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LI GHTI NG CONTROL DEVI CES
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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  phot oconduct i ve or  ot her  l i ght i ng 
cont r ol  devi ces f or  use wi t h i nt er i or  or  ext er i or  
l i ght i ng syst ems.

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 
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) .

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

PART 1   GENERAL

Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM appl i es t o wor k speci f i ed i n 
t hi s sect i on.

1. 1   REFERENCES

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

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

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

I EEE St ds Di ct i onar y ( 2009)  I EEE St andar ds Di ct i onar y:  Gl ossar y 
of  Ter ms & Def i ni t i ons

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

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C136. 10 ( 2023)  Roadway and Ar ea Li ght i ng 
Equi pment - Locki ng- Type Phot ocont r ol  
Devi ces and Mat i ng Recept acl es- - Physi cal  
and El ect r i cal  I nt er changeabi l i t y  and 
Test i ng

NEMA I CS 1 ( 2022)  St andar d f or  I ndust r i al  Cont r ol  and 
Syst ems:  Gener al  Requi r ement s

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

U. S.  FEDERAL COMMUNI CATI ONS COMMI SSI ON ( FCC)

FCC Par t  15 Radi o Fr equency Devi ces ( 47 CFR 15)

UNDERWRI TERS LABORATORI ES ( UL)

UL 20 ( 2018;  Repr i nt  May 2023)  UL St andar d f or  
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Saf et y Gener al - Use Snap Swi t ches

UL 98 ( 2016;  Repr i nt  Jan 2022)  UL St andar d f or  
Saf et y Encl osed and Dead- Fr ont  Swi t ches

UL 773 ( 2016;  Repr i nt  Jul  2020)  UL St andar d f or  
Saf et y Pl ug- I n,  Locki ng Type Phot ocont r ol s 
f or  Use wi t h Ar ea Li ght i ng

UL 773A ( 2016;  Repr i nt  Jun 2020)  UL St andar d f or  
Saf et y Noni ndust r i al  Phot oel ect r i c 
Swi t ches f or  Li ght i ng Cont r ol

1. 2   DEFI NI TI ONS

a.   Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs 
t er ms used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as 
def i ned i n t he I EEE St ds Di ct i onar y.

b.   DALI :  Di gi t al  Addr essabl e Li ght i ng I nt er f ace used t o t r ansmi t  dat a t o 
and f r om l i ght i ng cont r ol  syst em i nput  devi ces,  end devi ces,  and 
cont r ol  equi pment .

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,   
Ai r  For ce,  and NASA pr oj ect s.

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 
PROCEDURES.

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 
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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

Li ght i ng Syst em Dr awi ngs;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

I nst al l at i on I nst r uct i ons;  G[ ,  [ ____] ]

Di mmi ng Bal l ast  Cont r ol s;  G[ ,  [ ____] ]

Li ght  Level  Sensor ;  G[ ,  [ ____] ]

Di mmer  Swi t ch;  G[ ,  [ ____] ]

Li ght i ng Cont act or ;  G[ ,  [ ____] ]

Ti me Swi t ch;  G[ ,  [ ____] ]

Phot ocel l  Swi t ch;  G[ ,  [ ____] ]

Occupancy Sensor s;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

Syst em Oper at i on Test s

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

Li ght i ng Cont r ol  Syst em,  Dat a Package 5

1. 4   QUALI TY CONTROL

1. 4. 1   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  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 .  Ensur e equi pment ,  
mat er i al s,  i nst al l at i on,  and wor kmanshi p ar e i n accor dance wi t h t he 
mandat or y and advi sor y pr ovi s i ons of  NFPA 70,  I EEE C2 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. 4. 2   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.  Pr ovi de pr oduct s whi ch 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 
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openi ng.  Ensur e t he 2- year  per i od i ncl udes 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.  Ensur e t he 
pr oduct  has 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.  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,  t hese i t ems 
must  be pr oduct s of  a s i ngl e manuf act ur er .

