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SECTI ON 26 51 00

I NTERI OR LI GHTI NG
05/ 20,  CHG 2:  11/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s l i ght i ng and 
l i ght i ng cont r ol  syst em r equi r ement s f or  i nt er i or  
i nst al l at i ons.

Thi s speci f i cat i on does not  cover  al l  possi bl e 
met hods or  r equi r ement s f or  i nt er i or  l i ght i ng;  
t her ef or e,  desi gner  shoul d add speci al  i nf or mat i on 
r equi r ed t o sui t  a speci f i c  pr oj ect .   I ndust r y 
publ i cat i ons and websi t es exi st  t o ai d t he desi gner  
i n choosi ng t he best  l i ght i ng syst em f or  t he 
pr oj ect .   These i ncl ude,  but  ar e not  l i mi t ed t o,  t he 
I l l umi nat i ng Engi neer i ng Soci et y ( I ES)  ' Li ght i ng 
Handbook,  10t h Edi t i on'  and ' RP- 1- 12 -  Amer i can 
Nat i onal  St andar d Pr act i ce f or  Of f i ce Li ght i ng' ;  
Nat i onal  Fi r e Pr ot ect i on Associ at i on ( NFPA)  101 -  
' Li f e Saf et y Code' ;  t he Desi gnLi ght s Consor t i um 
( DLC) ;  US Depar t ment  of  Ener gy' s Feder al  Ener gy 
Management  Pr ogr am ( FEMP)  and ENERGY STAR pr ogr am.

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) .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  suppl ement al  i nf or mat i on r egar di ng 
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Sect i on 26 51 00,  i ncl udi ng PDF and CAD downl oads of  
l umi nai r e pl at es,  go t o:   
ht t p: / / www. wbdg. or g/ f f c/ dod/ uni f i ed- f aci l i t i es- gui de- speci f i cat i ons- uf gs/ uf gs- 26- 51- 00

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s sect i on cont ai ns t he f ol l owi ng l umi nai r e 
pl at es ( al so r ef er r ed t o as ' sket ches'  or  
' det ai l s ' . )   These ar e avai l abl e i n met r i c ( SI )  and 
U. S.  Cust omar y ( I P)  syst em di mensi ons.   Pl at e t i t l es 
and st y l e number s ar e unchanged f or  bot h uni t s.

Do not  i ncl ude l i s t  of  pl at es,  or  pl at es t hemsel ves,  
i n pr oj ect  speci f i cat i ons.   Use l umi nai r e pl at es as 
det ai l s on dr awi ngs whenever  possi bl e.   I f  speci al  
f eat ur es ar e r equi r ed f or  a pr oj ect ,  do not  modi f y 
pl at es,  but  i ndi cat e t hese changes on not es i n 
l umi nai r e schedul e.   The " NL"  st y l e number s and 
dat es must  r emai n on t he dr awi ng det ai l s.   I f  
addi t i onal  l umi nai r e t ypes ar e needed t hat  ar e not  
cover ed i n pl at es,  pr ovi de addi t i onal  sket ches or  
det ai l s on dr awi ngs,  but  do not  l abel  as NL pl at e 
t ype.

Lumi nai r e l i s t  i s  now di v i ded i nt o 2004 sket ches and 
2016 sket ches.   Use t he 2016 sket ches i nst ead of  t he 
2004 unl ess use of  l egacy t echnol ogy i s st r i ct l y 
necessar y.   I ndi cat e on l umi nai r e schedul e i f  t he 
l umi nai r e i s f r om t he 2016 or  2004 l i s t  i f  t he same 
sket ch number  i s used.

2016 PLATE
NUMBER

TI TLE

NL- 1 DI RECT/ I NDI RECT LED LUMI NAI RE

NL- 2 FLAT LENS LED LUMI NAI RE

NL- 3 SURFACE LED WRAPAROUND

NL- 4 LI NEAR LED SLOT

NL- 5 ROUND LED LUMI NAI RE

NL- 6 DI RECT/ I NDI RECT LED PENDANT

NL- 7 DI RECT WAL- MOUNTED LI NEAR

NL- 8 I NDI RECT WALL MOUNT

NL- 9 RECESSED LI NEAR WALL WASH

NL- 10 I NDI RECT COVE LI GHT

NL- 11 ADJUSTABLE RECESSED DOWNLI GHT

NL- 12 FI XED RECESSED DOWNLI GHT

NL- 13 WALLWASH RECESSED DOWNLI GHT

NL- 14 LED TRACK LI GHTI NG

NL- 15 LED UNDERCABI NET LI GHT

NL- 16 LED ROUND CEI LI NG SURFACE MOUNT
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2016 PLATE
NUMBER

TI TLE

NL- 17 LED DECORATI VE ACCENT PENDANT

NL- 18 LED DECORATI VE WALL SCONCE

NL- 19 LED UP/ DOWN WALL SCONCE

NL- 20 LED FOOD SERVI CE LI GHT

NL- 21 LED HI GH ABUSE LI GHT

NL- 22 LED HAZARDOUS LOCATI ON LI GHT

NL- 23 LED I NDUSTRI AL LI GHT

NL- 24 LED I NDUSTRI AL HI GH- BAY

NL- 25 LED I NDUSTRI AL LOW- BAY

NL- 26 LED EMERGENCY LI GHTI NG UNI T ( ELU)

NL- 27 EDGE- LI T EXI T SI GN

NL- 28 EXI T SI GN

NL- 29 LED NI CHE POOL LUMI NAI RE

NOTE:   Do not  i ncl ude t hi s i ndex i n pr oj ect  speci f i cat i on.

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

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

1.   Lumi nai r e schedul e i ndi cat i ng l umi nai r e symbol ;  
l umi nai r e t ype;  NL pl at e number  and t ype 
desi gnat i on;  l i ght  sour ce;  vol t age;  i nput  wat t s;  
del i ver ed l umen out put ;  ef f i cacy;  CCT;  CRI ;  LED 
dr i ver ;  di mmi ng;  mount i ng;  BUG r at i ng i f  appl i cabl e;  
and any ot her  appl i cabl e opt i ons or  not es.

2.   Locat i on and mount i ng hei ght  of  al l  l umi nai r es 
( i ncl udi ng nor mal  and emer gency)  f or  each gi ven ar ea 
or  r oom.

3.   Ref er enced NL pl at e number  or  det ai l  ( i f  no NL 
pl at e i s avai l abl e)  f or  each l umi nai r e t ype pr ovi ded.

4.   Al l  accessor i es r equi r ed,  such as mount i ng 
har dwar e,  emer gency bat t er y back- up i nver t er s,  
r emot e LED dr i ver s,  sensor s and cont r ol  equi pment ,  
and cent r al  emer gency syst em component s.

5.   Occupancy,  vacancy,  and phot osensor  l ocat i ons,  
mount i ng,  and t echnol ogy t ype.   For  occupancy and 
vacancy cont r ol ,  not e i f  t he sensor  i s Passi ve 
I nf r ar ed,  Ul t r asoni c,  or  Dual - Tech.  For  phot osensor ,  
not e i f  t he sensor  i s open- l oop or  c l osed- l oop.
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6.   Cont r ol  st r at egy descr i pt i on f or  each gi ven ar ea 
or  r oom.   I f  t he l i ght i ng cont r ol s manuf act ur er  wi l l  
not  be pr ovi di ng shop dr awi ngs showi ng sensor  
l ocat i ons and mount i ng hei ght s,  pr ovi de t hi s 
i nf or mat i on on t he pr oj ect  pl ans.

7.   Manual  cont r ol  wal l  st at i ons,  swi t ches,  and 
di mmer s.

8.   EMI  f i l t er s,  sur ge suppr essi on,   or  shi el di ng 
r equi r ed.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Demol i t i on wor k t hat  i nvol ves di sposal  of  
f l uor escent  and HI D l amps and bal l ast s wi l l  r equi r e 
t he use of  Sect i on 02 84 16 HANDLI NG OF LI GHTI NG 
BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY.

