng and/ or  
checkout .   Such wor k shal l  be done pr i or  t o not i f y i ng t he Gover nment  
t hat  t he syst em i s r eady f or  t est i ng.   Fact or y t est s shal l  be per f or med 
dur i ng nor mal  busi ness hour s.   The syst em shal l  be i nt er connect ed and 
t est ed f or  an addi t i onal  8 hour s t o ensur e pr oper  wi r i ng and 
performance.

d.   Submi t  f act or y and f i el d t est  r epor t s i n bookl et  f or m t abul at i ng 
f act or y and f i el d t est s and measur ement s per f or med,  upon compl et i on and 
t est i ng of  t he i nst al l ed syst em.   Fact or y and f i el d t est  r epor t s shal l  
be s i gned by an of f i c i al  aut hor i zed t o cer t i f y  on behal f  of  t he 
manuf act ur er  of  t he UPS syst em t hat  t he syst em meet s speci f i ed 
r equi r ement s.   The r epor t s shal l  be dat ed af t er  t he awar d of  t hi s 
cont r act ,  shal l  s t at e t he Cont r act or ' s name and addr ess,  shal l  name t he 
pr oj ect  and l ocat i on,  and shal l  l i s t  t he speci f i c  r equi r ement s whi ch 
ar e bei ng cer t i f i ed.

2. 16. 1   Tr ansi ent  Test s

Tr ansi ent  t est s shal l  be conduct ed usi ng hi gh- speed osci l l ogr aph t ype 
r ecor der s t o demonst r at e t he oper at i on of  t he component s t o t he 
sat i sf act i on of  t he Gover nment .   These t est s shal l  i ncl ude 50 per cent  t o 
100 per cent  l oad changes,  manual  t r ansf er ,  manual  r et r ansf er ,  l ow dc bus 
i ni t i at ed t r ansf er  and l ow ac out put  bus t r ansf er .   A r ecor di ng i nst r ument  
equi pped wi t h an event  mar ker  shal l  be used.
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2. 16. 2   Ef f i c i ency Test s

Test i ng f or  ef f i c i ency shal l  be per f or med at  zer o out put  up t o 100 per cent  
of  st at ed kVA out put  i n 25 per cent  st eps,  [ 0. 8]  [ 0. 9]  power  f act or ,  wi t h 
bat t er y f ul l y  char ged and f l oat i ng on t he dc bus,  wi t h nomi nal  i nput  
vol t age,  and wi t h modul es connect ed t o t he syst em t o r epr esent  act ual  
oper at i ng condi t i ons.

2. 17   INSPECTION

I nspect i on bef or e shi pment  i s  r equi r ed.   The manuf act ur er  shal l  not i f y  t he 
Gover nment  at  l east  2 weeks bef or e shi ppi ng dat e so t hat  an i nspect i on can 
be made.

PART 3   EXECUTI ON

3. 1   EXAMINATION

Af t er  becomi ng f ami l i ar  wi t h det ai l s  of  t he wor k,  ver i f y di mensi ons i n t he 
f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng t he wor k.

3. 2   INSTALLATION

The UPS syst em shal l  be set  i n pl ace,  wi r ed and connect ed i n accor dance 
wi t h t he appr oved shop dr awi ngs and manuf act ur er ' s  i nst r uct i ons.   Submi t  
det ai l  dr awi ngs consi st i ng of  a compl et e l i s t  of  equi pment  and mat er i al s,  
manuf act ur er ' s descr i pt i ve and t echni cal  l i t er at ur e,  bat t er y s i z i ng 
cal cul at i ons accor di ng t o I EEE 485,  i nst al l at i on i nst r uct i ons,  s i ngl e- l i ne 
di agr ams,  l adder - t ype schemat i c di agr ams,  el evat i ons,  l ayout  dr awi ngs,  and 
det ai l s  r equi r ed t o demonst r at e t hat  t he syst em has been coor di nat ed and 
wi l l  f unct i on pr oper l y as a uni t .   The UPS bat t er y shal l  be shi pped t o t he 
s i t e dr y.