1. 4. 3   Pr edi ct i ve Test i ng and I nspect i on Technol ogy Requi r ement s

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

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

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

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

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Submi t  l i ght i ng syst em dr awi ngs showi ng l umi nai r e conf i gur at i on,  cont r ol  
zones,  and det ect i on r ange of  speci f i ed cont r ol  devi ces.   Ensur e l i ght i ng 
syst em dr awi ngs i ncl ude phot omet r i c cal cul at i ons showi ng l i ght i ng l evel s 
i n f oot  candl es f or  al l  ar eas i ndi cat ed.   Ensur e l i ght i ng cal cul at i ons and 
phot omet r i c pl ans ar e cr eat ed usi ng i ndust r y st andar d l i ght  model i ng 
sof t war e.   Hand cal cul at i ons wi l l  not  be accept ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Appl i es i f  s i mpl e non- cent r al i zed l i ght i ng 
cont r ol  syst em usi ng non- net wor kabl e cont r ol  devi ces 
i s r equi r ed.  Thi s t ype of  syst em i s i nexpensi ve but  
al l ows l i mi t ed conf i gur at i ons and of f er s f ew i f  any 
r emot e capabi l i t i es.

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

[ a.   Pr ovi de l i ght i ng cont r ol  syst em of  t he non- cent r al i zed and 
non- addr essabl e t ype t hat  does not  i ncl ude any pr ogr ammabl e devi ces.   
Cont r ol  devi ces ar e of  t he l i ne- vol t age or  l ow- vol t age t ypes and ar e 
used t o cr eat e speci f i c  har d- wi r ed cont r ol  zones t o t ur n l i ght s on and 
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of f  or  t o pr ovi de l i ght  di mmi ng capabi l i t i es. ]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Appl i es i f  compl ex cent r al i zed l i ght i ng 
cont r ol  syst em usi ng addr essabl e cont r ol  devi ces i s 
r equi r ed.  Thi s t ype of  syst em i s mor e cost l y t han 
t he non- net wor kabl e t ype,  but  of f er s numer ous 
opt i ons f or  conf i gur at i ons and r emot e capabi l i t i es.  
I f  t hi s t ype of  syst em i s chosen,  addi t i onal  
cent r al i zed cont r ol  devi ces wi l l  need t o be 
speci f i ed t hat  conf or m t o t he same communi cat i on 
pr ot ocol  as t he end l i ght i ng cont r ol  devi ces ( such 
as DALI ) .  

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

[ b.   Pr ovi de l i ght i ng cont r ol  syst em of  t he cent r al i zed and addr essabl e 
t ype t hat  i ncl udes pr ogr ammabl e devi ces.   Cont r ol  devi ces ar e of  t he 
di gi t al  l ow- vol t age or  wi r el ess t ypes and ar e used t o cr eat e cont r ol  
zones whi ch can be changed wi t hout  af f ect i ng t he wi r i ng of  t he 
devi ces.   Cont r ol  zones ar e used t o t ur n l i ght s on and of f  or  t o 
pr ovi de l i ght  di mmi ng capabi l i t i es. ]

c.   Li ght i ng cont r ol  syst em must  compl y wi t h t hese speci f i cat i ons,  al l  
appl i cabl e const r uct i on document  dr awi ngs,  al l  appl i cabl e codes,  and 
al l  l ocal  aut hor i t i es havi ng j ur i sdi ct i on.   Li ght i ng cont r ol  syst em 
equi pment  i ncl udes,  but  i s not  l i mi t ed t o,  t i me cont r ol  swi t ches,  
manual  and saf et y swi t ches,  di mmi ng bal l ast s,  l i ght  l evel  sensor s,  
i ncandescent  di mmer  swi t ches,  l i ght i ng cont act or s,  phot ocel l  swi t ches,  
and occupancy sensor s.

2. 1. 1   Syst em Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:    Opt i ons appl y i f  l i ght i ng cont r ol  syst em i s 
an addr essabl e and net wor kabl e t ype.

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

a.   The l i ght i ng cont r ol  syst em and l i ght i ng end devi ces must  r ever t  t o 
t he on posi t i on i n t he event  of  a l oss of  power  or  cont r ol  s i gnal  t o 
t he syst em or  end devi ces.