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

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 
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 A580/ A580M ( 2023)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Wi r e

ASTM A641/ A641M ( 2019)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed ( Gal vani zed)  Car bon St eel  Wi r e

ASTM A653/ A653M ( 2023)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
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Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A1008/ A1008M ( 2023)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Col d- Rol l ed,  Car bon,  St r uct ur al ,  
Hi gh- St r engt h Low- Al l oy,  Hi gh- St r engt h 
Low- Al l oy wi t h I mpr oved For mabi l i t y ,  
Sol ut i on Har dened,  and Bake Har denabl e

ASTM B164 ( 2003;  R 2014)  St andar d Speci f i cat i on f or  
Ni ckel - Copper  Al l oy Rod,  Bar ,  and Wi r e

ASTM B633 ( 2023)  St andar d Speci f i cat i on f or  
El ect r odeposi t ed Coat i ngs of  Zi nc on I r on 
and St eel

ASTM D4674 REV A ( 2002;  R 2010)  St andar d Pr act i ce f or  
Accel er at ed Test i ng f or  Col or  St abi l i t y  of  
Pl ast i cs Exposed t o I ndoor  Of f i ce 
Envi r onment s

CALI FORNI A ENERGY COMMI SSI ON ( CEC)

CEC Ti t l e 20 ( 2019)  Appl i ance Ef f i c i ency Regul at i ons /  
Publ i c Ut i l i t i es and Ener gy Di v i s i on 2.  
St at e Ener gy Resour ces Conser vat i on and 
Devel opment  Commi ssi on

CEC Ti t l e 24 ( 2016)  Bui l di ng Ener gy Ef f i c i ency 
St andar ds For  Resi dent i al  and 
Nonr esi dent i al  Bui l di ngs

EUROPEAN UNI ON ( EU)

Di r ect i ve 2011/ 65/ EU ( 2011)  Rest r i ct i on of  t he Use of  Cer t ai n 
Hazar dous Subst ances i n El ect r i cal  and 
El ect r oni c Equi pment

I LLUMI NATI NG ENGI NEERI NG SOCI ETY ( I ES)

ANSI / I ES LM- 79 ( 2019)  Appr oved Met hod:  El ect r i cal  and 
Phot omet r i c Measur ement s of  Sol i d St at e 
Li ght i ng Pr oduct s

ANSI / I ES LM- 80 ( 2020)  Appr oved Met hod:  Measur i ng Lumi nous 
Fl ux and Col or  Mai nt enance of  LED 
Packages,  Ar r ays and Modul es

ANSI / I ES LS- 1 ( 2020)  Li ght i ng Sci ence:  Nomencl at ur e and 
Def i ni t i ons f or  I l l umi nat i ng Engi neer i ng

ANSI / I ES TM- 15 ( 2020)  Techni cal  Memor andum:  Lumi nai r e 
Cl assi f i cat i on Syst em f or  Out door  
Lumi nai r es

ANSI / I ES TM- 21 ( 2021)  Techni cal  Memor andum:  Pr oj ect i ng 
Long- Ter mLumi nous,  Phot on,  and Radi ant  
Fl ux Mai nt enance of  LED Li ght  Sour ces
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ANSI / I ES TM- 30 ( 2020)  Techni cal  Memor andum:  I ES Met hod 
f or  Eval uat i ng Li ght  Sour ce Col or  Rendi t i on

I ES Li ght i ng Li br ar y I ES Li ght i ng Li br ar y

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

I EEE 100 ( 2000;  Ar chi ved)  The Aut hor i t at i ve 
Di ct i onar y of  I EEE St andar ds Ter ms

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

I EEE C62. 41 ( 1991;  R 1995)  Recommended Pr act i ce on 
Sur ge Vol t ages i n Low- Vol t age AC Power  
Ci r cui t s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C78. 54 ( 2019)  Speci f i cat i on Sheet  f or  Tubul ar  
Fl uor escent  Repl acement  and Ret r of i t  LED 
Lamps

NEMA 77 ( 2017)  Tempor al  Li ght  Ar t i f act s:   Test  
Met hods and Gui dance f or  Accept ance 
Cr i t er i a

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

NEMA ANSLG C78. 377 ( 2017)  El ect r i c Lamps— Speci f i cat i ons f or  
t he Chr omat i c i t y of  Sol i d St at e Li ght i ng 
Pr oduct s

NEMA C82. 77- 10 ( 2020)  Har moni c Emi ssi on Li mi t s -  Rel at ed 
Power  Qual i t y 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

NEMA SSL 1 ( 2016)  El ect r oni c Dr i ver s f or  LED Devi ces,  
Ar r ays,  or  Syst ems

NEMA SSL 3 ( 2011)  Hi gh- Power  Whi t e LED Bi nni ng f or  
Gener al  I l l umi nat i on

NEMA SSL 7A ( 2015)  Phase- Cut  Di mmi ng f or  Sol i d St at e 
Li ght i ng:  Basi c Compat i bi l i t y

NEMA WD 1 ( 1999;  R 2020)  St andar d f or  Gener al  Col or  
Requi r ement s f or  Wi r i ng Devi ces

NEMA WD 7 ( 2011;  R 2016;  R 2021)  Occupancy Mot i on 
Sensor s St andar d
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code

NFPA 110 ( 2022)  St andar d f or  Emer gency and St andby 
Power  Syst ems

U. S.  DEPARTMENT OF ENERGY ( DOE)

Ener gy St ar ( 1992;  R 2006)  Ener gy St ar  Ener gy 
Ef f i c i ency Label i ng Syst em ( FEMP)

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

47 CFR 15 Radi o Fr equency Devi ces

UNDERWRI TERS LABORATORI ES ( UL)

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

UL 94 ( 2023;  Repr i nt  Jan 2024)  UL St andar d f or  
Saf et y Test s f or  Fl ammabi l i t y  of  Pl ast i c 
Mat er i al s f or  Par t s i n Devi ces and 
Appl i ances

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 844 ( 2012;  Repr i nt  Oct  2021)  UL St andar d f or  
Saf et y Lumi nai r es f or  Use i n Hazar dous 
( Cl assi f i ed)  Locat i ons

UL 916 ( 2015;  Repr i nt  Oct  2021)  UL St andar d f or  
Saf et y Ener gy Management  Equi pment

UL 917 ( 2006;  Repr i nt  Aug 2013)  UL St andar d f or  
Saf et y Cl ock- Oper at ed Swi t ches

UL 924 ( 2016;  Repr i nt  Dec 2022)  UL St andar d f or  
Saf et y Emer gency Li ght i ng and Power  
Equi pment

UL 1472 ( 2015)   UL St andar d f or  Saf et y Sol i d- St at e 
Di mmi ng Cont r ol s

UL 1598 ( 2021;  Repr i nt  Jan 2024)  UL St andar d f or  
Saf et y Lumi nai r es

UL 1598C ( 2014)  St andar d f or  Li ght - Emi t t i ng Di ode 
( LED)  Ret r of i t  Lumi nai r e Conver si on Ki t s

UL 1993 ( 2017)  Sel f - Bal l ast ed Lamps and Lamp 
Adapt er s

UL 2043 ( 2023)  Fi r e Test  f or  Heat  and Vi s i bl e 
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Smoke Rel ease f or  Di scr et e Pr oduct s and 
Thei r  Accessor i es I nst al l ed i n 
Ai r - Handl i ng Spaces

UL 8750 ( 2015;  Repr i nt  Sep 2021)  UL St andar d f or  
Saf et y Li ght  Emi t t i ng Di ode ( LED)  
Equi pment  f or  Use i n Li ght i ng Pr oduct s

1. 2   RELATED REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  t he pur pose of  t hi s document ,  i nt er i or  
l umi nai r es i ncl ude t hose i n t he i nt er i or  por t i on of  
bui l di ngs or  f aci l i t i es,  l umi nai r es at t ached t o t he 
ext er i or  of  a bui l di ng,  and l umi nai r es mount ed i n 
par ki ng gar ages.   Lumi nai r es t hat  ar e not  at t ached 
t o t he ext er i or  of  a bui l di ng and t hat  ar e i nt ended 
t o i l l umi nat e ext er i or  ar eas ar e speci f i ed i n 
Sect i on 26 56 00 EXTERI OR LI GHTI NG.

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

Mat er i al s not  consi der ed t o be l umi nai r es,  l umi nai r e accessor i es,  or  
l i ght i ng equi pment  ar e speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM.   Lumi nai r es and accessor i es t hat  ar e mount ed i n ext er i or  
envi r onment s and not  at t ached t o t he ext er i or  of  t he bui l di ng ar e 
speci f i ed i n Sect i on 26 56 00 EXTERI OR LI GHTI NG.   Cyber secur i t y 
r equi r ement s ar e speci f i ed i n Sect i on 25 05 11. [ _____]  CYBERSECURI TY FOR 
FACI LI TY- RELATED CONTROL SYSTEMS.   Commi ssi oni ng r equi r ement s ar e 
speci f i ed i n Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.   Emer gency 
l i ght i ng r equi r ement s ar e speci f i ed i n Sect i on 26 52 00. 00 40 EMERGENCY 
LI GHTI NG.