3. 3   FI ELD SUPERVI SI ON,  STARTUP AND TESTI NG

The ser vi ces of  a manuf act ur er ' s r epr esent at i ve who i s exper i enced i n t he 
i nst al l at i on,  adj ust ment ,  and oper at i on of  t he equi pment  speci f i ed shal l  be 
pr ovi ded.   The r epr esent at i ve shal l  super vi se t he i nst al l at i on,  adj ust ment  
and t est i ng of  t he equi pment .   The r epr esent at i ve shal l  check t he wi r i ng 
bet ween equi pment ,  st ar t  up t he syst em,  and f i el d t est  t he f unct i ons,  
i nt er l ocks and pr ot ect i ve devi ces t o ensur e t hat  t he t ot al  syst em i s 
f unct i oni ng accor di ng t o t he i nt ent  of  t he desi gn.   The f i el d t est s shal l  
be per f or med under  t he super vi s i on of  a f act or y- t r ai ned r epr esent at i ve of  
t he equi pment  manuf act ur er  and wi t nessed by t he Gover nment .   The Gover nment  
shal l  be gi ven 2 weeks wr i t t en advance not i ce of  t he dat e and t i me when 
t est i ng wi l l  be conduct ed.

3. 3. 1   Fi el d Test s

As a mi ni mum,  t he st ar t up and f i el d t est  pr ocedur es shal l  i ncl ude t he 
following:

a.   Ensur e t hat  shi ppi ng member s have been r emoved.

b.   Check f or  damage ( dent s,  scr at ches,  f r ame mi sal i gnment ,  damage t o panel  
devi ces,  et c) .

c.   Ensur e t hat  i nt er i or s ar e f r ee of  f or ei gn mat er i al s,  t ool s and di r t .
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d.   At t ach a phase r ot at i on met er  t o t he UPS i nput ,  out put  and bypass 
buses,  and obser ve pr oper  phase sequences.

e.   Tor que t est  bus connect i ons at  shi ppi ng spl i t s .   Al so t or que t est  
bat t er y connect i ons.

f .   Check each el ect r i cal  bus f or  pr oper  phasi ng and i dent i f i cat i on.

g.   Check and t est  sel ect or  swi t ches and met er s f or  pr oper  oper at i on.

h.   Check door s f or  pr oper  al i gnment  and oper at i on.

i .   Check and t est  each pr ot ect i ve devi ce f or  pr oper  mechani cal  and 
el ect r i cal  oper at i on.

j .   Check pr ot ect i ve devi ce over cur r ent  t r i p set t i ngs.

k.   Check and t est  i ndi cat i ng l i ght s f or  pr oper  oper at i on and col or .

l .   Per f or m onsi t e f i el d t est  pr ocedur es.

m.   Demonst r at e t o t he Gover nment  t hat  t he speci f i ed f unct i ons and 
i nt er l ocks have been i mpl ement ed.

n.   Pr ovi de I EEE 450 bat t er y i nst al l at i on cer t i f i cat i on.

o.   Check key i nt er l ock key number s,  i f  used,  t o ensur e agr eement  wi t h 
i nt er l ocki ng scheme.

3. 3. 2   Load Test

**************************************************************************
NOTE:   Edi t  as r equi r ed,  dependi ng upon whet her  a 
t empor ar y or  per manent  l oad bank i s t o be pr ovi ded 
and on t he t ype of  UPS syst em.   Thi s par agr aph may 
be del et ed f or  smal l  UPS syst ems.