[ b.   Li ght i ng cont r ol  zones consi st i ng of  one or  mor e net wor ked l umi nai r es 
and l i ght i ng cont r ol  devi ces must  be capabl e of  pr ovi di ng aut omat i c 
cont r ol  f r om sensor s ( occupancy and phot ocel l )  and manual  cont r ol  
l ocal  swi t ches.  ]

[ c.   Pr ovi de net wor ked l umi nai r es and l i ght i ng cont r ol  devi ces t hat  st or e 
pr ogr ammi ng i n non- vol at i l e memor y such t hat  f ol l owi ng any l oss of  
power  t he l i ght i ng cont r ol  zones cont i nue t o oper at e accor di ng t o t he 
def i ned set t i ngs. ]

2. 2   COMPONENTS

2. 2. 1   Manual  Swi t ches

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use manual  swi t ches f or  cont r ol  of  t he 
l i ght i ng syst em when cont r ol s ar e l ocat ed i n a space 
t hat  i s cont i nuousl y super vi sed,  such as a 
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guar dhouse,  gat ehouse,  or  wat cht ower .
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de a swi t ch mechani sm consi st i ng of  a heavy- dut y gener al - pur pose 
pr eci s i on snap- act i ng swi t ch[ ,  wi t h NEMA I CS 6 Type [ 1]  [ 4]  encl osur es, ] ,  
s i ngl e- pol e,  s i ngl e- t hr ow, [  wi t h a mi ni mum r at i ng of  1, 000- wat t s 
i ncandescent - l amp l oad and 1, 200- vol t - amper es r eact i ve f or  vapor - l amp l oad 
at  r at ed vol t age and f r equency] [  sui t abl e f or  oper at i on on a [ 480Y/ 277]  
[ 208Y/ 120]  [ 480]  [ 277]  [ 240]  [ 120]  vol t ,  60 Hz,  [ t hr ee- phase]  
[ s i ngl e- phase]  syst em] .   Pr ovi de wi t h a sel ect or  swi t ch havi ng a mi ni mum 
of  t hr ee posi t i ons:   ON,  OFF,  and AUTOMATI C.   Use t he aut omat i c posi t i on 
when phot oel ect r i c or  t i mer  cont r ol  i s  desi r ed.   I nt er f ace t he sel ect or  
swi t ch wi t h t he l i ght i ng syst em magnet i c cont act or  t o cont r ol  syst em 
act i v i t y.

Ensur e swi t ches conf or m t o UL 98 as appl i cabl e.   Pr ovi de a qui ck- make,  
qui ck- br eak t ype swi t ch such t hat  a scr ewdr i ver  i s r equi r ed t o open t he 
swi t ch door  when t he swi t ch i s on,  wi t h bl ades vi s i bl e when t he door  i s 
open.   Coor di nat e t er mi nal  l ugs wi t h t he wi r e s i ze.

[ 2. 2. 2   Di mmi ng Bal l ast  Cont r ol s

Pr ovi de a s i ngl e s l i de di mmi ng bal l ast  cont r ol  di mmer  wi t h on- of f  cont r ol ,  
compat i bl e wi t h t he bal l ast .   Cont r ol  t he bal l ast  l i ght  out put  over  t he 
f ul l  di mmi ng r ange.   Pr ovi de a di mmer  bal l ast  cont r ol  whi ch i s appr oved by 
t he bal l ast  manuf act ur er .

] 2. 2. 3   Li ght  Level  Sensor
Wow a

Pr ovi de UL l i s t ed l i ght  l evel  sensor  capabl e of  det ect i ng changes i n 
ambi ent  l i ght i ng l evel s,  wi t h a di mmi ng r ange of  20 per cent  t o 100 
per cent ,  mi ni mum.   Ensur e sensor  i s desi gned f or  use wi t h di mmi ng bal l ast  
and vol t age syst em t o whi ch t hey ar e connect ed.   Pr ovi de a sensor  capabl e 
of  cont r ol l i ng [ 40] [      ]  el ect r oni c di mmi ng bal l ast s,  mi ni mum,  wi t h a 
sensor  l i ght  l evel  adj ust abl e wi t h a set  l evel  r ange f r om 100 t o 1000 l ux 
10 t o 100 f oot - candl es,  mi ni mum.   Pr ovi de a sensor  wi t h a bypass f unct i on 
t o el ect r i cal l y over r i de t he sensor  cont r ol .

2. 2. 4   I ncandescent  Di mmer  Swi t ch

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  speci f y cent r al  di mmi ng syst ems wi t h 
t hi s speci f i cat i on.