1. 3   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,  must  be as 
def i ned i n I EEE 100 and ANSI / I ES LS- 1.

b.   For  LED l umi nai r e l i ght  sour ces,  " Usef ul  Li f e"  i s t he oper at i ng hour s 
bef or e r eachi ng 70 per cent  of  t he i ni t i al  r at ed l umen out put  ( L70)  
wi t h no cat ast r ophi c f ai l ur es under  nor mal  oper at i ng condi t i ons.   Thi s 
i s al so known as 70 per cent  " Rat ed Lumen Mai nt enance Li f e"  as def i ned 
i n ANSI / I ES LM- 80.

c.   For  LED l umi nai r es,  " Lumi nai r e Ef f i cacy"  ( LE)  i s t he appr opr i at e 
measur e of  ener gy ef f i c i ency,  measur ed i n l umens/ wat t .   Thi s i s 
gat her ed f r om LM- 79 dat a f or  t he l umi nai r e,  i n whi ch absol ut e 
phot omet r y i s used t o measur e t he l umen out put  of  t he l umi nai r e as one 
ent i t y,  not  t he sour ce separ at el y and t hen t he sour ce and housi ng 
t oget her .

d.   Tot al  har moni c di st or t i on ( THD)  i s t he r oot  mean squar e ( RMS)  of  al l  
t he har moni c component s di v i ded by t he t ot al  f undament al  cur r ent .

1. 4   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  
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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 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 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.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Lumi nai r e shop dr awi ngs ar e r equi r ed f or  cust om 
l umi nai r es,  l umi nai r es speci f i ed t o a speci f i c  
cust om l engt h,  or  l i near  l umi nai r es wi t h l engt hs 
gr eat er  t han 2. 5 met er s 8 f eet .

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

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

Lumi nai r e Dr awi ngs;  G[ ,  [ _____] ]

Occupancy/ Vacancy Sensor  Cover age Layout ;  G[ ,  [ _____] ] ;  S

Li ght i ng Cont r ol  Syst em One- Li ne Di agr am;  G[ ,  [ _____] ]

Sequence of  Oper at i on f or  Li ght i ng Cont r ol  Syst em;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a
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Lumi nai r es;  G[ ,  [ _____] ]

Li ght  Sour ces;  G[ ,  [ _____] ]

LED Dr i ver s;  G[ ,  [ _____] ]

Lumi nai r e War r ant y;  G[ ,  [ _____] ]

Li ght i ng Cont r ol s War r ant y;  G[ ,  [ _____] ]

Local  Ar ea Cont r ol l er ;  G[ ,  [ _____] ]

Li ght i ng Rel ay Panel ;  G[ ,  [ _____] ]

Li ght i ng Cont r ol  Panel ;  G[ ,  [ _____] ]

Gat eway;  G[ ,  [ _____] ]

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

Swi t ches;  G[ ,  [ _____] ]

Di gi t al  Swi t ch Ti mer s;  G[ ,  [ _____] ]

Wal l  Box Di mmer s;  G[ ,  [ _____] ]

Scene Wal l st at i ons;  G[ ,  [ _____] ]

Occupancy/ Vacancy Sensor s;  G[ ,  [ _____] ]

Phot osensor s;  G[ ,  [ _____] ]

Ti me Cl ocks;  G[ ,  [ _____] ]

Power  Packs;  G[ ,  [ _____] ]

Power  Hook Lumi nai r e Hanger s;  G[ ,  [ _____] ]

Mi ni  I nver t er s;  G[ ,  [ _____] ]

Exi t  Si gns;  G[ ,  [ _____] ]

Emer gency Dr i ver s;  G[ ,  [ _____] ]

Ener gy St ar  Label  For  Resi dent i al  Lumi nai r es;  S

Li near  LED Lamps;  G[ ,  [ _____] ]

[ SD- 04 Sampl es

Lumi nai r e Sampl es;  G[ ,  [ _____] ]

] SD- 05 Desi gn Dat a

Lumi nai r e Desi gn Dat a;  G[ ,  [ _____] ]

Phot omet r i c Pl an;  G[ ,  [ _____] ]

SECTI ON 26 51 00  Page 13



SD- 06 Test  Repor t s

ANSI / I ES LM- 79 Test  Repor t ;  G[ ,  [ _____] ]

ANSI / I ES LM- 80 Test  Repor t ;  G[ ,  [ _____] ]

ANSI / I ES TM- 21 Test  Repor t ;  G[ ,  [ _____] ]

ANSI / I ES TM- 30 Test  Repor t ;  G[ ,  [ _____] ]

Occupancy/ Vacancy Sensor  Ver i f i cat i on Test ;  G[ ,  [ _____] ]

Phot osensor  Ver i f i cat i on Test ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

LED Dr i ver  and Di mmi ng Swi t ch Compat i bi l i t y  Cer t i f i cat e;  G[ ,  
[ _____] ]

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

Li ght i ng Syst em,  Dat a Package 5;  G[ ,  [ _____] ]

Li ght i ng Cont r ol  Syst em,  Dat a Package 5;  G[ ,  [ _____] ]

Mai nt enance St af f  Tr ai ni ng Pl an;  G[ ,  [ _____] ]

End- User  Tr ai ni ng Pl an;  G[ ,  [ _____] ]

1. 5   QUALI TY ASSURANCE

Dat a,  dr awi ngs,  and r epor t s must  empl oy t he t er mi nol ogy,  c l assi f i cat i ons 
and met hods pr escr i bed by t he I ES Li ght i ng Li br ar y as appl i cabl e,  f or  t he 
l i ght i ng syst em speci f i ed.

1. 5. 1   Lumi nai r e Dr awi ngs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ai mi ng di agr ams ar e r equi r ed f or  appl i cat i ons 
wi t h di r ect i onal  l umi nai r es,  such as ar t  l i ght i ng,  
t r ack l i ght i ng,  and wal l wash appl i cat i ons.  

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

I ncl ude di mensi ons,  accessor i es i nst al l at i on det ai l s,  and const r uct i on 
det ai l s.   Phot omet r i c dat a,  i ncl udi ng CRI ,  CCT,  LED dr i ver  t ype, [  ai mi ng 
di agr am, ]  zonal  l umen dat a,  and candl epower  di st r i but i on dat a must  
accompany shop dr awi ngs.

1. 5. 2   Lumi nai r e Desi gn Dat a

a.   Pr ovi de saf et y cer t i f i cat i on and f i l e number  f or  t he l umi nai r e f ami l y 
t hat  must  be l i s t ed,  l abel ed,  or  i dent i f i ed i n accor dance wi t h t he 
NFPA 70.   Appl i cabl e t est i ng bodi es ar e det er mi ned by t he US 
Occupat i onal  Saf et y Heal t h Admi ni st r at i on ( OSHA)  as Nat i onal l y 
Recogni zed Test i ng Labor at or i es ( NRTL)  and i ncl ude:  CSA ( Canadi an 
St andar ds Associ at i on) ,  ETL ( Edi son Test i ng Labor at or y) ,  and UL 
( Under wr i t er s Labor at or i es) .

b.   Pr ovi de l ong t er m l umen mai nt enance pr oj ect i ons f or  each LED l umi nai r e 
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i n accor dance wi t h ANSI / I ES TM- 21.   Dat a used f or  pr oj ect i ons must  be 
obt ai ned f r om t est i ng i n accor dance wi t h ANSI / I ES LM- 80.

1. 5. 3   ANSI / I ES LM- 79 Test  Repor t

Submi t  t est  r epor t  on manuf act ur er ' s st andar d pr oduct i on model  of  
speci f i ed l umi nai r e.   Test i ng must  be per f or med at  t he same oper at i ng 
dr i ve cur r ent  as speci f i ed l umi nai r e.   I ncl ude al l  appl i cabl e and r equi r ed 
dat a i n I ES f or mat  as out l i ned under  " 14. 0 Test  Repor t "  i n ANSI / I ES LM- 79.

1. 5. 4   ANSI / I ES LM- 80 Test  Repor t

Submi t  r epor t  on manuf act ur er ' s st andar d pr oduct i on LED l i ght  sour ce 
( package,  ar r ay,  or  modul e)  of  speci f i ed l umi nai r e.   Test i ng must  be 
per f or med at  t he same oper at i ng dr i ve cur r ent  as speci f i ed l umi nai r e.   
I ncl ude al l  appl i cabl e and r equi r ed dat a as out l i ned under  " 8. 0 Test  
Repor t "  i n ANSI / I ES LM- 80.

1. 5. 5   ANSI / I ES TM- 21 Test  Repor t

Submi t  t est  r epor t  on manuf act ur er ' s st andar d pr oduct i on LED l i ght  sour ce 
( package,  ar r ay,  or  modul e)  of  speci f i ed l umi nai r e.   Test i ng must  be 
per f or med at  t he same oper at i ng dr i ve cur r ent  as speci f i ed l umi nai r e.   
I ncl ude al l  appl i cabl e and r equi r ed dat a,  as wel l  as r equi r ed 
i nt er pol at i on i nf or mat i on as out l i ned under  " 7. 0 Repor t "  i n ANSI / I ES TM- 21.

1. 5. 6   ANSI / I ES TM- 30 Test  Repor t

Submi t  col or  vect or  gr aphi c i n accor dance wi t h ANSI / I ES TM- 30 on 
manuf act ur er ' s st andar d pr oduct i on LED l i ght  sour ce ( package,  ar r ay,  or  
modul e)  of  speci f i ed l umi nai r e.   I ncl ude spect r al  di st r i but i on of  t est  LED 
l i ght  sour ce.