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

The i nst al l ed syst em shal l  be l oad t est ed f or  a cont i nuous 24 hour  per i od 
by means of  r esi st i ve l oad banks.   The syst em shal l  be cont i nuousl y t est ed 
at  1/ 2 l oad f or  8 hour s,  3/ 4 l oad f or  8 hour s and f ul l  l oad f or  8 hour s.   
[ Load banks wi l l  be avai l abl e onsi t e and shal l  be connect ed t o UPS 
equi pment  by t he Cont r act or . ]   [ The equi pment  manuf act ur er  shal l  pr ovi de 
r esi st i ve l oad banks of  t ot al  kW l oad of  equi pment  t o f aci l i t at e st ar t up 
under  l oad condi t i ons,  and t o conduct  l oad t est s descr i bed above. ]   
I nst r ument  r eadi ngs shal l  be r ecor ded ever y hal f  hour  f or  t he f ol l owi ng:

a.   I nput  vol t age ( al l  t hr ee phases,  f or  each modul e) .

b.   I nput  cur r ent  ( al l  t hr ee phases,  f or  each modul e) .

c.   I nput  f r equency.

d.   Bat t er y vol t age f or  each modul e.

e.   Out put  vol t age ( al l  t hr ee phases,  f or  each modul e) .

f .   Out put  cur r ent  ( al l  t hr ee phases,  f or  each modul e) .
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g.   Out put  k i l owat t s f or  each modul e.

h.   Out put  f r equency.

i .   Out put  vol t age ( al l  t hr ee phases -  syst em out put ) .

j .   Out put  cur r ent  ( al l  t hr ee phases -  syst em out put ) .

k.   Out put  k i l owat t s ( syst em out put ) .

3. 3. 3   Ful l  Load Bur n I n Test

**************************************************************************
NOTE:   Del et e emer gency sour ce t est i ng r equi r ement s 
i f  no emer gency sour ce i s avai l abl e.

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

The i nst al l ed syst em shal l  under go an addi t i onal  f ul l  l oad bur n- i n per i od 
of  24 cont i nuous hour s.   I f  a f ai l ur e occur s dur i ng t he bur n- i n per i od,  t he 
t est s shal l  be r epeat ed.   I nst r ument  r eadi ngs shal l  be r ecor ded ever y hal f  
hour  as above.   Dur i ng t he bur n- i n per i od,  t he f ol l owi ng t est s shal l  be 
performed:

a.   Wi t h t he UPS car r y i ng maxi mum cont i nuous desi gn l oad and suppl i ed f r om 
t he nor mal  sour ce,  swi t ch [ 100 per cent  l oad]  [ 50 per cent  l oad]  on and 
of f  a mi ni mum of  f i ve t i mes wi t hi n [ t he bur n- i n per i od]  [ _____] .

b.   Wi t h t he UPS car r y i ng maxi mum cont i nuous desi gn l oad and suppl i ed f r om 
t he emer gency sour ce,  r epeat  t he swi t chi ng oper at i ons descr i bed i n st ep 
a.   Al so,  ver i f y  t hat  t he UPS modul e r ect i f i er  char ger  uni t ( s)  go i nt o 
t he second- st ep cur r ent  l i mi t  mode.

c.   Wi t h t he UPS car r y i ng maxi mum cont i nuous desi gn l oad and oper at i ng on 
bat t er y power ,  r epeat  t he swi t chi ng oper at i ons descr i bed i n st ep a 
above.

d.   Cont i nue oper at i on on bat t er y power  f or  1 mi nut e,  t hen r est or e nor mal  
power.

Fur ni sh a hi gh- speed dual  t r ace osci l l ogr aph t o moni t or  t en or  mor e cycl es 
of  t he above t est s at  t he ON and OFF t r ansi t i ons and t wo t ypi cal  
st eady- st at e per i ods,  one shor t l y  af t er  t he l oad i s ener gi zed ( at  30 t o 60 
seconds)  and one af t er  oper at i on has st abi l i zed ( at  8 t o 10 mi nut es) .   Four  
copi es of  t he t r aces shal l  be del i ver ed t o t he Cont r act i ng Of f i cer .

3. 3. 4   Bat t er y Di schar ge Test

**************************************************************************
NOTE:   Del et e modul e r ef er ences i f  not  needed.

