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SECTI ON 26 36 23

AUTOMATI C TRANSFER SWI TCHES AND BY- PASS/ I SOLATI ON SWI TCH
05/ 20,  CHG 1:  08/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  l ow vol t age appl i cat i ons ( 600V or  
l ess)  of  aut omat i c t r ansf er  swi t ches ( ATS)  and ATS 
wi t h by- pass/ i sol at i on swi t ches.   See TSEWG TP- 09 
Aut omat i c Tr ansf er  Equi pment  whi t e paper  at  
ht t ps: / / www. wbdg. or g/ f f c/ dod/ suppl ement al - t echni cal -
cr i t er i a/ t sewg- t p- 09See TSEWG TP- 19 St at i c 
Uni nt er r upt i bl e Power  Suppl y ( UPS)  whi t e paper  at  
ht t ps: / / www. wbdg. or g/ f f c/ dod/ suppl ement al - t echni cal -
cr i t er i a/ t sewg- t p- 19   Thi s speci f i cat i on super sedes 
pr evi ous ver si ons of  UFGS- 26 36 00. 00 10 Aut omat i c 
Tr ansf er  Swi t ch and By- Pass/ I sol at i on Swi t ch and 
UFGS- 26 36 23. 00 20 Aut omat i c Tr ansf er  Swi t ches.

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

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

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

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on i s f or  use when t he 
nat ur e of  el ect r i cal  l oads i ndi cat es a need f or  
aut omat i c t r ansf er  bet ween t wo power  sour ces.   
Ter mi nol ogy used depends on t he appl i cat i on.   
" Pr ef er r ed"  and " al t er nat e"  shoul d be used when t hi s 
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speci f i cat i on appl i es t o a st and- by gener at or  syst em 
as def i ned i n NFPA 70.   The same t er mi nol ogy shoul d 
be used when swi t chi ng bet ween di f f er ent  set s of  
ser vi ce ent r ance conduct or s or  bet ween f eeder s 
suppl i ed by di f f er ent  t r ansf or mer s.   " Nor mal "  and 
" emer gency"  shoul d be used f or  t he emer gency syst em 
appl i cat i on descr i bed i n NFPA 70.

Thi s speci f i cat i on cover s convent i onal ,  st andar d,  
commer ci al l y avai l abl e equi pment  appr opr i at e f or  
most  Depar t ment  of  Ar my/ Ai r  For ce/ Navy 
appl i cat i ons.   Speci al  appl i cat i ons may r equi r e 
synchr oni zed,  c l osed- t r ansi t i on t r ansf er ,  or  
wi t hdr awal  f eat ur es t o f aci l i t at e r api d mai nt enance 
or  r epai r .   Manuf act ur er s of  st andar d ATS may be 
abl e t o pr ovi de ATS f or  speci al  appl i cat i ons.

Fi r e pumps may ut i l i ze an aut omat i c t r ansf er  
swi t ch.   NFPA 20 descr i bes Ar r angement  I  and 
Ar r angement  I I .   Ar r angement  I  i s  t he most  common 
and i t  i s  wher e t he ATS i s par t  of  t he f i r e pump 
cont r ol l er  and Sect i on 21 30 00 FI RE PUMPS i s t o be 
used i nst ead of  t hi s speci f i cat i on.   Ar r angement  I I  
i s  a separ at e ATS f r om t he cont r ol l er .   Thi s i s not  
as common si nce t he swi t ch has t o be l i s t ed f or  
el ect r i c- mot or  dr i ven f i r e pump ser vi ce and t her e 
ar e onl y a f ew manuf act ur er s t hat  have t hi s l i s t i ng.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng syst em desi gn r equi r ement s ar e 
t o be adher ed t o when pr ovi di ng aut omat i c t r ansf er  
swi t ches:

1.   The neut r al  conduct or  f or  each sour ce of  suppl y,  
i ncl udi ng t he neut r al  on separ at el y der i ved syst ems,  
must  be swi t ched by t he t r ansf er  swi t ch.

2.   Ser vi ce r at ed aut omat i c t r ansf er  swi t ches ar e 
avai l abl e ( ATS and ser vi ce ent r ance br eaker  i ncl uded 
i n one encl osur e) .   I n many cases i t  i s  mor e cost  
ef f ect i ve t o i ncl ude t he ser vi ce over cur r ent  
pr ot ect i on i nt er nal  t o t he encl osur e i n addi t i on t o 
t he ATS and t hi s i s t he r ecommended appr oach.   
Desi gner  shoul d consi der  cost  savi ngs due t o 
el i mi nat i on of  addi t i onal  cabl e and i nst al l at i on 
l abor .   I f  t hi s i s not  possi bl e or  pr act i cal ,  t hen 
speci f y a ser vi ce r at ed t r ansf er  swi t ch wi t h t he 
appr opr i at e i nt egr at ed over cur r ent  pr ot ect i on as 
par t  of  t he t r ansf er  swi t ch.

3.   Do not  use open t ype t r ansf er  swi t ches i nst al l ed 
i n ot her  equi pment  such as swi t chboar ds.   
Consi der at i on shoul d be made r egar di ng over al l  
i nst al l at i on cost  and mi ni mi zi ng f oot pr i nt .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t he f ol l owi ng r el at ed gui de 
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speci f i cat i ons f or  power  di st r i but i on equi pment :

- - Sect i on 26 08 00 APPARATUS I NSPECTI ON AND TESTI NG
- - Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM
- - Sect i on 26 23 00 LOW- VOLTAGE SWI TCHGEAR

Do not  use t he f ol l owi ng r el at ed gui de 
speci f i cat i ons except  f or  Ar my Ci vi l  Wor ks 
pr oj ect s.   They have not  been uni f i ed:

- - Sect i on 26 22 00. 00 10 480- VOLT STATI ON SERVI CE 
SWI TCHGEAR AND TRANSFORMERS
- - Sect i on 26 28 00. 00 10 MOTOR CONTROL CENTERS,  
SWI TCHBOARDS AND PANELBOARDS

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

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

1.   The avai l abl e f aul t  cur r ent  at  t he bus f eedi ng 
t he aut omat i c t r ansf er  swi t ch.

2.   The r at i ng of  t he over cur r ent  devi ce pr ot ect i ng 
t he aut omat i c t r ansf er  swi t ch.

3.   I dent i f y aut omat i c t r ansf er  swi t ches t o be 
pr ovi ded wi t h By- pass/ I sol at i on Swi t ches,  when 
appl i cabl e.

4.   I dent i f y cont r ol  t ype,  i . e. ,  Ut i l i t y- Gener at or ,  
Pr ef er r ed Ut i l i t y  Sour ce,  or  Gener at or - Gener at or ,  
f or  each aut omat i c t r ansf er  swi t ch.

5.   I dent i f y aut omat i c t r ansf er  swi t ches t o be 
pr ovi ded wi t h " t r ansf er  t i me del ay" / " t i me del ay 
t r ansi t i on"  or  " i n- phase moni t or "  f eat ur es,  wher e 
appl i cabl e.

6.   I dent i f y aut omat i c t r ansf er  swi t ches t o be used 
f or  f i r e pump ser vi ce,  when appl i cabl e.

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

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

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

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM B117 ( 2019)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

ASTM D709 ( 2017)  St andar d Speci f i cat i on f or  
Lami nat ed Ther moset t i ng Mat er i al s

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

I EEE 602 ( 2007)  Recommended Pr act i ce f or  El ect r i c 
Syst ems i n Heal t h Car e Faci l i t i es -  Whi t e 
Book

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

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2020)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA I CS 2 ( 2000;  R 2020)  I ndust r i al  Cont r ol  and 
Syst ems Cont r ol l er s,  Cont act or s,  and 
Over l oad Rel ays Rat ed 600 V

NEMA I CS 4 ( 2015)  Appl i cat i on Gui del i ne f or  Ter mi nal  
Bl ocks

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

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

NFPA 20 ( 2022; TI A 21- 1;  TI A 21- 2)  St andar d f or  t he 
I nst al l at i on of  St at i onar y Pumps f or  Fi r e 
Pr ot ect i on

NFPA 70 ( 2023;  ERTA 4 2023;  ERTA 5 2023;  ERTA 6 
2023)  Nat i onal  El ect r i cal  Code

NFPA 99 ( 2024;  TI A 23- 1;  TI A 23- 2)  Heal t h Car e 
Faci l i t i es Code
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NFPA 110 ( 2022)  St andar d f or  Emer gency and St andby 
Power  Syst ems

UNDERWRI TERS LABORATORI ES ( UL)

UL 508 ( 2018;  Repr i nt  Jul  2021)  UL St andar d f or  
Saf et y I ndust r i al  Cont r ol  Equi pment

UL 1008 ( 2022)  UL St andar d f or  Saf et y Tr ansf er  
Swi t ch Equi pment

UL 1066 ( 2022)  UL St andar d f or  Saf et y Low- Vol t age 
AC and DC Power  Ci r cui t  Br eaker s Used i n 
Encl osur es

1. 2   RELATED REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph on Navy pr oj ect s;  
ot her wi se,  del et e.

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

Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM,  and Sect i on 26 08 00 
APPARATUS I NSPECTI ON AND TESTI NG,  appl i es t o t hi s sect i on,  wi t h t he 
addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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 ct  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 ct  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,    
and Ai r  For ce.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
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PROCEDURES.

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

SD- 02 Shop Dr awi ngs

Aut omat i c Tr ansf er  Swi t ch Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

 Aut omat i c Tr ansf er  Swi t ches;  G[ ,  [ _____] ]

[ By- Pass/ I sol at i on Swi t ch ( BP/ I S) ;  G[ ,  [ _____] ]

] [ Remot e Annunci at or  Panel ;  G[ ,  [ _____] ]

] [ Remot e Annunci at or  and Cont r ol  Syst em Panel ;  G[ ,  [ _____] ]

] SD- 06 Test  Repor t s

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

Funct i onal  Accept ance Test s;  G[ ,  [ _____] ]

Fact or y Test i ng;  G[ ,  [ _____] ]

Fact or y Test  Repor t s;  G[ ,  [ _____] ]

[ Fact or y Test i ng - Medi cal  Faci l i t i es;  G[ ,  [ _____] ]

] SD- 07 Cer t i f i cat es

Pr oof  of  Li st i ng;  G[ ,  [ _____] ]

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

Oper at i on and Mai nt enance Manual ,  Submi t  i n accor dance wi t h 
Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA,  Dat a Package 5;  G
[ ,  [ _____] ]

1. 4   OPERATI ON AND MAI NTENANCE MANUAL

Assembl e and bi nd manual s i n dur abl e,  har d- cover ed,  wat er  r esi st ant  
bi nder s.   Assembl e and i ndex t he manual s per  t he f ol l owi ng t abl e of  
cont ent s:

a.   Manuf act ur er ' s O&M per  " SD- 10 Oper at i on and Mai nt enance Dat a" .

b.   Cat al og dat a r equi r ed by " SD- 03 Pr oduct  Dat a"
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c.   Dr awi ngs r equi r ed by " SD- 02 Shop Dr awi ngs" .