1. 5. 7   LED Dr i ver  and Di mmi ng Swi t ch Compat i bi l i t y  Cer t i f i cat e

Submi t  cer t i f i cat i on f r om t he l umi nai r e,  dr i ver ,  or  di mmer  swi t ch 
manuf act ur er  t hat  ensur es compat i bi l i t y  and oper abi l i t y  bet ween devi ces 
wi t hout  f l i cker i ng and t o speci f i ed di mmi ng l evel s.

1. 5. 8   Phot omet r i c Pl an

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Requi r e phot omet r i c pl ans and desi gn cr i t er i a 
t o be submi t t ed i f  t he pr oj ect  i s  a Desi gn- Bui l d 
pr oj ect  and wi l l  not  have a engi neer  or  desi gner  
pr oduci ng phot omet r i cs dur i ng desi gn.

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

1. 5. 8. 1   Comput er - gener at ed Phot omet r i c Pl ans

Comput er - gener at ed phot omet r i c pl ans f or  each space ar e r equi r ed t o ver i f y 
pr oposed l umi nai r es and l ocat i ons meet  t he r equi r ed per f or mance cr i t er i a 
of  t he desi gn usi ng t he appl i cabl e l i ght  l oss f act or  ( LLF) .

Tar get  i l l umi nat i on l evel s ar e pr ovi ded f or  each I nt er i or  Appl i cat i on.  
Dependi ng on t he appl i cat i on and t he r ecommendat i ons pr ovi ded by t he I ES,  
val ues ar e gi ven as one of  t he f ol l owi ng:

a.   Mi ni mum:   No val ues anywher e on t he cal cul at i on gr i d may be l ess t han 
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t hi s val ue,  wi t hi n a 10 per cent  mar gi n of  er r or .

b.   Mi ni mum Aver age:   An aver age,  t aken over  t he ent i r e t ask ar ea f or  t he 
appl i cat i on,  may not  be l ess t han t hi s val ue,  wi t hi n a 10 per cent  
mar gi n of  er r or .

c.   Maxi mum:   No val ues anywher e on t he cal cul at i on gr i d may be gr eat er  
t han t hi s val ue,  wi t hi n a 10 per cent  mar gi n of  er r or .

d.   Maxi mum Aver age:   An aver age,  t aken over  t he ent i r e t ask ar ea f or  t he 
appl i cat i on,  may not  be gr eat er  t han t hi s val ue,  wi t hi n a 10 per cent  
mar gi n of  er r or .

e.   Uni f or mi t y:   Unl ess ot her wi se not ed,  uni f or mi t y i s cal cul at ed as a 
r at i o of  t he aver age cal cul at ed i l l umi nance over  t he mi ni mum 
cal cul at ed i l l umi nance of  t he cal cul at i on gr i d.

1. 5. 8. 2   Schemat i c Phot omet r i c Pl an Cal cul at i ons

Schemat i c phot omet r i c pl an cal cul at i ons must  i ncl ude:

a.   Hor i zont al  i l l umi nance measur ement s at  wor kpl ane or  ot her  desi gnat ed 
hei ght  above f i ni shed f l oor ,  t aken at  a maxi mum of  ever y 305 mm one 
f oot  acr oss t he t ask ar ea.

b.   Aver age mai nt ai ned i l l umi nance l evel .

c.   Mi ni mum and maxi mum mai nt ai ned i l l umi nance l evel s.

d.   Li ght i ng power  densi t y ( Wat t s per  squar e met er )  ( Wat t s per  squar e f oot ) .

e.   LLF.   Recommended LLF i s 0. 81 f or  LED l umi nai r es but  LLF var i es based 
on envi r onment  and appl i cat i on.

1. 5. 8. 3    Fi nal  Phot omet r i c Pl an Cal cul at i ons

Fi nal  phot omet r i c pl an cal cul at i ons must  i ncl ude:

a.   Hor i zont al  i l l umi nance measur ement s at  wor kpl ane or  ot her  desi gnat ed 
hei ght  above f i ni shed f l oor ,  t aken at  a maxi mum of  ever y 305 mm one 
f oot  acr oss t he t ask ar ea.

b.   Wher e appl i cabl e,  ver t i cal  i l l umi nance measur ement s at  desi gnat ed 
sur f ace,  t aken at  a maxi mum of  ever y 305 mm one f oot  acr oss t ask ar ea.

c.   Mi ni mum and maxi mum mai nt ai ned i l l umi nance l evel s.

d.   Aver age mai nt ai ned i l l umi nance l evel .

e.   Aver age t o mi ni mum and maxi mum t o mi ni mum r at i os f or  hor i zont al  
i l l umi nance.

f .   Li ght i ng power  densi t y ( Wat t s per  squar e met er )  ( Wat t s per  squar e f oot ) .

g.   LLF.  Recommended LLF i s 0. 81 f or  LED l umi nai r es but  LLF var i es based 
on envi r onment  and appl i cat i on.
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1. 5. 9   Occupancy/ Vacancy Sensor  Cover age Layout

Pr ovi de f l oor  pl ans showi ng cover age l ayout s of  al l  devi ces usi ng 
manuf act ur er ' s pr oduct  i nf or mat i on.

1. 5. 10   Test  Labor at or i es

Test  l abor at or i es f or  t he ANSI / I ES LM- 79 and ANSI / I ES LM- 80 t est  r epor t s 
must  be one of  t he f ol l owi ng:

a.   Nat i onal  Vol unt ar y Labor at or y Accr edi t at i on Pr ogr am ( NVLAP)  accr edi t ed 
f or  sol i d- st at e l i ght i ng t est i ng as par t  of  t he Ener gy- Ef f i c i ent  
Li ght i ng Pr oduct s l abor at or y accr edi t at i on pr ogr am f or  bot h LM- 79 and 
LM- 80 t est i ng.

b.   One of  t he qual i f i ed l abs l i s t ed on t he Depar t ment  of  Ener gy -  LED 
Li ght i ng Fact s Appr oved Test i ng Labor at or i es Li st  f or  LM- 79 t est i ng.

c.   One of  t he EPA- Recogni zed Labor at or i es l i s t ed f or  LM- 80 t est i ng.

1. 5. 11   Regul at or y Requi r ement s

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.   Pr ovi de l umi nai r es and 
assembl ed component s t hat  ar e appr oved by and bear  t he l abel  of  UL f or  t he 
appl i cabl e l ocat i on and condi t i ons unl ess ot her wi se speci f i ed.

1. 5. 12   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 oduct s must  have been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  s i x mont hs pr i or  t o bi d openi ng.   The 
si x- mont h per i od must  i ncl ude 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.   The pr oduct  must  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 si x- mont h 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 ;  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. 12. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a s i x- mont h f i el d ser vi ce r ecor d wi l l  be 
accept abl e 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. 12. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Do not  use pr oduct s manuf act ur ed mor e t han si x mont hs pr i or  t o dat e of  
del i ver y t o s i t e,  unl ess speci f i ed ot her wi se.

1. 6   WARRANTY

Suppor t  al l  equi pment  i t ems by ser vi ce or gani zat i ons whi ch ar e r easonabl y 
conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  sat i sf act or y 
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ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s dur i ng t he 
war r ant y per i od of  t he cont r act .

1. 6. 1   Lumi nai r e War r ant y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n appl i cat i ons wher e col or  r endi t i on and 
col or  det ect i on ar e a hi gh pr i or i t y,  r equi r e 
war r ant y f or  col or  mai nt enance.

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

Pr ovi de and t r ansf er  t o t he gover nment  t he or i gi nal  LED l umi nai r e 
manuf act ur er s st andar d commer ci al  war r ant y f or  each di f f er ent  l umi nai r e 
manuf act ur er  used i n t he pr oj ect .

a.   Pr ovi de a wr i t t en f i ve year  mi ni mum r epl acement  war r ant y f or  mat er i al ,  
l umi nai r e f i ni sh,  and wor kmanshi p.  Pr ovi de wr i t t en war r ant y document  
t hat  cont ai ns al l  war r ant y pr ocessi ng i nf or mat i on needed,  i ncl udi ng 
cust omer  ser vi ce poi nt  of  cont act ,  whet her  or  not  a r et ur n 
aut hor i zat i on number  i s r equi r ed,  r et ur n shi ppi ng i nf or mat i on,  and 
cl osest  r et ur n l ocat i on t o t he l umi nai r e l ocat i on.

( 1)  Fi ni sh war r ant y must  i ncl ude f ai l ur e and subst ant i al  det er i or at i on 
such as bl i st er i ng,  cr acki ng,  peel i ng,  chal k i ng,  or  f adi ng.

( 2)  Mat er i al  war r ant y must  i ncl ude:

( a)  Al l  LED dr i ver s and i nt egr al  cont r ol  equi pment .