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

Pr ovi de a s i ngl e- pol e,  [ 600] [ _____]  wat t ,  120 vol t  ac,  di mmer  swi t ch t hat  
conf or ms t o UL 20.   Ensur e t he swi t ch i s t he f ul l - r ange r ot ar y on- of f  t ype 
wi t h bui l t - i n el ect r omagnet i c i nt er f er ence f i l t er .

2. 2. 5   Li ght i ng Cont act or

[ Pr ovi de NEMA I CS 2, [  el ect r i cal l y] [  mechani cal l y]  hel d cont act or [ wi t h 
phot ocel l  i nput  f or  out door  l ocat i ons] ,  r at ed [ _____]  vol t s,  [ _____]  
amper es,  and [ _____]  pol es,  wi t h coi l s r at ed [ _____]  vol t s. ] [   Rat e 
cont act or  as i ndi cat ed. ]   Pr ovi de i n a NEMA[  4] [ _____]  encl osur e 
conf or mi ng t o NEMA I CS 6.   Pr ovi de cont act or s wi t h s i l ver  al l oy 
doubl e- br eak cont act s [ and coi l  c l ear i ng cont act s f or  mechani cal l y hel d 
cont act or ]  r equi r i ng no ar ci ng cont act s. [   Pr ovi de cont act or  wi t h[  
hand- of f - aut omat i c] [  on- of f ]  sel ect or  swi t ch[ . ] [ ,  her met i cal l y seal ed. ] ]
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2. 2. 6   Ti me Swi t ch

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  al ways use phot ocel l s and t i me 
swi t ches t oget her .   Use t he f ol l owi ng i nf or mat i on as 
a gui de:

1.   Li ght s on/ l i ght s of f  by phot ocel l :   St r eet  
par ki ng l ot s.   Any f aci l i t y  or  st r eet  t hat  r equi r es 
l i ght i ng af t er  dar k.

2.   Li ght s on by phot ocel l ;  l i ght s of f  by t i me 
swi t ch:   Most  admi ni st r at i on f aci l i t i es,  
commi ssar i es,  hobby shops,  or  c l ubs.   Any f aci l i t y  
t hat  does not  st ay open al l  ni ght .

3.   Li ght s on/ l i ght s of f  by t i me swi t ch:   Ser vi ce 
st at i ons,  snack bar s,  bar r acks,  or  of f i cer s '  
quar t er s.   Faci l i t i es t hat  ar e open t o t he publ i c,  
or  have per sonnel  t hat  r epor t  bef or e dayl i ght  and 
af t er  dar k,  but  not  cont i nual l y t hr ough t he ni ght .

4.   Ot her  consi der at i ons:   Ti me swi t ches wi t h a 
ski p- a- day f eat ur e may be usef ul  f or  f aci l i t i es wi t h 
a 5- day wor k week.   ( Pr ogr am t i me swi t ch t o ski p 
Sat ur day and Sunday. )   For  f aci l i t i es t hat  do not  
st ay open al l  ni ght ,  i t  may be desi r abl e t o have 
l i ght i ng at  ni ght  f or  secur i t y.   Consul t  ar ea 
Engi neer i ng Fi el d Di v i s i on f or  l ocal  st at i on pol i cy 
and except i ons t o t hese pr ocedur es.

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

Pr ovi de ast r onomi c di al  t ype or  el ect r oni c t ype,  ar r anged t o t ur n " ON"  at  
sunset  and t ur n " OFF"  at  a pr edet er mi ned t i me bet ween 8: 30 p. m.  and 2: 30 
a. m.  or  at  sunr i se,  aut omat i cal l y changi ng t he set t i ngs each day i n 
accor dance wi t h seasonal  changes of  sunset  and sunr i se.   Pr ovi de a [ _____]  
vol t s r at ed swi t ch,  havi ng aut omat i cal l y wound spr i ng mechani sm or  
capaci t or ,  t o mai nt ai n accur at e t i me f or  a mi ni mum of  7 hour s f ol l owi ng 
power  f ai l ur e.   Pr ovi de t i me swi t ch wi t h a manual  on- of f  bypass swi t ch.   
Sur f ace mount  t he housi ng f or  t he t i me swi t ch,  i nsi de a NEMA [ 3R] [ _____]  
encl osur e conf or mi ng t o NEMA I CS 6.