1. 4. 1   Addi t i ons t o Oper at i on and Mai nt enance Manual s

I n addi t i on t o r equi r ement s of  SD- 10 Dat a Package 5,  i ncl ude t he 
f ol l owi ngs on t he act ual  equi pment  pr ovi ded:

a.   An out l i ne dr awi ng,  f r ont ,  t op,  and si de vi ews.

b.   Pr i ces f or  spar e par t s and suppl y l i s t .

c.   Dat e of  Pur chase.

d.   Cor r ect i ve mai nt enance pr ocedur es.

e.   Oper at i ng manual  out l i ni ng st ep- by- st ep pr ocedur es f or  syst em st ar t up,  
oper at i on,  and shut down.

f .   I ncl ude si mpl i f i ed wi r i ng and cont r ol  di agr ams i n t he manual  f or  
syst em as i nst al l ed.

g.   Pr ovi de t ypi cal  cont act  vol t age dr op r eadi ngs under  speci f i ed 
condi t i ons f or  use dur i ng per i odi c mai nt enance.   Pr ovi de i nst r uct i ons 
f or  det er mi nat i on of  cont act  i nt egr i t y.

[ 1. 4. 2   Spar e Par t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  pr ovi de spar e par t s f or  Navy pr oj ect s.

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

Fur ni sh t he f ol l owi ng t he f ol l owi ng mi ni mum spar e par t s and any ot her  
spar e par t s r equi r ed i n one- year  oper at i on,  of  t he same mat er i al  and 
wor kmanshi p,  meet i ng t he same r equi r ement s,  and i nt er changeabl e wi t h t he 
cor r espondi ng or i gi nal  par t s.

a.   Fuses:  Two of  each t ype and r at i ng.

] 1. 5   QUALI TY ASSURANCE

1. 5. 1   Pr oof  of  Li st i ng

Submi t  pr oof  of  l i s t i ng by UL 1008.

1. 5. 2   Aut omat i c Tr ansf er  Swi t ch Dr awi ngs

I ncl ude t he f ol l owi ng as a mi ni mum:

a.   An out l i ne dr awi ng,  i ncl udi ng f r ont ,  t op,  and si de vi ews.

b.   Pr ovi de a namepl at e of  cor r osi on- r esi st ant  mat er i al  wi t h not  l ess t han 
3 mm 1/ 8 i nch t al l  char act er s showi ng manuf act ur er ' s name and 
equi pment  r at i ngs.   Mount  namepl at e t o f r ont  of  encl osur e and meet  t he 
namepl at e r equi r ement s of  NEMA I CS 2.

c.   Pr ovi de det ai l  dr awi ngs t hat  i ncl ude manuf act ur er ' s name and cat al og 
number ,  el ect r i cal  r at i ngs,  t ot al  syst em t r ansf er  st at ement ,  r educed 
nor mal  suppl y vol t age at  whi ch t r ansf er  t o t he al t er nat e suppl y i s 
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i ni t i at ed,  t r ansf er  del ay t i mes,  shor t - c i r cui t  cur r ent  r at i ng,  wi r i ng 
di agr am,  descr i pt i on of  i nt er connect i ons,  t est i ng i nst r uct i ons,  
accept abl e conduct or  t ype f or  t er mi nal s,  t i ght eni ng t or que f or  each 
wi r e connect or ,  and ot her  r equi r ed UL 1008 mar ki ngs.

d.   Submi t  i nt er f ace equi pment  connect i on di agr am showi ng condui t  and 
wi r i ng bet ween ATS and r el at ed equi pment .  Pr ovi de di agr ams showi ng 
i nt er l ocki ng pr ovi s i ons and caut i onar y not es,  i f  any.  

e.   Dr awi ngs ar e t o i ndi cat e adequat e c l ear ance f or  oper at i on,  
mai nt enance,  and r epl acement  of  oper at i ng equi pment  devi ces.

1. 5. 3   Regul at or y Requi r ement s

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

1. 5. 4   St andar d Pr oduct

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

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

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

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

1. 5. 4. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d ar e accept abl e i f  
t he manuf act ur er  has been r egul ar l y engaged i n t he desi gn and pr oduct i on 
of  aut omat i c t r ansf er  swi t ches and i f  a cer t i f i ed r ecor d of  sat i sf act or y 
f i el d oper at i on f or  not  l ess t han 6000 hour s,  excl usi ve of  t he 
manuf act ur er s '  f act or y or  l abor at or y t est s,  i s  f ur ni shed.

1. 5. 4. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

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

1. 6   DELI VERY AND STORAGE

Pr ot ect  equi pment  pl aced i n st or age f r om humi di t y and t emper at ur e 
var i at i ons,  moi st ur e,  wat er  i nt r usi on,  di r t ,  dust ,  or  ot her  cont ami nant s.   
I n har sh envi r onment s wher e t emper at ur es exceed non- oper at i onal  par amet er s 
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est abl i shed wi t hi n t hi s speci f i cat i on,  pr ovi de an envi r onment al l y 
cont r ol l ed equi pment  st or age f aci l i t y   t o ensur e t emper at ur e par amet er s 
ar e wi t hi n equi pment  speci f i cat i on.  Pr ovi de document at i on of  same t o t he 
Gover nment  when st or age i s i mpl ement ed.

1. 7   ENVI RONMENTAL CONDI TI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  use t hi s par agr aph and subpar agr aphs 
f or  t he Navy.

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

Pr ovi de an ATS t hat  i s sui t abl e f or  pr ol onged per f or mance under  f ol l owi ng 
ser vi ce condi t i ons:

a.   Oper at i ng al t i t ude:  Sea l evel  t o 1, 000 met er s 3, 300 f t .  ( Syst ems 
appl i ed at  hi gher  al t i t udes ar e t o be der at ed i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons) .

b.   Oper at i ng ambi ent  t emper at ur e r ange: - [ - 4] [ _____]  t o [ 40] [ _____]  
degr ees C [ 40] [ _____]  t o [ 104] [ _____]  degr ees F.  

c.   Oper at i ng r el at i ve humi di t y:  0 t o 90 per cent ,  wi t hout  condensat i on.

[ 1. 8   SEI SMI C REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  use t hi s par agr aph f or  Navy pr oj ect s.   
When di r ect ed t o meet  Sei smi c Requi r ement s,  13 48 73 
SEI SMI C CONTROL FOR MI SCELLANEOUS EQUI PMENT and 
Sect i on 26 05 48 SEI SMI C PROTECTI ON FOR ELECTRI CAL 
EQUI PMENT must  be edi t ed t o sui t  t he pr oj ect  and be 
i ncl uded i n t he cont r act  document s.   Edi t  t he 
f ol l owi ng par agr aph and i ncl ude i t  i n t he pr oj ect  
speci f i cat i on.   When a Gover nment  desi gner  i s t he 
Engi neer  of  Recor d,  pr ovi de sei smi c r equi r ement s on 
t he dr awi ngs.

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

Pr ovi de sei smi c det ai l s[  conf or mi ng t o[  Sect i on 13 48 73,  SEI SMI C CONTROL 
FOR MI SCELLANEOUS EQUI PMENT] [  and t o] [  Sect i on 26 05 48,  SEI SMI C 
PROTECTI ON FOR ELECTRI CAL EQUI PMENT] ] [  as i ndi cat ed] .

] PART 2   PRODUCTS

2. 1   AUTOMATI C TRANSFER SWI TCHES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wi t hst and cl osi ng cur r ent  r at i ngs l i s t ed i n 
UL 1008 shoul d be used when f aul t  cur r ent s ar e l ess 
t han wi t hst and cl osi ng cur r ent  r at i ng l i s t ed.   
However ,  i n no case shoul d wi t hst and cur r ent  r at i ng 
be l ess t han 10, 000 amper es.

Wher e cl osed- t r ansi t i on t r ansf er  i s r equi r ed,  
coor di nat e syst em desi gn r equi r ement s wi t h power  
suppl i er .

Del et e BP/ I S r equi r ement s i f  not  appl i cabl e.   Del et e 
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r ef er ence t o I EEE 602 i f  not  appl i cabl e.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   UFC 3- 520- 01 I nt er i or  El ect r i cal  Syst ems 
r equi r es t he neut r al  t o be swi t ched f or  gr ounded 
syst ems.  The al t er nat e power  sour ce i s consi der ed a 
separ at el y der i ved syst em when t he neut r al  i s  
swi t ched per  t he Nat i onal  El ect r i cal  Code.

Si z i ng of  neut r al  bus,  pol e,  cont act s,  and 
t er mi nat i ons shoul d consi der  har moni c cur r ent s.   
Har moni c cur r ent s t end t o have a hi gh zer o phase 
sequence component ,  whi ch ar e addi t i ve i n neut r al  
c i r cui t .   Neut r al  amper e r at i ng may need t o be 
hi gher  t han phase cont act s.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he f ol l owi ng opt i ons f or  swi t ches t o 
be i nst al l ed i n f aci l i t i es compl yi ng wi t h UFC 
4- 510- 01,  Desi gn:   Mi l i t ar y Medi cal  Faci l i t i es 
l ocat ed at  :  ( a)  Swi t ches ut i l i z i ng c i r cui t  br eaker s 
ar e not  accept abl e;  ( b)  " Aut omat i c Tr ansf er  Swi t ches 
ar e t o be pr ovi ded wi t h dr awout  const r uct i on.  Ver i f y 
r equi r ement s wi t h l at est  ver si on.

NOTE:   Opt i on " Swi t ches ut i l i z i ng c i r cui t  br eaker s 
ar e not  accept abl e f or  cr i t i cal  appl i cat i ons. "   I f  
not  a medi cal  f aci l i t y ,  t hi s i s a choi ce by t he 
desi gner .