( b)  Repl acement  when mor e t han 15 per cent  of  LED sour ces i n any 
l i ght bar  or  subassembl y( s)  ar e def ect i ve,  non- st ar t i ng,  or  
oper at i ng bel ow 70 per cent  of  speci f i ed l umen out put .

[ ( c)  Repl acement  when mor e t han 15 per cent  of  LED sour ces i n any 
l i ght bar  or  subassembl y( s)  show a col or  shi f t  gr eat er  t han 0. 003 
del t a u' v '  f r om t he zer o hour  measur ement  st at ed i n t he 
ANSI / I ES LM- 79 Test  Repor t .

] b.   War r ant y per i od must  begi n i n accor dance wi t h t he manuf act ur er ' s 
st andar d war r ant y st ar t i ng dat e.

c.   Pr ovi de r epl acement s t hat  ar e pr ompt l y shi pped,  wi t hout  char ge,  t o t he 
usi ng Gover nment  f aci l i t y  poi nt  of  cont act  and t hat  ar e i dent i cal  t o 
or  an i mpr ovement  upon t he or i gi nal  equi pment .   Al l  r epl acement s must  
i ncl ude t est i ng of  new component s and assembl y.

1. 6. 2   Li ght i ng Cont r ol s War r ant y

Pr ovi de and t r ansf er  t o t he gover nment  t he or i gi nal  l i ght i ng cont r ol s 
manuf act ur er s st andar d commer ci al  war r ant y f or  each di f f er ent  l i ght i ng 
cont r ol s manuf act ur er  used i n t he pr oj ect .   War r ant y cover age must  begi n 
f r om dat e of  f i nal  syst em commi ssi oni ng or  t hr ee mont hs f r om dat e of  
del i ver y,  whi chever  i s t he ear l i est .   War r ant y ser vi ce must  be per f or med 
by a f act or y- t r ai ned engi neer  or  t echni c i an.

a.   Unl ess ot her wi se not ed,  pr ovi de a wr i t t en f i ve year  mi ni mum war r ant y 
on t he compl et e syst em f or  al l  syst ems wi t h f act or y commi ssi oni ng.   
Pr ovi de war r ant y t hat  cover s 100 per cent  of  t he cost  of  any 
r epl acement  par t s and ser vi ces r equi r ed over  t he f i ve year s whi ch ar e 
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di r ect l y at t r i but abl e t o t he pr oduct  f ai l ur e.   Fai l ur es i ncl ude,  but  
ar e not  l i mi t ed t o,  t he f ol l owi ng:

( 1)  Sof t war e:  Fai l ur e of  i nput / out put  t o execut e swi t chi ng or  di mmi ng 
commands.

( 2)  Damage of  el ect r oni c component s due t o t r ansi ent  vol t age sur ges.

( 3)  Fai l ur e of  cont r ol  devi ces,  i ncl udi ng but  not  l i mi t ed t o occupancy 
sensor s,  phot osensor s,  and manual  wal l  st at i on cont r ol  devi ces.

b.   Pr ovi de a wr i t t en f i ve year  mi ni mum war r ant y on al l  i nput  devi ces 
agai nst  def ect  i n wor kmanshi p or  mat er i al s pr ovi ded by devi ce 
manuf act ur er .

c.   Pr ovi de a wr i t t en f i ve year  mi ni mum war r ant y on al l  cont r ol  component s 
at t ached t o l umi nai r es agai nst  def ect  i n wor kmanshi p or  mat er i al s.

1. 7   OPERATI ON AND MAI NTENANCE MANUALS

1. 7. 1   Li ght i ng Syst em

Pr ovi de oper at i on and mai nt enance manual s f or  t he l i ght i ng syst em i n 
accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA t hat  
pr ovi de basi c dat a r el at i ng t o t he desi gn,  oper at i on,  and mai nt enance of  
t he l i ght i ng syst em f or  t he bui l di ng.   Addi t i onal  O&M Manual  r equi r ement s 
f or  t he Ar my ar e pr ovi ded i n Sect i on 01 78 24. 00 10 FACI LI TY DATA 
REQUI REMENTS.   Addi t i onal  r equi r ement s f or  t he Navy ar e pr ovi ded i n 
Sect i on 01 78 24. 00 20 FACI LI TY DATA WORKBOOK ( FDW) .   I ncl ude t he 
f ol l owi ng:

a.   Manuf act ur er s '  oper at i ng and mai nt enance manual s.

b.   Lumi nai r e shop dr awi ngs f or  modi f i ed and cust om l umi nai r es.

c.   Lumi nai r e Manuf act ur er s '  st andar d commer ci al  war r ant y i nf or mat i on as 
speci f i ed i n par agr aph LUMI NAI RE WARRANTY.

1. 7. 2   Li ght i ng Cont r ol  Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Li ght i ng cont r ol  panel  schedul es ar e not  
r equi r ed f or  l ocal i zed cont r ol  syst ems.

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

Pr ovi de oper at i on and mai nt enance manual s f or  t he l i ght i ng cont r ol  syst em 
i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA t hat  
pr ovi de basi c dat a r el at i ng t o t he desi gn,  oper at i on,  and mai nt enance of  
t he l i ght i ng cont r ol  syst em f or  t he bui l di ng.  I ncl ude t he f ol l owi ng:

a.   Li ght i ng cont r ol  syst em l ayout  and wi r i ng pl an.

b.   Li ght i ng cont r ol  syst em one- l i ne di agr am.

c.   Pr oduct  dat a f or  al l  devi ces,  i ncl udi ng i nst al l at i on and pr ogr ammi ng 
i nst r uct i ons.

d.   Occupancy/ vacancy sensor  cover age l ayout .
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e.   Tr ai ni ng mat er i al s,  such as v i deos or  i n- dept h manual s,  t hat  cover  
basi c oper at i on of  t he l i ght i ng cont r ol  syst em and i nst r uct i ons on 
modi f y i ng t he l i ght i ng cont r ol  syst em.   Tr ai ni ng mat er i al s must  
i ncl ude cal i br at i on,  adj ust ment ,  t r oubl eshoot i ng,  mai nt enance,  r epai r ,  
and r epl acement .

f .   Sequence of  oper at i on descr i pt i ons f or  each t ypi cal  r oom t ype,  
i ncl udi ng f i nal  pr ogr ammi ng,  schedul es,  and cal i br at i on set t i ngs.

[ g.   " As- bui l t "  l i ght i ng cont r ol  panel  schedul es.

] PART 2   PRODUCTS

2. 1   PRODUCT COORDI NATI ON

2. 2   LUMI NAI RES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  l umi nai r es used i n r esi dent i al  
appl i cat i ons,  i ncl ude r equi r ement s f or  Ener gy St ar  
Label .   I f  bui l di ng- mount ed ext er i or  l umi nai r es ar e 
speci f i ed on t hi s pr oj ect ,  r equi r e compl i ance wi t h 
BUG r at i ng as i ndi cat ed i n t he l umi nai r e schedul e.

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

UL 1598,  NEMA C82. 77- 10.   Pr ovi de l umi nai r es as i ndi cat ed i n t he l umi nai r e 
schedul e and NL pl at es or  det ai l s on pr oj ect  pl ans,  compl et e wi t h l i ght  
sour ce,  wat t age,  and l umen out put  i ndi cat ed.   Al l  l umi nai r es of  t he same 
t ype must  be pr ovi ded by t he same manuf act ur er .   Lumi nai r es must  be 
speci f i cal l y desi gned f or  use wi t h t he dr i ver  and l i ght  sour ce pr ovi ded.

[ Pr ovi de l umi nai r e wi t h Ener gy St ar  Label  For  Resi dent i al  Lumi nai r es i n 
accor dance wi t h Ener gy St ar .

] [ 2. 2. 1   Lumi nai r e Sampl es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Onl y r equi r e t he acqui s i t i on of  sampl es f or  
l umi nai r e i nst al l at i ons t hat  war r ant  mock- ups,  such 
as wal l  gr azi ng uni que mat er i al s,  f or  cust om 
l umi nai r es,  or  f or  appl i cat i ons wher e aest het i cs ar e 
of  hi gh pr i or i t y.

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

Submi t  one sampl e of  each l umi nai r e t ype [ _____] ,  compl et e wi t h l i ght  
sour ce,  LED dr i ver  r at ed f or  120 V oper at i on,  and 2 met er s 6 f eet  pi gt ai l  
wi t h 3- pr ong Edi son pl ug.   Sampl e wi l l  be r et ur ned t o t he Cont r act or  f or  
i nst al l at i on i n t he pr oj ect  wor k.

] 2. 2. 2   Lumi nai r es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de desi gn i nf or mat i on i ncl udi ng 
del i ver ed l umen out put ,  L70 l umen mai nt enance dat a,  
and l umi nai r e ef f i cacy i n t he l umi nai r e schedul e on 
pr oj ect  pl ans.