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

Wi t h t he bat t er y f ul l y  char ged,  t he syst em shal l  under go a compl et e bat t er y 
di schar ge t est  t o f ul l  depl et i on and a r echar ge t o nomi nal  condi t i ons.   
I nst r ument  r eadi ngs shal l  be r ecor ded ever y mi nut e dur i ng di schar ge f or  t he 
following:

a.   Bat t er y vol t age f or  each modul e.

SECTI ON 26 32 33. 00 10  Page 43



b.   Bat t er y cur r ent  f or  each modul e.

c.   Out put  vol t age ( al l  t hr ee phases)  f or  each modul e.

d.   Out put  cur r ent  ( al l  t hr ee phases)  f or  each modul e.

e.   Out put  k i l owat t s f or  each modul e.

f .   Out put  vol t age ( al l  t hr ee phases -  syst em out put ) .

g.   Out put  cur r ent  ( al l  t hr ee phases -  syst em out put ) .

h.   Out put  k i l owat t s ( syst em out put ) .

i .   Out put  f r equency.

3. 4   POSTI NG FRAMED DATA AND I NSTRUCTI ONS

Fr amed dat a and i nst r uct i ons cont ai ni ng wi r i ng and cont r ol  di agr ams under  
gl ass or  i n l ami nat ed pl ast i c shal l  be post ed wher e di r ect ed.   Condensed 
oper at i ng i nst r uct i ons,  pr epar ed i n t yped f or m,  shal l  be f r amed as 
speci f i ed above and post ed besi de t he di agr ams.   The f r amed i nst r uct i ons 
shal l  be post ed bef or e accept ance t est i ng of  t he syst em.

3. 5   FI ELD TRAI NI NG

**************************************************************************
NOTE:   Del et e v i deo t ape r ef er ences i f  not  r equi r ed.

I nser t  cor r ect  r at i ngs and dat a f or  al l  br acket ed 
i t ems i n t he f ol l owi ng s i x dat a sheet  pages.   The 
number s wi t hi n br acket s ar e onl y exampl es and 
cor r ect  val ues shoul d be i nser t ed.

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

Pr ovi de a f i el d t r ai ni ng cour se,  f or  desi gnat ed oper at i ng and mai nt enance 
st af f  member s,  f or  a t ot al  per i od of  12 hour s of  nor mal  wor ki ng t i me 
st ar t i ng af t er  t he syst em i s f unct i onal l y compl et e but  pr i or  t o f i nal  
accept ance t est .   Submi t  l esson pl ans and t r ai ni ng manual s f or  t he t r ai ni ng 
phases,  i ncl udi ng t ype of  t r ai ni ng t o be pr ovi ded and pr oposed dat es,  wi t h 
a l i s t  of  r ef er ence mat er i al s.

a.   Di v i de t he 12 hour s i nt o t wo sessi ons of  6 hour s each.   Each sessi on 
shal l  be conduct ed on a di f f er ent  day.   [ Fi el d t r ai ni ng shal l  be 
v i deot aped and t he t ape shal l  be l ef t  wi t h t he Cont r act i ng Of f i cer . ]   
[ A f act or y t r ai ni ng v i deot ape shal l  be pr ovi ded as par t  of  t he t r ai ni ng 
materials.]

b.   Fi el d t r ai ni ng shal l  cover  t he i t ems cont ai ned i n t he oper at i ng and 
mai nt enance manual s.   Submi t  [ 6]  [ _____]  compl et e copi es of  oper at i on 
manual s f or  t he UPS Syst em out l i ni ng t he st ep- by- st ep pr ocedur es 
r equi r ed f or  syst em st ar t up,  oper at i on and shut down.   The i nst r uct i ons 
shal l  i ncl ude t he manuf act ur er ' s name,  equi pment  model  number ,  ser v i ce 
manual ,  par t s l i s t ,  and br i ef  descr i pt i on of  equi pment  and i t s basi c 
oper at i onal  f eat ur es.