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

Each aut omat i c t r ansf er  swi t ch must  be r at ed and mar ked f or  t ot al  syst em 
t r ansf er  and have t he cur r ent  and vol t age r at i ngs as i ndi cat ed.   Pr ovi de a 
swi t ch oper at i ng mechani sm t hat  i s el ect r i cal l y oper at ed,  have qui ck- make,  
qui ck- br eak,  l oad br eak cont act s,  and be mechani cal l y hel d i n bot h 
posi t i ons.   [ Swi t ches ut i l i z i ng c i r cui t  br eaker s ar e not  accept abl e. ]   
Pr ovi de an ATS t hat  i s UL l i s t ed.   ATS must  be manuf act ur ed and t est ed i n 
accor dance wi t h appl i cabl e r equi r ement s of  NEMA I CS 2,  UL 1008 and UL 1066.   
ATS must  conf or m t o NFPA 110.   Pr ovi de t he ATS wi t h t he f ol l owi ng 
char act er i st i cs:

a.   Vol t age:   [ _____]  vol t s [ ac] [ dc] .

b.   Amper age:   [ _____]  amps [ ac] [ dc] .   Pr ovi de an ATS wi t h a cont i nuous 
l oad cur r ent  r at i ng of  t he swi t ch r at i ng.

c.   Number  of  Phases:   [ Thr ee] [ One] .

d.   Number  of  Wi r es:   [ Four ] [ Thr ee] [ Two] .

e.   Fr equency:   [ 60] [ 50]  Hz.

f .   Pol es:   [ Four  swi t ched] [ Thr ee swi t ched] [ Two swi t ched] .   [ One of  t he 
pol es i s t he neut r al . ]

g.   ATS Wi t hst and Cur r ent  Rat i ng:   ATS must  be r at ed t o c l ose on and 
wi t hst and t he avai l abl e RMS symmet r i cal  shor t  c i r cui t  cur r ent  at  t he 
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ATS t er mi nal s.   The ATS must  be l i s t ed i n accor dance wi t h UL 1008 f or  
3 [ 18]  [ 30]  cycl e c l ose and wi t hst and r at i ngs.   Mi ni mum UL l i s t ed 
cl ose and wi t hst and r at i ngs at  208 VAC [ 480 VAC]  must  be 30 [ 42]  [ 65]  
[ 100]  [ 200]  kA.

h.   Nonwel di ng Cont act s:   Pr ovi de cont act s t hat  ar e nonwel di ng at  t he 
avai l abl e f aul t  cur r ent  r at i ng.   Cont act s must  be sui t abl e f or  
r epet i t i ve power  t r ansf er  swi t chi ng.   Swi t ches r at ed 800 amps and 
above must  have segment ed,  bl ow- on const r uct i on f or  hi gh wi t hst and and 
cl ose- on capabi l i t y  and be pr ot ect ed by separ at e ar ci ng cont act s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  i s  st andar d t o have t he ATS wi t h cont act s 
r at ed at  t he same val ue as t he mai n cont act s.   
Request i ng a 200 per  cent  cont act s f or  t he neut r al  
i s  an opt i on,  but  can i ncr ease t he cost  and si ze of  
t he t r ansf er  swi t ch.   I ncr easi ng t he neut r al  needs 
t o be consi der ed wher e t he maj or i t y of  t he l oad i s 
non- l i near ,  whi ch can r esul t  i n i ncr eased neut r al  
cur r ent .

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

i .   [ Phase and Neut r al ]  [ Phase]  Cont act s:   Pr ovi de cont act s wi t h s i l ver  
al l oy composi t i on.   [ Pr ovi de neut r al  cont act s wi t h t he same cont i nuous 
cur r ent  r at i ng as mai n or  phase cont act s. ]   [ Pr ovi de neut r al  cont act s 
wi t h 200 per cent  t he cur r ent  r at i ng of  t he phase cont act s. ]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per  NFPA 70,  emer gency,  l egal l y r equi r ed 
st andby,  and cr i t i cal  oper at i ons power  syst ems 
r equi r e t he ATS t o be l i s t ed f or  emer gency use.

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

j .   Conf i gur at i on.   Pr ovi de an ATS f or  use i n [ emer gency syst ems] [ l egal l y 
r equi r ed st andby syst em] [ opt i onal  st andby syst ems] [ cr i t i cal  oper at i ons 
power  syst ems]  descr i bed i n NFPA 70.   [ Pr ovi de an ATS t hat  i s l i s t ed 
f or  emer gency use. ]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Open t r ansi t i on i s t he def aul t  choi ce.   
Cl osed t r ansi t i on may be r equi r ed wi t h some UPS.   
Cl osed t r ansi t i on r equi r es coor di nat i on wi t h t he 
l ocal  ut i l i t y .    See UFC 3- 540- 01 Engi ne- Dr i ven 
Gener at or  Syst ems f or  Pr i me and St andby Power  
Appl i cat i ons.

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

k.   ATS Conf i gur at i on.   [ Pr ovi de an open t r ansi t i on ATS.   ] [ Neut r al  i s  t o 
br eak and make wi t h t he phase cont act s. ] [ Phase cont act s ar e t o br eak 
and make,  but  t he neut r al  i s  t o make bef or e br eak ( over l ap) . ] [ Pr ovi de 
a c l osed t r ansi t i on ATS. ]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The ci r cui t  br eaker  shoul d be r at ed f or  100 
per cent .   Swi t ches r at ed bel ow 2500 amps may have 
t he br eaker  r at ed f or  80 per cent .   Def aul t  i s  100 
per cent

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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[ l .   Ser vi ce Ent r ance Rat ed.   Pr ovi de an i nt egr at ed ci r cui t  br eaker  and 
aut omat i c t r ansf er  swi t ch.   Pr ovi de a separ at e deadf r ont  compar t ment  
f or  t he c i r cui t  br eaker  on swi t ches 600 amp and l ar ger .   Pr ovi de l abel  
i ndi cat i ng t hat  t he ATS i s t he ser vi ce di sconnect .   Pr ovi de a c i r cui t  
br eaker  t hat  i s  r at ed f or  [ 100 per cent ] [ 80 per cent ]  of  t he swi t ch 
cont act  cur r ent  r at i ng.   Al l  component s,  except  as not ed her ei n,  ar e 
t o have a cont i nuous l oad r at i ng.

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

NOTE:   Pr ovi de t hi s opt i on f or  Medi cal  Faci l i t i es.  
Thi s i s not  a common opt i on.

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

[ m.   Vi ewi ng Por t s.   Pr ovi de cont act s t hat  ar e v i ewabl e f r om t he f r ont  of  
t he devi ce when t he door  i s open.   Compl y wi t h t he r equi r ement s f ound 
i n I EEE 602 and NFPA 99

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

NOTE:   Choose onl y i f  a NFPA 20 r at ed ATS i s 
r equi r ed f or  t he f i r e pump

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
[ n.   Fi r e Pump Ser vi ce.   Pr ovi de a manual  oper at i ng means t hat  i s 

ext er nal l y oper abl e wi t hout  openi ng t he encl osur e on t r ansf er  swi t ches 
f or  f i r e pump ser vi ce.  The manual  means i s t o open and cl ose t he 
swi t ch cont act s at  t he same r at e of  speed as t hat  caused by t he 
aut omat i c oper at i on of  t he swi t ch.   The ATS i s t o meet  t he 
r equi r ement s f ound i n NFPA 20.

]
2. 1. 1   Under vol t age Sensi ng -  Nor mal / Pr ef er r ed Sour ce

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Wher e ut i l i t y  t ype power  sour ce i s used and 
appl i cat i on i s st andar d,  moni t or i ng devi ces shoul d 
dr op out  at  85 per cent  of  nomi nal  val ue and pi ck up 
at  90 per cent .   Wher e pr eci se power  i s moni t or ed,  
pr ot ect i on shoul d be speci f i ed wi t h moni t or i ng 
devi ces set  t o dr op out  at  90 per cent  of  nomi nal  and 
pi ck up at  95.   I n appl i cat i ons r equi r i ng c l oser  
r egul at i on,  sol i d st at e or  mi cr opr ocessor  
ar r angement  may be used wi t h pi ckup and dr opout  
r esponse adj ust ed as c l ose as 2 per cent  
di f f er ent i al .   However ,  f or  t hese appl i cat i ons a 
r edundant  uni nt er r upt i bl e power  suppl y shoul d be 
consi der ed.

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

Under vol t age Sensi ng -  Nor mal  Sour ce.   Pr ovi de under vol t age sensi ng f or  
each phase i n t he nor mal / pr ef er r ed sour ce.   Sense l ow phase- t o- gr ound 
vol t age on each phase.   Pr ovi de sensi ng ci r cui t  wi t h adj ust abl e dr opout ,  
75- 98 per cent  of  nomi nal  val ue and adj ust abl e pi ckup,  85- 100 per cent  of  
nomi nal  val ue.  Fact or y set  dr opout  val ue t o [ 85] [ 90] [ 80] [ _____] per cent .  
Fact or y set  pi ckup val ue t o [ 90] [ 95] [ _____] per cent .  

2. 1. 2   Adj ust abl e Ti me Del ay -  Over r i de Tr ansf er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   ATS oper at i on shoul d not  be i ni t i at ed dur i ng 
l ow vol t age condi t i ons at t r i but ed t o a f aul t  or  t o 
moment ar y di ps or  excur si ons ( t r ansi ent s)  i n nor mal  
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or  pr ef er r ed power  sour ce.   Ti me del ay bef or e 
moni t or ed sour ce over r i de shoul d exceed associ at ed 
ci r cui t  br eaker  t r i ppi ng t i me and nor mal  syst em 
vol t age i nst abi l i t y  per i ods.    Mi ni mum of  1 second 
i s r ecommended.   

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

Adj ust abl e Ti me Del ay -  Over r i de Tr ansf er .   For  over r i de of  nor mal - sour ce 
vol t age sensi ng t o del ay t r ansf er [  and engi ne st ar t i ng]  s i gnal s.   Engi ne 
st ar t i ng cont r ol  cont act s wi t h adj ust abl e commi t - t o- st ar t  del ay c i r cui t ,  
0. 0- 6. 0 seconds.   Fact or y set  at  [ 1] [ 0. 5] [ _____] second[ s] .

2. 1. 3   Vol t age/ Fr equency Lockout  Rel ay -  Al t er nat e/ Emer gency Sour ce

Vol t age/ Fr equency Lockout  Rel ay.   [ Si ngl e- ] [ Thr ee- ] phase sensi ng must  be 
pr ovi ded on t he nor mal  and emer gency sour ce.   Pr event  pr emat ur e t r ansf er  
t o al t er nat e/ emer gency sour ce.   Pr ovi de pi ckup vol t age t hat  i s adj ust abl e 
f r om 85- 100 per cent  of  nomi nal .   Fact or y set  f or  pi ckup at  [ 90] [ _____]  
per cent .  Pr ovi de pi ckup f r equency t hat  i s adj ust abl e f r om 90- 97 per cent  of  
nomi nal .   Fact or  set  f r equency pi ckup f or  [ 95] [ _____]  per cent .