Lumi nai r es at t ached t o t he ext er i or  of  t he bui l di ng 
ar e i ncl uded i n t hi s i nt er i or  l i ght i ng 
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speci f i cat i on.   For  any i nt er i or  pr oj ect  wi t h 
ext er i or  bui l di ng- mount ed l umi nai r es,  sel ect  t he 
r equi r ement s f or  ext er i or  l umi nai r es,  i ncl udi ng BUG 
r at i ng.

I f  t her e ar e any r ecessed l umi nai r es t hat  ar e i n 
cont act  wi t h i nsul at i on,  r equi r e t hose l umi nai r es t o 
be I C- r at ed.   I f  t he pr oj ect  i s  l ocat ed i n t he Ci t y 
of  Chi cago or  a j ur i sdi ct i on t hat  has adopt ed 
Chi cago amendment s t o t he NEC,  sel ect  Chi cago Pl enum 
r equi r ement s.

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

UL 8750,  ANSI / I ES LM- 79,  ANSI / I ES LM- 80.   For  al l  l umi nai r es,  pr ovi de:

a.   Compl et e syst em wi t h LED dr i ver s and l i ght  sour ces.

b.   Housi ngs const r uct ed of  non- cor r osi ve mat er i al s.   Al l  new al umi num 
housi ngs must  be anodi zed or  powder - coat ed.   Al l  new st eel  housi ngs 
must  be t r eat ed t o be cor r osi on r esi st ant .

c.   ANSI / I ES TM- 21,  ANSI / I ES LM- 80.   Mi ni mum L70 l umen mai nt enance val ue 
of  50, 000 hour s unl ess ot her wi se i ndi cat ed i n t he l umi nai r e schedul e.   
Lumi nai r e dr i ve cur r ent  val ue must  be i dent i cal  t o t hat  pr ovi ded by 
t est  dat a f or  l umi nai r e i n quest i on.

d.   Mi ni mum ef f i cacy as speci f i ed i n t he l umi nai r e schedul e.   Theor et i cal  
model s of  i ni t i al  l amp l umens per  wat t  ar e not  accept abl e.   I f  
ef f i cacy val ues ar e not  l i s t ed i n t he l umi nai r e schedul e,  pr ovi de 
l umi nai r es t hat  meet  t he f ol l owi ng mi ni mum val ues:

Lumi nai r e St yl e Mi ni mum Lumi nai r e Ef f i cacy

Recessed 1 by 4,  2 by 4,  and 2 by 2 100 LPW

Recessed Downl i ght  ( f i xed,  adj ust abl e,  wal l wash) 80 LPW

Li near ,  Accent  ( under cabi net ,  cove) 45 LPW

Li near ,  Ambi ent  ( i ndi r ect  wal l  mount ,  l i near  
pendent )

100 LPW

Hi gh Bay,  Low Bay,  and I ndust r i al  Locat i ons 100 LPW

Food Ser vi ce and Hazar dous Locat i ons 60 LPW

Ot her  ( t r ack,  r esi dent i al  di f f user s) 50 LPW

Ext er i or  Wal l  Sconce 50 LPW

St epl i ght 30 LPW

Par ki ng Gar age Lumi nai r e 100 LPW

e.   UL l i s t ed f or  dr y or  damp l ocat i on t ypi cal  of  i nt er i or  
i nst al l at i ons. [   Any l umi nai r e mount ed on t he ext er i or  of  t he bui l di ng 
must  be UL l i s t ed f or  wet  l ocat i on t ypi cal  of  ext er i or  i nst al l at i ons. ]
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f .   LED dr i ver  and l i ght  sour ce package,  ar r ay,  or  modul e ar e accessi bl e 
f or  ser vi ce or  r epl acement  wi t hout  r emoval  or  dest r uct i on of  l umi nai r e.

g.   Lenses const r uct ed of  heat  t emper ed bor osi l i cat e gl ass,  UV- r esi st ant  
acr yl i c,  or  s i l i cone. [   Pr ovi de pol ycar bonat e vandal - r esi st ant  l enses 
as i ndi cat ed. ]   Sandbl ast i ng,  et chi ng and pol i shi ng must  be per f or med 
as i ndi cat ed i n t he l umi nai r e descr i pt i on.

[ h.   ANSI / I ES TM- 15.   Pr ovi de ext er i or  bui l di ng- mount ed l umi nai r es t hat  do 
not  exceed t he BUG r at i ngs as l i s t ed i n t he l umi nai r e schedul e.   I f  
BUG r at i ngs ar e not  l i s t ed i n t he l umi nai r e schedul e,  pr ovi de 
l umi nai r es t hat  meet  t he f ol l owi ng mi ni mum val ues f or  each appl i cat i on 
and mount i ng condi t i ons:

Li ght i ng Appl i cat i on Mount i ng Condi t i ons BUG Rat i ng

Ext er i or  Wal l  Sconce Above 1. 2 met er s  4 f eet  AFF B1- U0- G2

Ext er i or  Wal l  Sconce Bel ow or  at  1. 2 met er s  4 f eet
 AFF

B4- U0- G4

St epl i ght Above 1. 2 met er s  4 f eet  AFF B1- U1- G2

St epl i ght Bel ow or  at  1. 2 met er s  4 f eet
 AFF

B4- U1- G4

Par ki ng Gar age Lumi nai r e Cei l i ng mount ed B4- U4- G3

] [ i .   For  al l  r ecessed l umi nai r es t hat  ar e i dent i f i ed t o be i n cont act  wi t h 
i nsul at i on,  pr ovi de l umi nai r es t hat  ar e I C- r at ed.

] [ j .   For  al l  r ecessed l umi nai r es t hat  ar e t o be i nst al l ed i n ai r  pl enums,  
r equi r e housi ngs t hat  ar e Chi cago Pl enum r at ed.

] 2. 2. 2. 1   Lumi nai r e Conver si on Ki t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de LED l umi nai r e conver si on ki t s t o 
r epl ace non- LED l i ght  sour ces i n r enovat i on or  
ener gy conser vat i on pr oj ect s,  onl y wher e ent i r e 
l umi nai r es ar e not  r epl aced.

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

Pr ovi de l umi nai r e conver si on ki t s t hat  meet  UL 1598C St andar d f or  
Li ght - Emi t t i ng Di ode ( LED)  Ret r of i t  Lumi nai r e Conver si on Ki t s.

2. 2. 3   Lumi nai r es f or  Hazar dous Locat i ons

I n addi t i on t o r equi r ement s st at ed her ei n,  pr ovi de LED l umi nai r es f or  
hazar dous l ocat i ons whi ch conf or m t o UL 844 or  whi ch have Fact or y Mut ual  
cer t i f i cat i on f or  t he c l ass and di v i s i on i ndi cat ed.

2. 3   LI GHT SOURCES

NEMA ANSLG C78. 377,  NEMA SSL 3.   Pr ovi de t ype,  del i ver ed l umen out put ,  and 
wat t age as i ndi cat ed i n t he l umi nai r e schedul e on pr oj ect  pl ans.
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2. 3. 1   LED Li ght  Sour ces

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A col or  t emper at ur e of  3500 K i s st andar d f or  
most  appl i cat i ons.   When speci f i cal l y desi r ed by t he 
desi gner ,  a nomi nal  col or  t emper at ur e of  2700 K,  
3000 K,  or  4000 K may be sel ect ed.   The hi ghest  
al l owabl e CCT i s 4100 K.

I n appl i cat i ons wher e col or  r endi t i on and col or  
det ect i on ar e a hi gh pr i or i t y,  r equi r e t hat  LED 
l i ght  sour ces meet  t he r ecommended f i del i t y and 
gamut  i ndi ces as det er mi ned by ANSI / I ES TM- 30.   
Addi t i onal l y,  sel ect  col or  mai nt enance r equi r ement s.

For  pr oj ect s i n t he st at e of  Cal i f or ni a,  r equi r e 
compl i ance wi t h CEC Ti t l e 20.

Ref er  t o UFC 3- 530- 01 f or  CRI  al l owances i n 
mai nt enance and r ecr eat i onal  spaces.

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

[ CEC Ti t l e 20.   ] Pr ovi de LED l i ght  sour ces t hat  meet  t he f ol l owi ng 
r equi r ement s:

a.   NEMA ANSLG C78. 377.   Emi t  whi t e l i ght  and have a nomi nal  CCT of  
[ 3000] [ 2700] [ 3500] [ 4000]  Kel v i n.

b.   Mi ni mum Col or  Render i ng I ndex ( CRI )  of  [ 80] [ 90] [ 95 wi t h an R9 val ue of  
95] . [   Fi del i t y i ndex gr eat er  t han or  equal  t o 80,  gamut  i ndex bet ween 
97 and 110,  det er mi ned i n accor dance wi t h ANSI / I ES TM- 30. ]

c.   Di r ect i ve 2011/ 65/ EU.   Rest r i ct i on of  Hazar dous Subst ances ( RoHS)  
compl i ant .

d.   Li ght  sour ce col or  consi st ency by ut i l i z i ng a bi nni ng t ol er ance wi t hi n 
a 3- st ep McAdam el l i pse.