c.   Submi t  [ 6]  [ _____]  compl et e copi es of  mai nt enance manual s l i s t i ng 
r out i ne mai nt enance pr ocedur es,  possi bl e br eakdowns and r epai r s,  and 
t r oubl eshoot i ng gui des.   Cor r ect i ve mai nt enance pr ocedur es shal l  
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i dent i f y t he most  pr obabl e f ai l ur es and t he appr opr i at e r epai r s.   Test  
measur ement  l evel s shal l  be r ef er enced t o speci f i c  t est  poi nt s on t he 
i nst al l ed equi pment .   Oper at i on and mai nt enance manual s may be ei t her  
combi ned or  separ at e.
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             UPS SYSTEM PERFORMANCE DATA SHEET        SHEET  1  OF  6
_______________________________________________________________________________
          I TEM                 SPECI FI ED                SUBMI TTED
_______________________________________________________________________________
                          [ SI NGLE MODULE]
       SYSTEM OPERATI ON   [ PARALLEL REDUNDANT]
                          [ PARALLEL NON REDUNDANT]
_______________________________________________________________________________
       NUMBER OF SYSTEMS  [ _____]
_______________________________________________________________________________
   G   NUMBER OF MODULES  PRESENT   [ _____]
   E   I N EACH SYSTEM     FUTURE    [ _____]
   N   _________________________________________________________________
   E   SYSTEM CAPACI TY:
   R        PRESENT       [ _____]  kW/ [ _____]  kVA
   A        FUTURE        [ _____]  kW/ [ _____]  kVA
   L   _________________________________________________________________
       BATTERY            ONE PER MODULE
       _________________________________________________________________
       MTBF ( SYSTEM)
       _________________________________________________________________
       MTTR
       _________________________________________________________________
       MODULE RATI NG      [ _____]  kW/ [ _____]  kVA
   M   _________________________________________________________________
   O   DC VOLTAGE WI NDOW  [ _____]  Vdc
   D   _________________________________________________________________
   U   I NPUT/ OUTPUT
   L   PROTECTI VE DEVI CE  [ _____]  A SYM.
   E   I NTERRUPT.  RATI NG
_______________________________________________________________________________
       MANUFACTURER       __________
       _________________________________________________________________
       TYPE               [ LEAD- CALCI UM]
                          [ LEAD- ANTI MONY]
                          [ NI CKEL- CADMI UM]
   B   _________________________________________________________________
   A   DI SCHARGE TI ME TO
   T   END VOLTAGE AT     [ _____]  MI NUTES
   T   FULL LOAD
   E   _________________________________________________________________
   R   END VOLTAGE        [ _____]  V/ CELL
   Y   _________________________________________________________________
       SPECI FI C GRAVI TY   [ _____]
       _________________________________________________________________
       FLOAT VOLTAGE      [ _____]  V/ CELL
       _________________________________________________________________
       NUMBER OF CELLS    [ _____]  CELLS
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______________________________________________________________________________

  UPS SYSTEM PERFORMANCE DATA SHEET        SHEET  2  OF  6
 
______________________________________________________________________________
          I TEM                 SPECI FI ED                SUBMI TTED
 