2. 1. 4   Adj ust abl e Ti me Del ay -  Tr ansf er  t o Al t er nat e/ Emer gency Power  Sour ce

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

NOTE:   Pr ovi de t r ansf er  t o emer gency or  al t er nat e 
sour ce t i me del ay f or  t he t r ansf er  swi t ches 
r equi r i ng del ayed- aut omat i c oper at i on.   For  an 
emer gency power  sour ce choose 0 seconds.  

Use nonzer o set t i ng wher e mul t i pl e ATS r equi r e 
st agger ed appl i cat i on of  l oad st eps t o al t er nat e or  
emer gency sour ce.

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

Adj ust abl e Ti me Del ay -  Tr ansf er  t o Al t er nat e Power  Sour ce.   Tr ansf er  t o 
al t er nat e power  sour ce t i me del ay f or  t r ansf er  swi t ches as i ndi cat ed,  
adj ust abl e 0- 5 mi nut es.   Fact or y set  t o [ 0] [ _____]  seconds.   ATS i s t o 
moni t or  t he f r equency and vol t age of  al t er nat e power  sour ce and t r ansf er  
when f r equency and vol t age ar e st abi l i zed.

2. 1. 5   Adj ust abl e Ti me Del ay-  Re- t r ansf er  t o Nor mal / Pr ef er r ed Sour ce

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Typi cal  f act or y set t i ng i s 10 mi nut es.

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

Adj ust abl e Ti me Del ay-  Tr ansf er  t o Sour ce.   Re- t r ansf er  t o nor mal  sour ce 
t i me del ay,  adj ust abl e 0- 30 mi nut es.   Fact or y set  at  [ 10] [ _____]  mi nut es.   
Ti me del ay i s aut omat i cal l y def eat ed upon l oss or  sust ai ned under vol t age 
of  al t er nat e power  sour ce,  pr ovi ded t hat  nor mal  sour ce has been r est or ed.

[ 2. 1. 6   Engi ne- Gener at or  Exer ci ser

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph when aut omat i c syst em 
exer ci s i ng i s r equi r ed by nat ur e of  l oads and 
desi r ed r el i abi l i t y .   Aut omat i c syst em exer ci ser  i s 
r ecommended when di esel  engi ne dr i ven gener at or  set  
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i s  used,  but  onl y i f  aut omat i c f eat ur e i s manual l y 
i ni t i at ed and can be manual l y over r i dden dur i ng 
exer ci se per i od t o r et ur n ATS t o nor mal  or  pr ef er r ed 
sour ce.

Consul t  ATS manuf act ur er s '  l i t er at ur e f or  f eat ur e 
avai l abi l i t y ,  t i mi ng i nt er val  r ange,  and pi ckup and 
dr opout  set t i ngs.   I nser t  pr oper  val ues f or  
appl i cat i on.

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

Exer ci ser .   Sol i d- st at e,  pr ogr ammabl e- t i me swi t ch exer ci ser  t o al l ow 
aut omat i c st ar t i ng of  t he gener at or  set ,  subsequent  l oad t r ansf er ,  
r et r ansf er  of  l oad and shut s down engi ne af t er  a pr eset  cool - down per i od.   
I ni t i at es exer ci se cycl e at  pr eset  i nt er val s adj ust abl e f r om on a dai l y,  
weekl y,  bi - weekl y or  mont hl y basi s. .   Runni ng per i ods ar e adj ust abl e f r om 
10- 30 mi nut es.   Fact or y set t i ngs ar e f or  7- day exer ci se cycl e,  20 mi nut e 
r unni ng per i od and 5- mi nut e cool - down per i od.    Exer ci ser  f eat ur es i ncl ude 
t he f ol l owi ng:

a.   Exer ci ser  Tr ansf er  Sel ect or  Swi t ch:  Per mi t s sel ect i on of  exer ci se wi t h 
and wi t hout  l oad t r ansf er  or  dual  i ndependent  exer ci ser s t hat  al l ow 
f or  unl oaded and l oaded schedul e t est i ng.

b.   Push- but t on pr ogr ammi ng cont r ol  wi t h di gi t al  di spl ay of  set t i ngs.

c.   I nt egr al  bat t er y oper at i on of  t i me swi t ch when nor mal  cont r ol  power  i s 
not  avai l abl e.

] [ 2. 1. 7   Engi ne Shut down Ti me Del ay

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Omi t  t hi s par agr aph i f  t her e i s no gener at or  
i n t r ansf er  scheme.   Recommended val ues f or  nor mal  
appl i cat i ons ar e shown i n br acket s but  may be 
changed f or  ot her  desi gn condi t i ons.   Wher e val ues 
ar e not  shown or  di f f er ent  set t i ngs ar e r equi r ed,  
speci f y val ues and set t i ngs.

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

Engi ne Shut down.   Pr ovi de t i me del ay t hat  i s adj ust abl e f r om [ 0] [ _____]  t o 
[ 5] [ _____]  mi nut es and i s f act or y set  at  [ 5] [ _____]  mi nut es.

] [ 2. 1. 8   Engi ne St ar t i ng Cont act s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The st andar d i s one nor mal l y c l osed and one 
nor mal l y open cont act .   Choose t he ot her s val ues i f  
addi t i onal  cont act s ar e r equi r ed.

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

Pr ovi de [ 1] [ 2] [ 3] [ 4]  i sol at ed nor mal l y c l osed and [ 1] [ 2] [ 3] [ 4]  i sol at ed 
nor mal l y open cont act  t hat  i s  r at ed 5 A at  250 VAC/ 30 VDC mi ni mum.

] [ 2. 1. 9   Cont r ol s f or  Fi r e Pump Ser vi ce Aut omat i c Tr ansf er  Swi t ch

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng  par agr aph i s i nt ended f or  use 
when t he aut omat i c t r ansf er  swi t ch i s t o be used f or  
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f i r e pump ser vi ce wher e t he ATS i s not  par t  of  t he 
f i r e pump cont r ol l er .

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

Pr ovi de t he f ol l owi ng addi t i onal  cont r ol s f eat ur es:

Phase r ever sal  of  t he nor mal  sour ce i s t o i ni t i at e t r ansf er  t o t he 
emer gency/ al t er nat e sour ce.

] [ 2. 1. 10   Del ayed Tr ansi t i on Wi t h Ti me Del ay Neut r al

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
 Tr ansf er r i ng l ar ge mot or  or  ot her  i nduct i ve l oads 
such as t r ansf or mer s r equi r es speci al  consi der at i on.  
The mot or  wi l l  act  l i ke a gener at or  moment ar i l y  and 
a t r ansf or mer  needs t o have i t s magnet i c f i el d 
col l apse.   I f  a t r ansf er  happens,  t he t r ansf or mer  or  
mot or  may not  be i n- phase wi t h t he new power  
sour ce.   Ther e ar e t wo gener al  met hods t o addr ess 
t hi s i ssue:   a cont act  t r ansf er  t i me del ay ( neut r al  
posi t i on del ay or  t i med t r ansi t i on)  and i n- phase 
moni t or .   The t i me del ay al l ows t he r esi dual  vol t age 
of  t he mot or s t o decay t o a saf er  l evel .   I n- phase 
moni t or  al l ows t r ansf er  when t he phase angl e bet ween 
t he l oad and t he sour ce ar e wi t hi n t he pr eset  
par amet er s and pr ovi des mi ni mum ser vi ce 
i nt er r upt i on;  however ,  t hi s appr oach i s not  
r ecommended.  I nst ead,  i  t he ext r a t i me i s a f act or ,  
t hen t he mot or  l oads shoul d be separ at el y 
di sconnect ed by t he ATS and r est ar t ed i n sequence 
af t er  t he t r ansf er .   See TSEWG TP- 9 f or  mor e 
i nf or mat i on.

Wound- r ot or  mot or s ar e not  sui t abl e f or  i n- phase or  
t he t i me del ay appr oach.   These mot or s shoul d be 
i sol at ed and r est ar t ed.

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

Pr ovi de an adj ust abl e t i me del ay t r ansi t i on f or  i ndi cat ed t r ansf er  
swi t ches t o al l ow saf e t r ansf er  of  hi ghl y i nduct i ve l oads bet ween t wo 
non- synchr oni zed sour ces.   Thi s t r ansf er  bet ween l oads has a pr ogr ammed 
neut r al  posi t i on ar r anged t o pr ovi de a mi dpoi nt  bet ween t he t wo wor ki ng 
posi t i ons,  wi t h an i nt ent i onal  t i me- cont r ol l ed pause at  mi dpoi nt  dur i ng 
t r ansf er .   Pause i s adj ust abl e f r om 1 t o 300 seconds.   Fact or y set  t i me 
del ay at  [ 0. 5] [ 1] [ 2] [ 5]  seconds.   Ti me del ay occur s f or  bot h t r ansf er  
di r ect i ons.  Manuf act ur er  i s t o pr ovi de r ecommendat i ons f or  est abl i shi ng 
t he l engt h of  t he t i me del ay.

] [ 2. 1. 11   Mot or  Di sconnect  And Ti mi ng Rel ay

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he del ayed t r ansi t i on wi t h t i me del ay 
neut r al  i s  t oo l ong f or  ot her  cr i t i cal  l oads,  t hen 
t hi s opt i on al l ows sendi ng a s i gnal  t o t he mot or  
cont r ol l er  t o pr event  comi ng on l i ne wi t h t he 
al t er nat e/ emer gency sour ce.   Then si gnal  i s  sent  t o 
sequence t hese l oads on t he new sour ce.   Del et e i f  
not  r equi r ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Mot or  Di sconnect  and Ti mi ng Rel ay:   Cont r ol s desi gnat e st ar t er s so t hey 
di sconnect  mot or s bef or e t r ansf er  and r econnect  t hem sel ect i vel y at  an 
adj ust abl e t i me i nt er val  af t er  t r ansf er .   Cont r ol  connect i on t o mot or  
st ar t er s i s t hr ough wi r i ng ext er nal  t o aut omat i c t r ansf er  swi t ch.   Ti me 
del ay f or  r econnect i ng i ndi v i dual  mot or  l oads i s adj ust abl e bet ween 1 and 
60 seconds,  and set t i ngs ar e as i ndi cat ed.   Rel ay cont act s handl i ng 
mot or - cont r ol  c i r cui t  i nr ush and seal  cur r ent s ar e r at ed f or  act ual  
cur r ent s t o be encount er ed.