[ e.   Col or  mai nt enance val ue of  no gr eat er  t han 0. 003 ( del t a u' v ' )  at  6000 
hour s as l i s t ed i n ANSI / I ES LM- 79 Test  Repor t .

] [ 2. 3. 1. 1   Li near  LED Lamps

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Mi ni mum beam angl e of  270- degr ees i s 
pr ef er r ed over  180- degr ees,  but  i s l ess common.   I f  
t ar get  l i ght  l evel s and opt i cal  per f or mance of  
l i near  LED l amp i s cr i t i cal  f or  t he speci f i ed 
appl i cat i on,  sel ect  270- degr ee beam angl e.

Pr ovi de l i near  LED Lamps t o r epl ace f l uor escent  
l i ght  sour ces i n r enovat i on or  ener gy conser vat i on 
pr oj ect s,  onl y wher e ent i r e l umi nai r es ar e not  
r epl aced or  LED conver si on ki t s ar e not  avai l abl e.   
Do not  use UL 1993 Type B,   UL 1993 Type C,  or  any 
hybr i d Li near  LED Lamps.

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

Pr ovi de l i near  LED Lamps t hat  ar e compat i bl e wi t h exi st i ng i nst ant - st ar t  
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or  pr ogr ammed- st ar t  bal l ast s,  and meet  t he f ol l owi ng addi t i onal  
r equi r ement s:

a.   UL 1993 UL Type A l i near  LED l amp.

b.   Power  Fact or  gr eat er  t han or  equal  t o 0. 90 at  f ul l  i nput  power  and 
acr oss speci f i ed di mmi ng r ange.

c.   Maxi mum Tot al  Har moni c Di st or t i on ( THD)  l ess t han or  equal  t o 20 
per cent  at  f ul l  i nput  power  and acr oss speci f i ed di mmi ng r ange.

d.   Lumen per  wat t  ef f i cacy no l ess t han 120.

e.   Mi ni mum beam angl e of  [ 270] [ 180]  degr ees.

f .   Lamp dat asheet  compl i es wi t h ANSI  C78. 54.   Manuf act ur er  must  pr ovi de 
l i s t  of  al l  bal l ast s t hat  ar e compat i bl e f or  use wi t h l amp.

] 2. 4   LED DRI VERS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Di mmabl e LED dr i ver s shoul d be speci f i ed wi t h 
di mmi ng down t o at  l east  10 per cent .   Di mmabl e 
dr i ver s wi t h a di mmi ng r ange down t o 1 per cent  
shoul d be speci f i ed f or  appl i cat i ons wher e 
audi o/ v i sual  pr esent at i ons ar e common such as 
conf er ence and meet i ngs r ooms,  and hospi t al i t y .

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

NEMA SSL 1,  UL 8750.   Pr ovi de LED dr i ver s t hat  ar e el ect r oni c,  UL Cl ass 1 
or  Cl ass 2,  const ant - cur r ent  t ype and t hat  compl y wi t h t he f ol l owi ng 
r equi r ement s:

a.   The combi ned dr i ver  and LED l i ght  sour ce syst em does not  exceed t he 
mi ni mum l umi nai r e ef f i cacy val ues as l i s t ed i n t he l umi nai r e schedul e 
pr ovi ded.

b.   Oper at es at  a vol t age of  [ 120- 277] [ 120] [ 277]  vol t s at  50/ 60 her t z,  
wi t h i nput  vol t age f l uct uat i ons of  pl us/ mi nus 10 per cent .

c.   Power  Fact or  ( PF)  gr eat er  t han or  equal  t o 0. 90 at  f ul l  i nput  power  
and acr oss speci f i ed di mmi ng r ange.

d.   Maxi mum Tot al  Har moni c Di st or t i on ( THD)  l ess t han 20 per cent  at  f ul l  
i nput  power  and acr oss speci f i ed di mmi ng r ange.

e.   Oper at es f or  at  l east  50, 000 hour s at  maxi mum case t emper at ur e and 90 
per cent  non- condensi ng r el at i ve humi di t y.

f .   Wi t hst ands Cat egor y A sur ges of  2 kV wi t hout  i mpai r ment  of  
per f or mance.   Pr ovi de sur ge pr ot ect i on t hat  i s i nt egr al  t o t he dr i ver .

g.   I nt egr al  t her mal  pr ot ect i on t hat  r educes t he out put  power  t o pr ot ect  
t he dr i ver  and l i ght  sour ce f r om damage i f  t he case t emper at ur e 
appr oaches or  exceeds t he dr i ver ' s maxi mum oper at i ng t emper at ur e.

h.   47 CFR 15.   Compl i es wi t h t he r equi r ement s of  t he Feder al  
Communi cat i ons Commi ssi on ( FCC)  r ul es and r egul at i ons,  Non- Consumer  
( Cl ass A)  f or  EMI / RFI  ( conduct ed and r adi at ed) .
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i .   Cl ass A sound r at i ng.

j .   Di r ect i ve 2011/ 65/ EU.   Rest r i ct i on of  Hazar dous Subst ances ( RoHS)  
compl i ant .

k.   Pr ovi de di mmi ng capabi l i t y  as i ndi cat ed i n t he l umi nai r e schedul e on 
pr oj ect  pl ans. [   Di mmabl e dr i ver s must  di m down t o [ 10] [ 5] [ 1]  
per cent .   Di mmabl e dr i ver s must  be cont r ol l ed by a [ Cl ass 2 l ow 
vol t age 0- 10VDC cont r ol l er ]  [ Di gi t al  Addr essabl e Li ght i ng I nt er f ace 
( DALI ) ]  di mmi ng si gnal  pr ot ocol  unl ess ot her wi se speci f i ed.   LED 
dr i ver s of  t he same f ami l y/ ser i es must  t r ack evenl y acr oss mul t i pl e 
l umi nai r es at  al l  l i ght  l evel s. ]

[ 2. 4. 1   Remot e LED Dr i ver s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  al l ow use of  r emot e dr i ver s unl ess 
speci f i cal l y not ed on t he l i ght i ng pl at e and 
l umi nai r e schedul e.

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

Pr ovi de r emot e LED Dr i ver s t hat  ar e UL l i s t ed f or  dr y l ocat i ons t ypi cal  of  
i nt er i or  i nst al l at i ons.   Pr ovi de LED dr i ver  i n j unct i on box or  housi ng 
wi t h mount i ng pl at e.   Housi ng must  al l ow f or  f i el d connect i ons t o occur  
i nsi de t he housi ng or  must  cont ai n mechani cal  connect i ons.

] 2. 5   LI GHTI NG CONTROLS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude a ver si on of  Sect i on 25 05 11 
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS 
edi t ed speci f i cal l y f or  t he l i ght i ng cont r ol  syst em 
wher e a cont r ol  syst em i s speci f i ed.

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

Pr ovi de net wor k cer t i f i cat i on f or  al l  net wor ked l i ght i ng cont r ol  syst ems 
and devi ces i n accor dance wi t h t he r equi r ement s of  Sect i on 25 05 11. [ _____]  
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS.   Pr ovi de l i ght i ng 
cont r ol  syst ems t hat  do not  swi t ch of f  bat t er y- oper at ed or  emer gency 
backup l umi nai r es or  exi t  s i gns i n pat h of  egr ess.   Pr ovi de syst em wi t h 
over r i de of  l i ght i ng cont r ol  devi ces cont r ol l i ng l umi nai r es i n pat h of  
egr ess wi t h act i vat i on of  f i r e al ar m syst em.

2. 5. 1   Syst em

Pr ovi de l i ght i ng cont r ol  syst em t hat  oper at es t he l i ght i ng syst em as 
descr i bed i n t he l i ght i ng cont r ol  st r at egi es i n t he pr oj ect  pl ans.   Submi t  
Sequence of  Oper at i on f or  Li ght i ng Cont r ol  Syst em descr i bi ng t he oper at i on 
of  t he pr oposed l i ght i ng cont r ol  syst em and devi ces.   Sequence of  
Oper at i on must  pr ovi de t he st r at egi es i dent i f i ed i n t he l i ght i ng cont r ol  
st r at egi es.

2. 5. 1. 1   Local i zed Cont r ol  Syst ems

Pr ovi de r oom or  ar ea- wi de l i ght i ng cont r ol  syst em capabl e of  manual  
cont r ol ,  t i me- based cont r ol ,  and r ecei v i ng i nput  f r om phot osensor s and 
occupancy/ vacancy sensor s.
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2. 5. 1. 1. 1   Local  Ar ea Cont r ol l er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  r equi r ement  f or  dayl i ght  har vest i ng 
capabi l i t i es f or  al l  r egul ar l y- occupi ed spaces wi t h 
access t o dayl i ght .   Task or i ent ed ar eas such as 
of f i ces,  conf er ence r ooms,  and cl assr ooms r equi r e 
cont i nuous di mmi ng of  el ect r i c l i ght i ng per  UFC 3 
530 01.