2. 2. 7   Phot ocel l  Swi t ch

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use si l i con phot ocel l s f or  ar eas wi t h ver y 
hi gh t emper at ur es or  ot her  ext r eme envi r onment al  
condi t i ons. .

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

Ensur e phot ocel l  swi t ches conf or m t o UL 773 or  UL 773A as appl i cabl e.   
Pr ovi de her met i cal l y seal ed phot ocel l s t hat  use cadmi um- sul f i de or  s i l i con 
di ode t ype cel l s.   Pr ovi de phot ocel l s t hat  ar e r at ed at  [      ]  vol t s [ ac,  
60 Hz] [ dc]  wi t h[  s i ngl e- t hr ow cont act s] [  s i ngl e pol e doubl e- t hr ow ( spdt )  
cont act s f or  mechani cal l y hel d cont act or s r at ed 1000 wat t s]  and desi gned 
t o f ai l  t o t he ON posi t i on.   Pr ovi de phot ocel l s t hat  t ur n on at  or  bel ow 
32 l ux 3 f oot - candl es and of f  at  43 t o 107 l ux 4 t o 10 f oot - candl es.   
Pr ovi de t i me del ay t o pr event  acci dent al  swi t chi ng f r om t r ansi ent  l i ght  
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sour ces. [   Pr ovi de a di r ect i onal  l ens i n f r ont  of  t he cel l  t o pr event  
f i xed l i ght  sour ces f r om cr eat i ng a t ur nof f  condi t i on. ]

Pr ovi de a phot ocel l  wi t h t he f ol l owi ng:

[ a.   I nt egr al  t o t he l umi nai r e,  r at ed 1000W mi ni mum. [   Pr ovi de a 
di r ect i onal  l ens i n f r ont  of  t he cel l  t o pr event  f i xed l i ght  sour ces 
f r om cr eat i ng a t ur nof f  condi t i on. ]

] [ b.   I n a U. V.  st abi l i zed pol ycar bonat e housi ng wi t h swi vel  ar m and 
adj ust abl e wi ndow sl i de,  r at ed 1800 VA,  mi ni mum.

] [ c.   I n a hi gh- i mpact - r esi st ant ,  noncor r odi ng and nonconduct i ve mol ded 
pl ast i c housi ng wi t h a l ocki ng- t ype r ecept acl e conf or mi ng t o 
ANSI  C136. 10,  r at ed 1800 VA,  mi ni mum.

] [ d.   I n a cast  weat her pr oof  al umi num housi ng wi t h adj ust abl e wi ndow sl i de,  
r at ed 1800 VA,  mi ni mum.

] 2. 2. 8   Occupancy Sensor s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Occupancy sensor s ar e usef ul  i n l i ght i ng 
cont r ol  appl i cat i ons f or  pr i vat e and open of f i ces,  
r est r ooms,  conf er ence r ooms,  c l assr ooms,  ut i l i t y  
ar eas,  war ehouses,  and cor r i dor s.   Addi t i onal  desi gn 
gui dance can be f ound at  t he NAVFAC Cr i t er i a 
Of f i ce' s websi t e.  See l ocal  ener gy codes t o 
det er mi ne i f  power  r ecept acl es al so need t o be 
swi t ched when not  i n use.  Many occupancy sensor s 
have addi t i onal  cont act s t o connect  r ecept acl e 
r el ays.

Al so,  most  occupancy sensor  manuf act ur er s of f er  
desi gn ser vi ces f or  t hei r  pr oduct s.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Typi cal  sensor  appl i cat i ons ar e:
Ul t r asoni c -  Rest r ooms,  Hal l ways
I nf r ar ed -  War ehouses,  Open Of f i ces
Combi nat i on Sensor  -  Cl assr ooms,  Conf er ence Rooms 