] [ 2. 1. 12   Make Bef or e Br eak Neut r al

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he pr oj ect  has a t r ansf or mer l ess UPS,  
t hen t hi s opt i on needs t o be consi der ed.   Some 
manuf act ur er s f or  t r ansf or mer l ess UPS 60 kVA and 
bel ow r equi r e t he neut r al s t o be br i ef l y connect ed 
dur i ng t he t r ansf er .   The def aul t  val ue i s 50 ms.   
Si nce t hi s var i es wi t h manuf act ur er ,  t he f i r st  
choi ce r equi r es t he Cont r act or  t o coor di nat e t hi s 
i t em.   The second choi ce i f  f or  when i t  i s  known.   
See TSEWG TP- 19 St at i c Uni nt er r upt i bl e Power  Suppl y 
( UPS)  whi t e paper  at  ht t ps: / / www. wbdg. or g/ f f c/ dod/
suppl ement al - t echni cal - cr i t er i a/ t sewg- t p- 19

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

[ Cont r act or  i s r equi r ed t o coor di nat e wi t h UPS manuf act ur er  t o det er mi ne 
i f  t he uni t  bei ng pr ocur ed r equi r es t he neut r al  t o be i nt er connect ed.   I f  
not  r equi r ed,  t hen br eak bef or e make neut r al  cont act s ar e al l owed.   I f  
r equi r ed,  t hen pr ovi de t he ATS wi t h make bef or e br eak neut r al  cont act s. ] [   
Pr ovi de t he ATS wi t h a make bef or e br eak neut r al .   Phase cont act s ar e t o 
br eak bef or e make. ]   The neut r al s ar e t o make f or  [ 50] [ _____]  ms.

] [ 2. 1. 13   Auxi l i ar y Cont act  f or  Uni nt er r upt i bl e Power  Suppl y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr oj ect s wi t h a gener at or  as an al t er nat e 
power  sour ce t hat  wi l l  be power i ng an 
Uni nt er r upt i bl e Power  Suppl y may want  t o have a 
s i gnal  sent  t o t he UPS f r om t he ATS.   Thi s s i gnal  
woul d have t he UPS l i mi t  t he char gi ng cur r ent  t o a 
l ower  l evel ,  so as not  t o pot ent i al l y  i ncr ease t he 
gener at or  s i ze.  Ot her  f act or s such a s i ze of  UPS 
compar ed t o t he ent i r e l oad and expect ed l engt h of  
gener at or  r unt i me shoul d be t aken i nt o account .

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

Pr ovi de a cont act  t hat  c l oses when t r ansf er r ed t o t he al t er nat e power  
sour ce.

] 2. 1. 14   Unassi gned Auxi l i ar y Cont act s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de at  l east  t hr ee cont act s f or  each 
posi t i on on Medi cal  Faci l i t i es and f or  al l  ot her  
f aci l i t i es pr ovi de at  l east  t wo cont act s.   The 
st andar d i s 10 amps at  240 vol t s.   Edi t  
appr opr i at el y f or  t he pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de [ t wo] [ t hr ee] [ _____]  nor mal l y open and [ t wo] [ t hr ee] [ _____]  nor mal l y 
c l osed,  s i ngl e- pol e,  doubl e- t hr ow  auxi l i ar y cont act s f or  each swi t ch 
posi t i on r at ed at  [ 10] [ 15] [ _____]  amper es at  [ 240] [ 120] [ 480] [ _____]  vol t s.

2. 1. 15   Fr ont  Panel  Devi ces

Pr ovi de devi ces mount ed on cabi net  f r ont  consi st i ng of :

a.   Mode sel ect or  swi t ch wi t h t he f ol l owi ng posi t i ons and associ at ed 
f unct i ons.   Sel ect or  swi t ch can be par t  of  t he mi cr opr ocessor  
cont r ol l er  consi st i ng of  an LCD scr een wi t h a gr aphi cal  i nt er f ace or  
as a st and- al one t est  swi t ch.

( 1)  TEST -  Si mul at es l oss of  nor mal / pr ef er r ed sour ce syst em oper at i on.

( 2)  NORMAL -  Tr ansf er s syst em t o nor mal / pr ef er r ed sour ce bypassi ng 
r e- t r ansf er  t i me del ay.

b.   Swi t ch posi t i on i ndi cat i ng l i ght s or  gr aphi cal  LCD di spl ay.   I ndi cat e 
sour ce t o whi ch l oad i s connect ed.

c.   Sour ce- Avai l abl e Moni t or .   Pr ovi de sour ce- avai l abl e i ndi cat i ng l i ght s 
or  gr aphi cal  LCD di spl ay moni t or  t hat  i s  l abel ed t o show when one or  
bot h sour ces of  power  ar e avai l abl e.   I f  i ndi cat i ng l i ght s ar e used,  
t hen t he pr ef er ence i s t o have Gr een be nor mal / pr ef er r ed power  and Red 
be f or  al t er nat e/ emer gency power ;  however ,  ot her  col or  schemes ar e 
al l owed i f  c l ear l y mar ked.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The t r ansf er  over r i de swi t ch i s t ypi cal l y an 
opt i on on an st andar d ATS.   Over r i des t r ansf er  back 
t o t he power  sour ce r egar dl ess of  t he condi t i on of  
t he power  sour ce.

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

d.   Pr ovi de a t r ansf er  over r i de swi t ch.   Pr ovi de aut omat i c t r ansf er  swi t ch 
mi cr opr ocessor  based cont r ol l er ,  whi ch of f er s f i el d 
sel ect abl e/ adj ust abl e i nput s and out put s f or  t r ansf er  swi t ch 
oper at i on.   Over r i de swi t ch must  bypass aut omat i c t r ansf er  cont r ol s so 
ATS wi l l  t r ansf er  and r emai n connect ed t o 
[ al t er nat e] [ emer gency] [ gener at or ] [ _____]  power  sour ce,  r egar dl ess of  
condi t i on of  nor mal / pr ef er r ed sour ce.  Pr ovi de an i ndi cat i ng l i ght  t o 
show over r i de st at us.  [ I f  [ al t er nat e] [ emer gency]  sour ce f ai l s and 
[ nor mal ] [ pr ef er r ed]  sour ce i s avai l abl e,  ATS i s t o aut omat i cal l y 
r et r ansf er  t o [ nor mal ]  [ pr ef er r ed]  sour ce. ]

e.   Lamp t est  but t on.

[ 2. 1. 16   Vol t age Unbal ance

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he power  syst em has a l ar ge number  of  
mot or s t hen consi der  addi ng t hi s r equi r ement .

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

Pr ovi de aut omat i c t r ansf er  swi t ch cont r ol l er  or  cont r ol  l ogi c t o i ncl ude 
posi t i ve and negat i ve sequence vol t age det ect i on t o i dent i f y a phase l oss 
condi t i on t hat  can adver sel y ef f ect  mot or  l oads.  
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] [ 2. 1. 17   Cl osed- Tr ansi t i on Tr ansf er  Swi t ch

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The t ypi cal  t r ansf er  swi t ch oper at es i n an 
open- t r ansi t i on manner ;  however ,  t her e ar e t i mes t he 
cl osed- t r ansi t i on makes sense.   See TSEWG TP- 19 
St at i c Uni nt er r upt i bl e Power  Suppl y ( UPS)  whi t e 
paper  at  ht t ps: / / www. wbdg. or g/ f f c/ dod/
suppl ement al - t echni cal - cr i t er i a/ t sewg- t p- 19 f or  a 
di scussi on on t he t opi c.   Del et e i f  not  r equi r ed.

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

I ncl ude t he f ol l owi ng f unct i ons and char act er i st i c f or  an aut omat i c 
t r ansf er  swi t ch t hat  i s t o oper at e i n a c l osed- t r ansi t i on manner .

a.   Ful l y aut omat i c make- bef or e- br eak oper at i on.

b.   Load t r ansf er  wi t hout  i nt er r upt i on,  t hr ough moment ar y i nt er connect i on 
of  bot h power  sour ces not  exceedi ng 100 ms,  but  no l ess t han 50 ms.

c.   I ni t i at i on of  No- I nt er r upt i on Tr ansf er :   Cont r ol l ed by i n- phase 
moni t or  and sensor s conf i r mi ng bot h sour ces ar e pr esent  and accept abl e.

( 1)  I ni t i at i on occur s wi t hout  act i ve cont r ol  of  gener at or .

( 2)  Cont r ol s ensur e t hat  c l osed- t r ansi t i on l oad t r ansf er  c l osur e 
occur s onl y when t he 2 sour ces ar e wi t hi n pl us or  mi nus 5 
el ect r i cal  degr ees maxi mum,  and pl us or  mi nus 5 per cent  maxi mum 
vol t age di f f er ence.

d.   Fai l ur e of  power  sour ce ser vi ng l oad i ni t i at es aut omat i c 
br eak- bef or e- make t r ansf er .

] [ 2. 1. 18   I n- Phase Moni t or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A Cl osed- t r ansi t i on t ype ATS needs t o have 
t he i n- phase moni t or  opt i on.  

 I n addi t i on,  UFC 4- 510- 01 Desi gn:   Mi l i t ar y Medi cal  
Faci l i t i es needs t o be consul t ed f or  i t s 
r equi r ement s.   The cur r ent  ver si on r equi r es an ATS 
f eedi ng hi gh ef f i c i ency mot or s r at ed 25 hp or  l ar ger  
t o be pr ovi ded wi t h an i n- phase moni t or .

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

Pr ovi de an i n- phase moni t or  t hat  consi st s of  a f act or y- wi r ed,  i nt er nal  
r el ay t hat  cont r ol s t r ansf er  so i t  occur s onl y when t he t wo sour ces ar e 
synchr oni zed i n phase.   Rel ay compar es phase r el at i onshi p and f r equency 
di f f er ence bet ween nor mal  and emer gency sour ces and i ni t i at es t r ansf er  
when bot h sour ces ar e wi t hi n 5 el ect r i cal  degr ees,  and onl y i f  t r ansf er  
can be compl et ed wi t hi n 60 el ect r i cal  degr ees.   Tr ansf er  i s i ni t i at ed onl y 
i f  bot h sour ces ar e wi t hi n 2 Hz of  nomi nal  f r equency and 70 per cent  or  
mor e of  nomi nal  vol t age  Manuf act ur er  i s t o pr ovi de i nf or mat i on r egar di ng 
what  condi t i ons a t r ansf er  cannot  be accompl i shed.
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] [ 2. 2   BY- PASS/ I SOLATI ON SWI TCH ( BP/ I S)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude by- pass/ i sol at i on swi t ches onl y wher e 
t he nat ur e of  t he l oads make cont i nuance of  power  
essent i al  when t he associ at ed ATS swi t ch i s 
di sconnect ed f or  r epai r s,  pr event i ve mai nt enance,  or  
t est i ng.   Consul t  UFC 4- 510- 01 Desi gn:  Mi l i t ar y 
Medi cal  Faci l i t i es and UFC 3- 540- 01 Engi ne- Dr i ven 
Gener at or  Syst ems f or  Pr i me and St andby Power  
Appl i cat i ons f or  when a by- pass/ i sol at i on swi t ches 
f or  aut omat i c t r ansf er  swi t ches t o be  pr ovi ded.  
Del et e r ef er ence t o gener at or  st ar t i ng wher e a 
gener at or  i s not  used as al t er nat e sour ce.