______________________________________________________________________________
  B    HYDROGEN
  A    GENERATI ON          ___________
  T    _________________________________________________________________
  T    RECHARGE TI ME TO
       95 per cent  CAPACI TY       10 X DI SCHARGE
_______________________________________________________________________________
  S C  PROTECTI VE DEVI CE  [ AI R POWER,  DRAW- OUT]  [ _____]
  Y A  _________________________________________________________________
  S B  MANUFACTURER       ____________
  T I   _________________________________________________________________
  E N  I NTERRUPTI NG RATE  [ _____]  A SYM.
  M E  _________________________________________________________________
    T  STATI C SWI TCH      [ _____]  A
_______________________________________________________________________________
       VOLTS,  LI NE/ LI NE   [ _____]  V
       _________________________________________________________________
       PHASES             [ 3- PHASE,  3- WI RE]  [ _____]
       _________________________________________________________________
   A   VOLTAGE RANGE      + 10 per cent ,  -  15 per cent
   C   _________________________________________________________________
       FREQUENCY          [ 50]  [ 60]  Hz
   I    _________________________________________________________________
   N   FREQUENCY RANGE    +/ -  5 per cent
   P   _________________________________________________________________
   U   POWER WALK- I N
   T   20 TO 100 per cent  LOAD   15 -  24 SECONDS
       _________________________________________________________________
       TOTAL HARMONI C
       DI STORTI ON         [ 5 per cent  MAX ( CURRENT) ]  [ _____]
       REFLECTED- PRI MARY
       _________________________________________________________________
       ORDER OF HARMONI C          ______           PERCENTAGE OF TOTAL
                2nd
                3r d
                4t h
                5t h
                6t h
                7t h
                8t h
                9t h
  ( FI LL I N
       AS REQUI RED)
       _________________________________________________________________
       TRANSFORMER SUB-
       CYCLE I NRUSH       [ _____]  x FULL LOAD
       _________________________________________________________________
       POWER FACTOR       [ 0. 8]  [ 0. 9]
_______________________________________________________________________________

_______________________________________________________________________________
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             UPS SYSTEM PERFORMANCE DATA SHEET        SHEET  3  OF  6
_______________________________________________________________________________
          I TEM                  SPECI FI ED                SUBMI TTED
_______________________________________________________________________________
       VOLTAGE,  LI NE- LI NE  [ _____]  V
       _________________________________________________________________
       PHASES              3- PHASE,   4- WI RE
       _________________________________________________________________
       POWER FACTOR        0. 8 LAGGI NG,   1. 0
       _________________________________________________________________
       VOLTAGE REGULATI ON
         BALANCED LOAD     +/ -  1. 0 per cent
                          ______________________________________________
       50 per cent  I MBALANCE     +/ -  2. 0 per cent
          BETWEEN PHASES  ______________________________________________

         NO- LOAD
         MODULATI ON        +/ -  1. 0 per cent
                          ______________________________________________
         DRI FT ( 30 DAYS)    +/ -  1. 0 per cent
       _________________________________________________________________
       VOLTAGE ADJUST.      +/ -  5. 0 per cent  MANUALLY
       _________________________________________________________________
   A   FREQUENCY           60 Hz
   C   _________________________________________________________________
         REGULATI ON        +/ -  0. 1 per cent
   O                      ______________________________________________
   U     DRI FT ( 24 HRS. )    +/ -  0. 1 per cent
   T   _________________________________________________________________
   P   HARMONI C CONTENT
   U     TOTAL ( 50% NON- LI NEAR LOAD      7. 0 per cent  MAX.
   T     TOTAL ( LI NEAR LOAD)              5. 0 per cent  MAX.
         SI NGLE HARMONI C ( LI NEAR LOAD)    3. 0 per cent  MAX.
       _________________________________________________________________
       PHASE DI SPLACEMENT

         BALANCED LOAD     +/ -  1. 0 DEG.  OF BYPASS
                          ______________________________________________
         50 per cent  I MBALANCE   +/ -  3. 0 DEG.  OF BYPASS
       _________________________________________________________________
       WAVE FORM
       DEVI ATI ON FACTOR    5. 0 per cent        ( NO LOAD)
       _________________________________________________________________
       OVERLOAD CAPACI TY
         125 per cent        10 MI NUTES
                          ______________________________________________
         150 per cent        30 SECONDS
                          ______________________________________________
         300 per cent        MOMENTARY
_______________________________________________________________________________
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_______________________________________________________________________________

             UPS SYSTEM PERFORMANCE DATA SHEET        SHEET  4  OF  6
_______________________________________________________________________________
          I TEM                  SPECI FI ED                SUBMI TTED
_______________________________________________________________________________
       LOAD SHARI NG        +/ -  5. 0 per cent  OF AVERAGE LOAD
       AMONG MODULES
       _________________________________________________________________
       VOLT.  TRANSI ENT
       RESPONSE