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

Pr ovi de UL l i s t ed occupancy sensor  compl yi ng wi t h FCC Par t  15.   Desi gn 
occupancy sensor s and power  packs t o oper at e on t he vol t age i ndi cat ed.   
Pr ovi de sensor s and power  packs wi t h c i r cui t r y t hat  onl y al l ows l oad 
swi t chi ng at  or  near  zer o cur r ent  cr ossi ng of  suppl y vol t age,  wi t h 
mount i ng as i ndi cat ed.   Pr ovi de sensor  wi t h an LED occupant  det ect i on 
i ndi cat or ,  adj ust abl e sensi t i v i t y,  and adj ust abl e del ayed- of f  t i me r ange 
of  5 mi nut es t o 15 mi nut es.   Pr ovi de[  i vor y] [  whi t e] [  col or  mat chi ng t he 
adj acent  wal l  pl at es]  wal l  mount ed sensor s,  and whi t e cei l i ng mount ed 
sensor s.   Pr ovi de cei l i ng mount ed sensor s wi t h 6. 28 r ad 360 degr ee 
cover age unl ess ot her wi se i ndi cat ed.

Pr ovi de sensor s wi t h:

[ a.   A cr yst al  cont r ol l ed ul t r asoni c sensor  whi ch does not  cause det ect i on 
i nt er f er ence bet ween adj acent  sensor s.
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] [ b.   I nf r ar ed sensor s wi t h a dayl i ght  f i l t er ,  and a f r esnel  l ens t hat  i s 
appl i cabl e t o t he cont r ol l ed space.

] [ c.   Ul t r asoni c/ I nf r ar ed Combi nat i on Sensor

[ ( 1)  Occupancy det ect i on t o t ur n l i ght s on r equi r es bot h ul t r asoni c and 
i nf r ar ed sensor  det ect i on,  such t hat  t he l i ght s r emai n on i f  
ei t her  t he ul t r asoni c or  i nf r ar ed sensor  det ect s movement .   
Pr ovi de i nf r ar ed sensor  wi t h a l ens sel ect ed f or  i ndi cat ed usage 
and dayl i ght  f i l t er  t o pr event  shor t  wavel engt h i nf r ar ed 
i nt er f er ence.   Pr ovi de cr yst al  cont r ol l ed ul t r asoni c sensor  
f r equency.

] ] [d.   Mi cr owave and audi ophoni c sensor s.

] PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Submi t  i nst al l at i on i nst r uct i ons f or  [ l i ght - sensi t i ve]  [ occupancy 
sensi t i ve]  [ mot i on sensi t i ve]  cont r ol  devi ces i n accor dance wi t h t he 
manuf act ur er ' s r ecommended i nst r uct i ons f or  i nst al l at i on.

3. 1. 1   Phot oconduct i ve Cont r ol  Devi ces

I nst al l  [ phot oconduct i ve]  [ _____]  cont r ol  devi ces i n accor dance wi t h t he 
manuf act ur er ' s i nst al l at i on i nst r uct i ons.

3. 1. 2   Ti me Cont r ol  Swi t ches

I nst al l  swi t ches wi t h not  l ess t han f our  6. 4 mm 1/ 4 i nch bol t s.   Do not  
use sheet  met al  scr ews.

3. 1. 3   Manual  and Saf et y Swi t ches

Coor di nat e t er mi nal  l ugs wi t h t he wi r e s i ze.   Secur el y f ast en swi t ches t o 
t he suppor t i ng st r uct ur e or  wal l  usi ng not  l ess t han f our  6. 4 mm 1/ 4 i nch 
bol t s.   Do not  use sheet  met al  scr ews.

3. 1. 4   Magnet i c Cont act or s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use mechani cal l y hel d,  el ect r i cal l y oper at ed 
magnet i c cont act or s t o cont r ol  oper at i on of  t he 
l i ght i ng syst em ci r cui t s.

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

I nst al l  magnet i c cont act or s,  mechani cal l y hel d,  el ect r i cal l y oper at ed,  
conf or mi ng t o NEMA I CS 1 and NEMA I CS 2,  sui t abl e f or  [ 480]  [ 277]  [ 240]  
[ 208]  [ 120]  vol t s,  [ s i ngl e]  [ 3]  phase,  60 Hz,  wi t h coi l  vol t age of  [ 120]  
[ 277]  [ 208]  [ 240]  vol t s.   Pr ovi de cont act or s wi t h maxi mum cont i nuous 
amper e r at i ng and number  of  pol es as i ndi cat ed on dr awi ngs.   For  
cont act or s mount ed i ndoor s,  pr ovi de encl osur es conf or mi ng t o NEMA I CS 6,  
Type 1.   Pr ovi de each cont act or  wi t h a spar e,  nor mal l y open auxi l i ar y 
cont act .