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

I ncl ude non- l oad- br eak by- pass/ i sol at i on swi t ches f or  t he i ndi cat ed 
aut omat i c t r ansf er  swi t ches.   Desi gns whi ch di sconnect  or  i nt er r upt  t he 
l oad when bypassi ng ar e not  accept abl e.   I ncl ude t he f ol l owi ng f eat ur es 
f or  each combi ned by- pass/ i sol at i on swi t ch and aut omat i c t r ansf er  swi t ch:  

a.   Bypass/ i sol at i on swi t ch ( BP/ I S)  and associ at ed ATS ar e t o be made by 
t he same manuf act ur er  and must  be compl et el y i nt er connect ed and t est ed 
at  f act or y and at  pr oj ect  s i t e as speci f i ed.

b.   ATS i s t o be manuf act ur ed,  l i s t ed and t est ed i n accor dance wi t h 
par agr aph AUTOMATI C TRANSFER SWI TCH.   BP/ I S swi t ch cur r ent ,  vol t age,  
c l osi ng,  and shor t - c i r cui t  wi t hst and cl osi ng r at i ngs ar e t o be equal  
or  exceed compar abl e r at i ngs speci f i ed f or  ATS and have t he same phase 
ar r angement  and number  of  pol es.

c.   Pr ovi de ext er nal l y oper at ed and ar r anged sel ect or  swi t ch or  handl e so 
desi gned and const r uct ed not  t o st op i n an i nt er medi at e or  neut r al  
posi t i on dur i ng oper at i on and t hat  one per son can saf el y bypass t he 
ATS.   Accompl i sh i sol at i on of  t he ATS ext er nal l y by one per son.   
Bypass and i sol at i on handl es must  be per manent l y af f i xed and oper abl e 
wi t hout  openi ng t he encl osur e door .   Pr ovi de i nt er l ocks t hat  ensur e 
ATS i s di sconnect ed f r om sour ce and l oad dur i ng i sol at i on.   I nt er l ocks 
pr event  ATS oper at i on,  except  f or  t est i ng and mai nt enance,  whi l e 
i sol at ed.  BP/ I S oper at i on i s t o be accompl i shed wi t hout  di sconnect i ng 
swi t ch l oad t er mi nal  conduct or s.   Equi pment  whi ch r equi r e separ at e 
t ool s,  keys,  or  ot her  devi ces t o oper at e t he bypass/ i sol at i on 
mechani sm whi ch may not  be pr esent  dur i ng an emer gency i s not  
accept abl e.

d.   Pr ovi de dr awout  t r ansf er  swi t ch t hat  pr ovi des physi cal  separ at i on f r om 
bypass swi t ch and l i ve par t s and accessi bi l i t y  f or  t est i ng and 
mai nt enance oper at i on.

e.   Pr ovi de cont act s t hat  have t he same cont act  t emper at ur e t hat  do not  
exceed t hose of  t he ATS cont act s when car r y i ng r at ed l oad.   Pr ovi de 
cont act s as speci f i ed f or  associ at ed ATS,  i ncl udi ng pr ovi s i ons f or  
i nspect i on of  cont act s wi t hout  di sassembl y of  BP/ I S or  r emoval  of  
ent i r e cont act  encl osur e.    Pr ovi de manuf act ur er  i nst r uct i ons f or  
det er mi ni ng cont act  i nt egr i t y i n or der  To f aci l i t at e mai nt enance.

f .   The ATS cont r ol s r emai n f unct i onal  wi t h t he ATS i sol at ed or  i n bypass 
mode t o per mi t  moni t or i ng of  t he nor mal  power  sour ce [ and aut omat i c 
st ar t i ng of  t he gener at or  i n t he event  of  a l oss of  t he nor mal  power  
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sour ce] .   I n t he i sol at ed mode,  t he bypass sect i on i s capabl e of  
f unct i oni ng as a manual  t r ansf er  t o t r ansf er  t he l oad t o ei t her  power  
sour ce f or  mai nt enane pur poses or  when aut omat i c cont r ol  has f ai l ed.   
Equi pment  t hat  r equi r es aut omat i c cont r ol s t o be f unct i onal  t o oper at e 
t he bypass swi t ch i s not  accept abl e. .   The ATS can be compl et el y 
r emoved f r om t he encl osur e,  i f  r equi r ed f or  mai nt enance or  r epai r ,  
whi l e t he bypass sect i on cont i nues t o power  t he l oad.

h.   Const r uct  Bypass/ i sol at i on swi t ch f or  conveni ent  r emoval  of  par t s f r om 
f r ont  of  swi t ch encl osur e wi t hout  r emoval  of  ot her  par t s or  
di sconnect i on of  ext er nal  power  conduct or s.  

i .   Achi eve l oad by- pass t o t he sour ce wi t h no l oad i nt er r upt i on.   
Bypass/ i sol at i on equi pment  t hat  br eaks t he l oad i s not  accpet al be.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Opt i onal  oper at i onal  i t ems.   Chose t hose 
r equi r ed f or  pr oj ect .    Dr awout  bypass i s nor mal l y 
avai l abl e on t hose wi t h 150 amp or  gr eat er  r at i ngs.  

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

[ j .   Pr ovi de dr awout  bypass swi t ch t hat  pr ovi des physi cal  separ at i on f r om
ATS and l i ve par t s and accessi bi l i t y  f or  t est i ng and mai nt enance 
oper at i on.   [ Pr ovi de aut omat i c shut t er s t hat  c l osed t o i sol at e t he 
bus. ]

] [ k.   Pr ovi de a means t o ensur e t he swi t ch i s t r ansf er r ed t o t he al t er nat e 
or  emer gency power  sour ce when nor mal  power  sour ce becomes unavai l abl e.

] 2. 2. 1   Mar ki ngs

Mar k i sol at i on handl e posi t i ons wi t h engr aved pl at es or  ot her  appr oved 
means t o i ndi cat e posi t i on or  oper at i ng condi t i on of  associ at ed ATS,  as 
f ol l ows:

a.   Pr ovi de an i ndi cat i on t hat  shows t hat  BP/ I S sect i on i s pr ovi di ng power  
t o t he l oad.

b.   Pr ovi de i ndi cat i on of  ATS i sol at i on/ t est  posi t i on.   

c.   Pr ovi de sui t abl e cont r ol  l abel s and i nst r uct i on s i gns descr i bi ng 
oper at i ng i nst r uct i ons.

d.  I ndi cat i ng l amps or  LCD scr een f or  i ndi cat i ng t hat  shows t he sour ce 
avai l abi l i t y ,  bypass swi t ch posi t i on,  t r ansf er  swi t ch posi t i on,  and 
i sol at i on handl e posi t i on.   I f  i ndi cat i ng l i ght s ar e used,  pr ovi de a 
l amp t est  but t on t hat  t ur ns t he i ndi cat i ng l i ght s on,  but  does not  
cause any f unct i on t o t ake pl ace.

2. 2. 2   I nt er connect i on

I nt er connect  BP/ I S and associ at ed ATS wi t h sui t abl y s i zed copper  bus bar s 
s i l ver - pl at ed at  each connect i on poi nt ,  and br aced t o wi t hst and magnet i c 
and t her mal  f or ces cr eat ed at  wi t hst and cur r ent  r at i ng speci f i ed f or  
associ at ed ATS.

] 2. 3   ENCLOSURE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Desi gner  must  pr ovi de nor mal  power  sour ce t o 
ATS when speci f y i ng encl osur e heat er .

I f  ATS assembl y i s pr ovi ded,  equi pment  shoul d be 
i nst al l ed i n f r ee- st andi ng,  f l oor - mount ed encl osur e 
as speci f i ed,  except  when manuf act ur er  i ncor por at es 
swi t ch speci f i ed i n wal l - mount ed encl osur e as 
st andar d const r uct i on.   However ,  i n some 
appl i cat i ons i t  i s  advi sabl e t o speci f y t hat  ATS or  
BP/ I S component s be mount ed i n separ at e swi t chboar d,  
swi t chgear ,  mot or  cont r ol  cent er ,  or  ot her  
encl osur e.   I nvest i gat e condi t i ons and opt i ons and 
speci f y accor di ngl y.

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

Pr ovi de an encl osur e t hat  meet s t he f ol l owi ng:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The opt i on on pr ovi di ng scr eened and f i l t er ed 
i nt ake and exhaust  vent s ar e not  avai l abl e by al l  
manuf act ur er ,  even by an opt i on.  Choose onl y i f  
r equi r ed by t he s i t e condi t i ons f or  t he ATS.

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

a.   Pr ovi de ATS and accessor i es i n a [ f r ee- st andi ng,  
f l oor - mount ed] [ wal l - mount ed] ,  [ vent i l at ed] [ unvent i l at ed]  NEMA 250,  
Type [ 1] [ 3R] [ 3RX] [ 4] [ 4X] [ 12] ,  smoot h sheet  met al  encl osur e const r uct ed 
i n accor dance wi t h appl i cabl e r equi r ement s of  NEMA I CS 6,  UL 508,  
UL 1066,  and UL 1008.   [ Pr ovi de scr eened and f i l t er ed i nt ake vent s.   
Pr ovi de scr eened exhaust  vent s. ]  [ Pr ovi de door  wi t h sui t abl e hi nges,  
l ocki ng handl e l at ch,  and gasket ed j amb. ]  Pr ovi de at  l east  No.  14 
met al  gauge.

b.   Fact or y wi r i ng wi t hi n encl osur e and f i el d wi r i ng t er mi nat i ng wi t hi n 
encl osur e must  compl y wi t h NFPA 70.   Pr ovi de wi r e t hat  i s  per manent l y 
t agged or  mar ked near  t er mi nal  at  each end wi t h wi r e number  shown on 
appr oved det ai l  dr awi ng,  when wi r i ng i s not  col or  coded.   Conf or m 
t er mi nal  bl ock t o NEMA I CS 4.   Ar r ange t er mi nal s f or  ent r ance of  
ext er nal  conduct or s f r om [ t op and bot t om] [ t op] [ bot t om]  of  encl osur e as 
shown.   Mai n swi t ch t er mi nal s,  i ncl udi ng neut r al  t er mi nal  i f  used,  
must  be pr essur e t ype sui t abl e f or  t er mi nat i on of  ext er nal  [ copper ]  
[ al umi num]  conduct or s shown.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The opt i on on a cont r ol l ed heat er  i s 
t ypi cal l y onl y avai l abl e on t hose uni t s whi ch 
r equi r e a NEMA 3R or  s i mi l ar  encl osur e.