         50% STEP LOAD
          0 t o 50 per cent   +/ -  8. 0 per cent
                          ______________________________________________
         50% STEP LOAD
         50 t o 100%        +/ -  8. 0 per cent
                          ______________________________________________
         LOSS OR RETURN
         OF I NPUT          +/ -  1. 0 per cent
                          ______________________________________________
         LOSS OR RETURN
         OF A REDUNDANT
         MODULE
           AUTOMATI CALLY   +/ -  8. 0 per cent
                          ______________________________________________
           MANUALLY        +/ -  8. 0 per cent
                          ______________________________________________
  A       AUTO TRANSFER,
  C       AT FULL LOAD,
          FROM UPS TO      +/ -  4. 0 per cent
  O       BYPASS          ______________________________________________
  U
  T       MANUAL TRANS-
  P       FER,  AT FULL
  U       LOAD,  FROM       +/ -  4. 0 per cent
  T       BYPASS TO UPS   ______________________________________________

          RECOVERY TI ME
          TO 99% STEADY-    50 MI LLI SECONDS
          STATE COND.      ______________________________________________

       FREQUENCY TRANS-     +/ -  0. 5 Hz
       I ENT RESPONSE
       _________________________________________________________________
       SLEW RATE           1. 0 Hz/ SECOND
_______________________________________________________________________________
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_______________________________________________________________________________

             UPS SYSTEM PERFORMANCE DATA SHEET        SHEET  5  OF  6
_______________________________________________________________________________
          I TEM                  SPECI FI ED                SUBMI TTED
_______________________________________________________________________________
 A  O
 C  U  EFFI CI ENCY @ FULL
    T     LOAD
    P     MODULE           [ _____] per cent
    U                     ______________________________________________
    T     SYSTEM           [ _____] per cent
_______________________________________________________________________________
       SYSTEM NOI SE GEN.
       LEVEL @ 1. 8 M
       6 FT.
       FROM EQUI PMENT      [ _____]  DBA
       _________________________________________________________________
       OPERATI NG AMBI ENT
       TEMPERATURE         0 t o [ 40]  [ 50]  DEG.  C
                           32 t o [ 104]  [ 122]  DEG.  F
       _________________________________________________________________
       STORAGE AMBI ENT
       TEMPERATURE        - 20 t o +60 DEG.  C
                          - 4 t o +140 DEG.  F.
       _________________________________________________________________
   E   BATTERY ROOM
   N   AMBI ENT TEMP.        25 DEG.  C 77 DEG.  F NOMI NAL
   V   _________________________________________________________________
   I    RELATI VE HUMI DI TY
   R   ( NON- CONDENSI NG)     0 -  95 per cent
   O   _________________________________________________________________
   N   BAROMETRI C PRES-
   M   SURE ( ALTI TUDE)
   E
   N      OPERATI NG
          OPERATI NG      0 -  [ _____]  FT.
   T      NON- OPERATI NG  12, 200 M
   A      NON- OPERATI NG  0 -  40, 000 FT.
   L   _________________________________________________________________
       HEAT REJECTI ON               ______

          MODULE
          SYSTEM
_______________________________________________________________________________
   P
   H   MODULE                       ______
   Y
   S      SI ZE
   I       WEI GHT
   C   _________________________________________________________________
   A
   L   SYSTEM CABI NET               ______

   D      SI ZE
   A      WEI GHT
   T
   A
_______________________________________________________________________________
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_______________________________________________________________________________

             UPS SYSTEM PERFORMANCE DATA SHEET        SHEET  6  OF  6
_______________________________________________________________________________
          I TEM                  SPECI FI ED                SUBMI TTED
_______________________________________________________________________________
 P  D
 H  A
 Y  T  BATTERY                      ______
 S  A
 I         SEI SMI C PARAMETERS
 C        RACKS   SI ZE
 A                WEI GHT
 L        CELLS   SI ZE
                  WEI GHT
          DI SCON-  SI ZE
          NECT    WEI GHT
_______________________________________________________________________________

_______________________________________________________________________________

        - -  End of  Sect i on - -
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