Coor di nat e t er mi nal  l ugs wi t h t he wi r e s i ze.   Secur el y f ast en swi t ches t o 
t he suppor t i ng st r uct ur e or  wal l  usi ng not  l ess t han f our  6. 4 mm 1/ 4 i nch 
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bol t s.   Do not  use sheet  met al  scr ews.

3. 2   EQUI PMENT I DENTI FI CATI ON

3. 2. 1   Manuf act ur er ' s Namepl at e

Pr ovi de each i t em of  equi pment  wi t h a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n an 
i nconspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  i s not  
accept abl e.

3. 2. 2   Label s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Label i ng of  l i ght i ng component s i s an 
i nexpensi ve and ef f ect i ve met hod f or  hel pi ng 
f aci l i t i es per sonnel  pr oper l y oper at e and mai nt ai n 
t he l i ght i ng syst ems.   Use l abel s whi ch ar e easy t o 
r ead when st andi ng next  t o t he equi pment ,  and 
dur abl e t o mat ch t he l i f e of  t he equi pment  t o whi ch 
t hey ar e at t ached.

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

Pr ovi de l abel ed cont r ol  devi ces,  c l ear l y mar ked f or  oper at i on of  speci f i c  
l i ght i ng f unct i ons accor di ng t o t ype.   Not e t he f ol l owi ng devi ces 
char act er i st i cs i n t he f or mat  " Use Onl y [ _____] . "

Locat e mar ki ngs wher e r eadi l y v i s i bl e t o ser vi ce per sonnel ,  but  unseen 
f r om nor mal  v i ewi ng angl es when devi ces ar e i n pl ace.

3. 3   FI ELD QUALI TY CONTROL

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

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

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

Per f or m syst em oper at i on t est s i n accor dance wi t h r ef er enced st andar ds i n 
t hi s sect i on.

Demonst r at e t hat  phot oconduct i ve cont r ol  devi ces oper at e sat i sf act or i l y  i n 
t he pr esence of  t he Cont r act i ng Of f i cer .

Measur e and r ecor d f oot - candl e l evel s i n ar eas i ndi cat ed and compar e t o 
submi t t ed phot omet r i c cal cul at i ons. [   Per f or m al l  l i ght i ng measur ement s i n 
t he pr esence of  t he Cont r act i ng Of f i cer .   ] Take measur ement s i n ar eas 
r epr esent i ng a mi ni mum of  [ 10%] [ 20%] [      ]  r el at i ve sampl e[  and as 
di r ect ed by t he Cont r act i ng Of f i cer ] .   Ensur e measur ed l i ght i ng l evel s ar e 
wi t hi n [ 5%] [ 10%]  of  t he cal cul at ed val ues.   Wher e l i ght i ng l evel s ar e 
det er mi ned t o be def i c i ent  cont r act or  wi l l  modi f y syst em t o br i ng l i ght i ng 
l evel s i nt o compl i ance at  no addi t i onal  cost  t o t he Gover nment .
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3. 4   CLOSEOUT ACTI VI TI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Requi r e O&M manual s f or  l i ght i ng cont r ol  
syst ems t hat  use l ow vol t age cont r ol  c i r cui t s.   
Exampl e:   Li ght  l evel  sensor s used wi t h di mmi ng 
bal l ast ,  occupancy,  and mot i on sensor s used wi t h 
power  packs.

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

Submi t  oper at i on and mai nt enance dat a,  l i ght i ng cont r ol  syst em,  dat a 
package 5,  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE 
DATA and as speci f i ed her ei n.   Show i nf or mat i on f or  al l  l i ght i ng f i x t ur es,  
cont r ol  modul es,  cont r ol  zones,  occupancy sensor s,  mot i on sensor s,  l i ght  
l evel  sensor s,  power  packs,  di mmi ng bal l ast s,  schemat i c di agr ams and al l  
i nt er connect i ng cont r ol  wi r e,  condui t ,  and associ at ed har dwar e.

        - -  End of  Sect i on - -
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