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

[ c.   Pr ovi de t her most at i cal l y cont r ol l ed heat er  wi t hi n encl osur e t o pr event  
condensat i on over  t emper at ur e r ange st i pul at ed i n par agr aph SERVI CE 
CONDI TI ONS.

] 2. 3. 1   Const r uct i on

Const r uct  encl osur e f or  ease of  r emoval  and r epl acement  of  ATS component s 
and cont r ol  devi ces f r om f r ont  wi t hout  di sconnect i on of  ext er nal  power  
conduct or s or  r emoval  or  di sassembl y of  maj or  component s.   
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2. 3. 2   Cl eani ng and Pai nt i ng

Pr ot ect  bot h t he i nsi de and out si de sur f aces of  an encl osur e,  i ncl udi ng 
means f or  f ast eni ng agai nst  cor r osi on by enamel i ng,  gal vani z i ng,  pl at i ng,  
powder  coat i ng,  or  ot her  equi val ent  means.   Pr ot ect i on i s not  r equi r ed f or  
met al  par t s t hat  ar e i nher ent l y r esi st ant  t o cor r osi on,  bear i ngs,  s l i di ng 
sur f aces of  hi nges,  or  ot her  par t s wher e such pr ot ect i on i s i mpr act i cal .    
Pr ovi de manuf act ur er ' s st andar d f i ni sh mat er i al ,  pr ocess,  and col or  t hat  
i s  f r ee f r om r uns,  sags,  peel i ng,  or  ot her  def ect s.   An encl osur e mar ked 
Type 1,  3R,  4 or  12 i s accept abl e i f  t her e i s no vi s i bl e r ust  at  t he 
concl usi on of  a sal t  spr ay ( f og)  t est  usi ng t he t est  met hod i n ASTM B117,  
empl oyi ng a 5 per cent  by wei ght ,  sal t  sol ut i on f or  24 hour s.   Type 4X 
encl osur es ar e accept abl e f ol l owi ng per f or mance of  t he above t est  wi t h an 
exposur e t i me of  200 hour s.

2. 3. 3   Fi el d Fabr i cat ed Namepl at es

Namepl at e i s t o compl y wi t h ASTM D709.   Pr ovi de l ami nat ed pl ast i c 
namepl at es f or  each equi pment  encl osur e as speci f i ed or  as i ndi cat ed on 
t he dr awi ngs.   Pr ovi de an i nscr i pt i on on each namepl at e t hat  i dent i f i es 
t he name of  t he equi pment ,  sour ces of  power ,  cal cul at ed shor t  c i r cui t  wi t h 
dat e and t he l ocat i on e. g.  ' SWB- 1 El ect r i cal  Room 103' .   Pr ovi de 
namepl at es t hat  ar e made of  mel ami ne pl ast i c,  3 mm 0. 125 i nch t hi ck,  whi t e 
wi t h [ bl ack] [ _____]  cent er  cor e.   Pr ovi de t he namepl at e wi t h a sur f ace 
t hat  i s mat t e f i ni shed and t hat  has squar e cor ner s. .   Accur at el y al i gn 
l et t er i ng and engr ave i nt o t he cor e.   Pr ovi de namepl at es t hat  ar e at  l east  
25 by 65 mm 1. 0 by 2. 5 i nches wi t h a mi ni mum l et t er i ng s i ze of  6. 35 mm 
0. 25 i nch hi gh nor mal  bl ock st y l e.

[ 2. 4   REMOTE ANNUNCI ATOR PANEL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s opt i on i s f or  a r emot e annunci at or  
wi t hout  any means of  cont r ol .   I f  t hi s i s r equi r ed 
do not  choose t he ' Remot e annunci at or  Cont r ol l er ' .   
Ther e ar e t wo t ypes of  panel s i ndi cat ed:   one i s a 
s i mpl e panel  wi t h i ndi cat i ng l i ght s and swi t ches,  
t he ot her  i s a t ouchscr een panel .   Touchscr een i s 
becomi ng mor e common.

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

[ Pr ovi de r emot e annunci at i on wi t h LED i ndi cat i ng l i ght s,  an audi bl e al ar m 
wi t h s i l ence swi t ch as wel l  as al l  appr opr i at e l abel i ng. ] [  or  ] [ Pr ovi de a 
r emot e annunci at or  panel  t hat  ut i l i zes a t ouchscr een human machi ne 
i nt er f ace ( HMI ) .   Mi ni mum scr een si ze i s 175 mm7 i nches. ]   The annunci at or  
i s t o be conf i gur ed t o handl e [ 1] [ 2] [ _____]  t r ansf er  swi t ches.  Pr ovi de a 
sur f ace mount ed cabi net .   Pr ovi de bui l t - i n power  suppl y t hat  accept s 
ei t her  24 VDC or  120VAC or  [ _____] .   Pr ovi de communi cat i ons modul e t o 
suppor t  moni t or i ng of  ATS.   Modul e must  pr ovi de st at us,  anal og par amet er s,  
event  l ogs,  equi pment  set t i ngs,  and conf i gur at i ons over  embedded webpage,  
open pr ot ocol ,  and aut omat ed emai l  whi l e ut i l i z i ng AES 128- bi t  
encr ypt i on.   Pr ovi de a r emot e annunci at i on panel  t o annunci at e t he 
f ol l owi ng condi t i ons f or  t he i ndi cat ed t r ansf er  swi t ch( es) .

a.   Sour ces avai l abl e

b.   Swi t ch posi t i on.

c.   Swi t ch i n t est  mode.
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d.   Fai l ur e of  communi cat i on l i nk.

] [ 2. 5   REMOTE ANNUNCI ATOR AND CONTROL SYSTEM PANEL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s opt i on i s f or  a combi nat i on r emot e 
annunci at or  and cont r ol  syst em panel .   I f  t hi s i s 
chosen be sur e t o del et e t he pr evi ous ' Remot e 
Annunci at or  Panel '  opt i on.

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

Pr ovi de a r emot e annunci at or  and cont r ol  syst em t hat  ut i l i zes a 
t ouchscr een human machi ne i nt er f ace ( HMI )  wi t h t he abi l i t y  t o r emot el y 
moni t or  and cont r ol  mul t i pl e t r ansf er  swi t ches f r om a si ngl e panel .  
Mi ni mum scr een si ze i s 7 i nches175 mm.  Pr ovi de passwor d pr ot ect i on and 
dat e/ t i me st amped al ar m hi st or y.  The cont r ol l er  i s  t o have i nt er nal  
bat t er y backup.   I n t he event  of  a communi cat i on l i nk f ai l ur e,  t he syst em 
i s t o aut omat i cal l y r ever t  t o st and- al one,  sel f - cont ai ned oper at i on.   
Aut omat i c t r ansf er  swi t ch sensi ng,  cont r ol l i ng or  oper at i ng f unct i on i s 
not  t o depend on r emot e panel  f or  pr oper  oper at i on.   Pr ovi de a sur f ace 
mount ed cabi net .   Communi cat i on i s t o be by a [ Modbus]  RS- 485 connect i on.  
The annunci at or  cont r ol l er  i s  t o be conf i gur ed t o moni t or  and cont r ol  
[ 1] [ 2] [ _____]  t r ansf er  swi t ches.

2. 5. 1   Moni t or

Moni t or  t he f ol l owi ng:

a.   Sour ces avai l abl e

b.   Swi t ch posi t i on.

c.   Swi t ch i n t est  mode.

d.   Over vol t age

e.   Fai l ur e of  communi cat i on l i nk.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e opt i on i f  none of  t he sour ces ar e a 
gener at or .

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

[ f .   Engi ne t est  or  exer ci se.
]
2. 5. 2   Al ar m Scr een

Al ar m f or  t he f ol l owi ng condi t i ons:

a.   Al t er nat e sour ce cl osed

b.   Under vol t age

c.   Lockout .

2. 5. 3   Cont r ol  Funct i ons

Pr ovi de a means t o per f or m t he f ol l owi ng f unct i ons f r om t he cont r ol l er :   
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an al ar m si l ence but t on i n addi t i on t o moni t or i ng t he f ol l owi ng i t ems:

a.   Cont r ol  of  swi t ch- t est  i ni t i at i on.

b.   Cont r ol  of  swi t ch oper at i on i n ei t her  di r ect i on.

c.   Cont r ol  of  t i me- del ay bypass f or  t r ansf er  t o nor mal  sour ce.

d.   Cont r ol  t o per f or m an engi ne t est .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s opt i on can be benef i c i al  t o al l ow r emot e 
changes,  but  i t  can al so be a concer n wi t h t he 
secur i t y.

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

[ e.   Pr ovi de a means t o r emot el y conf i gur e t r ansf er  swi t ch cont r ol l er  
set poi nt s.   The means t o per f or m t hese changes must  be passwor d 
pr ot ect ed.

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

NOTE:   Pr ovi de i f  a l ar ge syst em and want  t o be abl e 
t o r emot el y cont r ol  t he var i ous ATSs.

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

[ f .   Manage up t o ei ght  ( 8)  t r ansf er  swi t ches f r om a si ngl e r emot e 
annuni cat or  and cont r ol  panel

]
] 2. 6   FACTORY TESTI NG

Submi t  a descr i pt i on of  pr oposed f i el d t est  pr ocedur es,  i ncl udi ng pr oposed 
dat e and st eps descr i bi ng each t est ,  i t s  dur at i on and expect ed r esul t s,  
not  l ess t han [ _____]  weeks pr i or  t o t est  dat e.   Submi t  cer t i f i ed f act or y 
and f i el d t est  r epor t s,  wi t hi n 14 days f ol l owi ng compl et i on of  t est s.   
Pr ovi de r epor t s t hat  ar e cer t i f i ed and dat ed and t hat  demonst r at e t hat  
t est s wer e successf ul l y compl et ed pr i or  t o shi pment  of  equi pment .

2. 6. 1   Pr ot ot ype Fact or y Test i ng

A pr ot ot ype of  speci f i ed ATS i s t o be f act or y t est ed i n accor dance wi t h 
UL 1008.   I n addi t i on,  per f or m f act or y t est s on each ATS as f ol l ows:

a.   I nsul at i on r esi st ance t est  t o ensur e i nt egr i t y and cont i nui t y of  
ent i r e syst em

b.   Mai n swi t ch cont act  r esi st ance t est .

c.   Vi sual  i nspect i on t o ver i f y t hat  each ATS i s as speci f i ed.

d.   Mechani cal  t est  t o ver i f y t hat  ATS sect i ons ar e f r ee of  mechani cal  
hi ndr ances.

e.   El ect r i cal  t est s t o ver i f y compl et e syst em el ect r i cal  oper at i on and t o 
set  up t i me del ays and vol t age sensi ng set t i ngs.

2. 6. 2   Fact or y Test  Repor t s

Pr ovi de t hr ee cer t i f i ed copi es of  f act or y t est  r epor t s f r om t he 
manuf act ur er .
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[ 2. 7   FACTORY TESTI NG - MEDI CAL FACI LI TI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f act or y t est s sequence l i s t ed bel ow i s 
r equi r ed f or  Medi cal  Faci l i t i es onl y.   Thi s t est i ng 
i s nor mal l y above and beyond t he st andar d f act or y 
t est  per f or med on an ATS.

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

The f act or y t est s f or  ATS and By- Pass/ I sol at i on swi t ches used i n medi cal  
f aci l i t i es must  be conduct ed i n t he f ol l owi ng sequence:

a.   Gener al

b.   Nor mal

c.   Over vol t age

d.   Under vol t age

e.   Over l oad

f .   Endur ance

g.   Temper at ur e Ri se

h.   Di el ect r i c Vol t age- Wi t hst and

i .   Cont act  Openi ng

j .   Di el ect r i c Vol t age- Wi t hst and ( Repeat ed)

k.   Wi t hst and

l .   I nst r ument at i on and Cal i br at i on of  Hi gh Capaci t y

m.   Cl osi ng

n.   Di el ect r i c Vol t age- Wi t hst and ( Repeat ed)

o.   St r engt h of  I nsul at i ng Base and Suppor t

] PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l at i on must  conf or m t o t he r equi r ement s of  NFPA 70 and 
manuf act ur er ' s r ecommendat i on.

3. 2   PREREQUI SI TES FOR FUNCTI ONAL ACCEPTANCE TESTI NG

Compl et i on of  t he f ol l owi ng r equi r ement s i s mandat or y pr i or  t o schedul i ng 
f unct i onal  accept ance t est s f or  t he aut omat i c t r ansf er  swi t ch.

3. 2. 1   Per f or mance of  Accept ance Checks and t est s

Compl et e as speci f i ed i n par agr aph ent i t l ed " Accept ance Checks and 
Test s" .   The Accept ance Checks and Test s ar e t o be accompl i shed by t he 
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Test i ng or gani zat i on as descr i bed i n Sect i on 26 08 00 APPARATUS I NSPECTI ON 
AND TESTI NG.

3. 2. 2   Manuf act ur er s O&M I nf or mat i on

The manuf act ur er s O&M i nf or mat i on r equi r ed by t he par agr aph ent i t l ed 
" SD- 10 Oper at i on and Mai nt enance Dat a" ,  i s  t o be submi t t ed t o and appr oved 
by t he Cont r act i ng Of f i cer .

3. 2. 3   Test  Equi pment

Ensur e al l  t est  equi pment  and i nst r ument s i s on hand pr i or  t o schedul i ng 
f i el d t est s,  or  subj ect  t o Cont r act i ng Of f i cer ' s appr oval ,  evi dence must  
be pr ovi ded t o show t hat  ar r angement s have been made t o have t he necessar y 
equi pment  and i nst r ument s on si t e pr i or  t o f i el d t est i ng.

3. 3   FI ELD QUALI TY CONTROL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use of  26 20 00 i s onl y r equi r ed on Navy 
pr oj ect s.

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

Gi ve Cont r act i ng Of f i cer  15 days not i ce of  dat es and t i mes schedul ed f or  
t est s whi ch r equi r e t he pr esence of  t he Cont r act i ng Of f i cer .   The 
Cont r act i ng Of f i cer  wi l l  coor di nat e wi t h t he usi ng act i v i t y and schedul e a 
t i me t hat  wi l l  el i mi nat e or  mi ni mi ze i nt er r upt i ons and i nt er f er ence wi t h 
t he act i v i t y oper at i ons.   The cont r act or  i s r esponsi bl e f or  cost s 
associ at ed wi t h conduct i ng t est s out si de of  nor mal  wor ki ng hour s and wi t h 
i ncor por at i ng speci al  ar r angement s and pr ocedur es,  i ncl udi ng t empor ar y 
power  condi t i ons.   The cont r act or  pr ovi des l abor ,  equi pment ,  appar at us,  
i ncl udi ng t est  l oad,  and consumabl es r equi r ed f or  t he speci f i ed t est s.   
Cal i br at i on of  al l  measur i ng devi ces and i ndi cat i ng devi ces must  be 
cer t i f i ed.   Pr ovi de t he ser vi ces of  a qual i f i ed f act or y- t r ai ned 
manuf act ur er ' s r epr esent at i ve t o assi st  t he cont r act or  i n i nst al l at i on and 
st ar t - up of  t he equi pment  speci f i ed under  t hi s sect i on.   The 
manuf act ur er ' s r epr esent at i ve i s t o pr ovi de t echni cal  di r ect i on and 
assi st ance t o t he cont r act or  i n gener al  assembl y of  t he equi pment ,  
connect i ons and adj ust ment s,  and t est i ng of  t he assembl y component s 
cont ai ned her ei n.   [ Pr ovi de a t est  l oad t hat  i s a  cat al oged pr oduct  i n 
accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM. ]   Per f or m 
t he f ol l owi ng f i el d t est s i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons and i ncl ude t he f ol l owi ng vi sual  and mechani cal  
i nspect i ons and el ect r i cal  t est s,  per f or med i n accor dance wi t h NETA ATS.

3. 3. 1   Aut omat i c Tr ansf er  Swi t ch Accept ance Checks and Test s

a.   Vi sual  and Mechani cal  I nspect i on

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

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

( 3)  Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

( 4)  Ver i f y t hat  manual  t r ansf er  war ni ngs ar e at t ached and vi s i bl e.
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( 5)  Ver i f y t i ght ness of  al l  cont r ol  connect i ons.

( 6)  Ver i f y t i ght ness of  accessi bl e bol t ed connect i ons by cal i br at ed 
t or que- wr ench met hod.   Ther mogr aphi c sur vey i s not  r equi r ed.  

( 7)  Per f or m manual  t r ansf er  oper at i on.

( 8)  Ver i f y posi t i ve mechani cal  i nt er l ocki ng bet ween nor mal  and 
al t er nat e sour ces.

b.   El ect r i cal  Test s

( 1)  Measur e cont act - r esi st ance.   Cor r ect  val ues t hat  exceed 500 
mi cr ohms and val ues f or  1 pol e devi at i ng by mor e t han 50 per cent  
f r om ot her  pol es.

( 2)  Per f or m i nsul at i on- r esi st ance on each pol e,  phase- t o- phase and 
phase- t o- gr ound wi t h swi t ch c l osed,  and acr oss each open pol e f or  
one mi nut e.   Per f or m t est s i n bot h sour ce posi t i ons.

( 3)  Ver i f y set t i ngs and oper at i ons of  cont r ol  devi ces.

( 4)  Cal i br at e and set  al l  r el ays and t i mer s.

[ ( 5)  Test  gr ound- f aul t  pr ot ect i ve devi ce.

] 3. 3. 2   Funct i onal  Accept ance Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Edi t  f or  t he appr opr i at e gener at or  
speci f i cat i on,  i f  t he pr oj ect  has a gener at or .

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

Funct i onal  Accept ance Test s must  be coor di nat ed wi t h Sect i on 26 32 15. 00 
ENGI NE- GENERATOR SET STATI ONARY 15- 2500 KW,  WI TH AUXI LI ARI ES. [ Funct i onal  
Accept ance Test  must  be coor di nat ed wi t h Sect i on 21 30 00 FI RE PUMPS. ]  
I ncl ude si mul at i ng power  f ai l ur e and demonst r at i ng t he f ol l owi ng 
oper at i ons f or  each aut omat i c t r ansf er  swi t ch.   Demonst r at e i n ser vi ce 
t hat  t he aut omat i c t r ansf er  swi t ches ar e i n good oper at i ng condi t i on,  and 
f unct i on not  l ess t han f i ve t i mes.

a.   Per f or m aut omat i c t r ansf er  t est s:

( 1)  Si mul at e l oss of  nor mal / pr ef er r ed power .

( 2)  Ret ur n t o nor mal / pr ef er r ed power .

( 3)  Si mul at e l oss of  emer gency/ al t er nat e power .

( 4)  Si mul at e al l  f or ms of  s i ngl e- phase condi t i ons.

b.   Ver i f y cor r ect  oper at i on and t i mi ng of  t he f ol l owi ng f unct i ons:

( 1)  Nor mal  sour ce vol t age- sensi ng r el ays.

( 2)  Engi ne st ar t  sequence.

( 3)  Ti me del ay upon t r ansf er .
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( 4)  Al t er nat e sour ce vol t age- sensi ng r el ays.

( 5)  Aut omat i c t r ansf er  oper at i on.

( 6)  I nt er l ocks and l i mi t  swi t ch f unct i on.

( 7)  Ti me del ay and r et r ansf er  upon nor mal  power  r est or at i on.

[ ( 8)  By- pass/ i sol at i on f unct i onal  modes and r el at ed aut omat i c t r ansf er  
swi t ch oper at i ons.

] 3. 3. 3   I nf r ar ed Scanni ng

Af t er  Subst ant i al  Compl et i on,  but  not  mor e t han 60 days af t er  Fi nal  
Accept ance,  per f or m an i nf r ar ed scan of  each swi t ch.   Remove al l  access 
panel s so j oi nt s and connect i ons ar e accessi bl e t o por t abl e scanner .

a.   Fol l ow- up I nf r ar ed Scanni ng:   Per f or m an addi t i onal  f ol l ow- up i nf r ar ed 
scan of  each swi t ch 11 mont hs af t er  accept ance.

b.   I nst r ument :   Use an i nf r ar ed scanni ng devi ce desi gned t o measur e 
t emper at ur e or  t o det ect  s i gni f i cant  devi at i ons f r om nor mal  val ues.   
Pr ovi de cal i br at i on r ecor d f or  devi ce.

c.   Recor d of  I nf r ar ed Scanni ng:   Pr epar e a cer t i f i ed r epor t  t hat  
i dent i f i es swi t ches checked and t hat  descr i bes scanni ng r esul t s.   
I ncl ude not at i on of  def i c i enci es det ect ed,  r emedi al  act i on t aken,  and 
obser vat i ons af t er  r emedi al  act i on.

3. 4   TRAI NI NG

Pr ovi de 4 hour s of  t r ai ni ng t o mai nt enance per sonnel  on t he pr oper  
oper at i on,  mai nt enance and adj ust ment  of  t he aut omat i c t r ansf er  swi t ch. [   
Coor di nat e t hi s t r ai ni ng wi t h t hat  of  t he gener at or  equi pment . ]

        - -  End of  Sect i on - -
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