When usi ng r ecept acl e l oad cont r ol  i n pr i vat e 
of f i ces,  al l ow capabi l i t y  f or  r ecept acl e l oad 
cont r ol  v i a t he l ocal i zed cont r ol  syst em.   Onl y use 
r ecept acl e l oad cont r ol  f or  ar eas wi t h non- cr i t i cal  
l oads such as comput er  moni t or s,  t ask l i ght s,  or  
per sonal  conveni ence devi ces.

Sel ect  I t em g.  i f  Local  Ar ea Cont r ol l er  i s  connect ed 
t o l umi nai r es i n t he pat h of  egr ess.

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

Pr ovi de cont r ol l er  desi gned f or  s i ngl e ar ea or  r oom wi t h t he f ol l owi ng 
r equi r ement s:

a.   Oper at es at  a vol t age of  [ 120- 277] [ 120] [ 277]  vol t s at  50/ 60 her t z.

b.   [ 2] [ _____]  zone,  wi t h [ 1] [ 2] [ _____]  r el ay[ s]  r at ed 20 amps[  each]  wi t h 
one manual  [ swi t ch] [ di mmer ]  per  zone.

c.   Pr ovi de i nput s f or  occupancy/ vacancy sensor s,  phot osensor s,  and 
l ow- vol t age wal l  swi t ches.

[ d.   Pr ovi de dayl i ght  har vest i ng capabi l i t y  wi t h f ul l - r ange di mmi ng cont r ol  
wi t h i nput  f r om phot osensor .

] [ e.   Pr ovi de capabi l i t y  f or  r ecept acl e l oad cont r ol  f r om occupancy sensor s.

] [ f .   Pr ovi de f ul l  ' OFF'  f unct i on wi t h i nput  f r om ext er nal  t i me cl ock i nput .

] [ g.   Capabl e of  0- 10V di mmi ng.

] [ h.   AV i nt er f ace vi a [ RS- 232] [ RS- 485] [ et her net  and CAT5] .

] [ i .   Pr ovi de over r i de ' ON'  f unct i on wi t h i nput  f r om Fi r e Al ar m Cont r ol  
Panel  f or  al l  emer gency l i ght i ng.   Cont r ol l er  must  not  t ur n of f  power  
t o emer gency bat t er i es or  exi t  s i gns.

] 2. 5. 1. 2   Cent r al i zed Cont r ol  Syst ems

Pr ovi de a cent r al i zed l i ght i ng cont r ol  syst em capabl e of  manual  cont r ol ,  
t i me- based cont r ol ,  r ecei v i ng i nput  f r om phot osensor s and 
occupancy/ vacancy sensor s,  wi t h t he capabi l i t i es of  cont r ol l i ng,  
moni t or i ng,  and pr ogr ammi ng changes f r om one cent r al i zed on- si t e l ocat i on,  
and i nt egr at i on wi t h ot her  bui l di ng syst ems.

2. 5. 1. 2. 1   Li ght i ng Rel ay Panel

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  NEMA 1 encl osur e f or  i ndoor  use wi t h 
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nor mal  condi t i ons,  NEMA 3R f or  i ndoor  or  out door  use 
when weat her  r esi st ance i s necessar y,  and NEMA 4 i f  
a wat er t i ght  encl osur e i s necessar y.

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

UL 924.   Encl ose panel  har dwar e i n a [ sur f ace] [ f l ush] - mount ed,  NEMA 
[ 1] [ 3R] [ 4] ,  pai nt ed,  st eel  encl osur e wi t h l ockabl e access door  and 
vent i l at i on openi ngs.   I nt er nal  l ow- vol t age compar t ment  must  be separ at ed 
f r om l i ne- vol t age compar t ment  of  encl osur e wi t h onl y l ow- vol t age 
compar t ment  accessi bl e upon openi ng of  door .   Pr ovi de addi t i onal  r emot e 
cabi net s t hat  communi cat e back t o mai n cont r ol  panel  as r equi r ed.   Pr ovi de 
Li ght i ng Cont r ol  Panel s t hat  meet  t he f ol l owi ng cr i t er i a:

a.   I nput  vol t age of  [ 120] [ 277] [ 120- 277]  at  50/ 60 Hz,  wi t h i nt er nal  l ow 
vol t age power  suppl y as r equi r ed.

b.   [ 8] [ 16] [ 32] [ _____]  s i ngl e- pol e l at chi ng r el ays r at ed at  [ 20] [ 30]  amps,  
[ 120- 277] [ 120] [ 277]  vol t s.   Pr ovi de pr ovi s i on f or  r el ays t o c l ose upon 
power  f ai l ur e.   Pr ovi de r el ays desi gned f or  10 year s of  use at  f ul l  
r at ed l oad.

c.   Rel ay cont r ol  modul e oper at es at  24 VDC and i s r at ed t o cont r ol  a 
mi ni mum of  [ 8] [ 16] [ 32] [ _____]  r el ays.

[ d.   Capabl e of  0- 10V di mmi ng.

] 2. 5. 1. 2. 2   Li ght i ng Cont r ol  Panel

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  NEMA 1 encl osur e f or  i ndoor  use wi t h 
nor mal  condi t i ons,  NEMA 3R f or  i ndoor  or  out door  use 
when weat her  r esi st ance i s necessar y,  and NEMA 4 i f  
a wat er t i ght  encl osur e i s necessar y.

When pr ovi di ng a cont r ol  panel  t hat  i nt er f aces wi t h 
t he bui l di ng aut omat ed cont r ol  syst em,  r ef er ence I ES 
Techni cal  Memor andum I ES TM- 23- 11 f or  t echni cal  
i nf or mat i on on var i ous pr ot ocol s,  ar chi t ect ur es and 
t opol ogi es f or  such syst ems.   I ncl ude Sect i on 
25 10 10 UTI LI TY MONI TORI NG AND CONTROL SYSTEM 
( UMCS)  FRONT END AND I NTEGRATI ON f or  UMCS and 
i nt egr at i on r equi r ement s.

For  pr oj ect s i n t he st at e of  Cal i f or ni a,  r equi r e 
compl i ance wi t h CEC Ti t l e 24.

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

UL 916,  47 CFR 15[ ,  CEC Ti t l e 24] .   Pr ovi de an el ect r oni c,  pr ogr ammabl e 
l i ght i ng cont r ol  panel  compl et e wi t h mi cr opr ocessor ,  capabl e of  pr ovi di ng 
l i ght i ng cont r ol  wi t h i nput  f r om i nt er nal  pr ogr ammi ng,  di gi t al  swi t ches, [  
t i me cl ocks, ]  and ot her  cont r ol  devi ces.

Encl ose panel  har dwar e i n a [ sur f ace] [ f l ush] - mount ed,  NEMA [ 1] [ 3R] [ 4] ,  
pai nt ed,  st eel  encl osur e wi t h l ockabl e access door  and vent i l at i on 
openi ngs.   I nt er nal  l ow- vol t age compar t ment  must  be separ at ed f r om 
l i ne- vol t age compar t ment  of  encl osur e wi t h onl y l ow- vol t age compar t ment  
accessi bl e upon openi ng of  door .   Pr ovi de addi t i onal  r emot e cabi net s t hat  
communi cat e back t o mai n cont r ol  panel  as r equi r ed.   Pr ovi de Li ght i ng 
Cont r ol  Panel s t hat  meet  t he f ol l owi ng cr i t er i a:
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a.   I nput  vol t age of  [ 120] [ 277] [ 120- 277]  at  50/ 60 Hz,  wi t h i nt er nal  
l ow- vol t age VDC power  suppl y as r equi r ed.

b.   Sol i d- st at e,  mi cr opr ocessor - based,  i nt er nal  ast r onomi cal  t i me cl ock.   
Mi cr opr ocessor  must  have nonvol at i l e memor y and must  r eset  
aut omat i cal l y af t er  power  i nt er r upt i ons of  up t o 90 days.

c.   I nt er f ace f or  pr ovi di ng l ocal  pr ogr ammi ng and cont r ol  capabi l i t y ,  wi t h 
physi cal  key- l ocked cover  or  pr ogr ammed secur i t y access code t o 
pr event  unaut hor i zed use.

d.   Di mmi ng modul es capabl e of  [ 0- 10V] [ DALI ]  di mmi ng.

e.   Modul es and cont r ol  panel s i ncl ude mul t i channel  out put  wi t h [ _____]  
channel s,  wi t h mul t i pl e i nput s f or  manual  cont r ol ,  phot osensor s,  and 
occupancy/ vacancy sensor s.

[ f .   Cont r ol  pr ocessor  i s conf i gur ed t o i nt er f ace wi t h [ BACnet  i n 
accor dance wi t h Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR 
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] [ LONwor ks i n accor dance wi t h 
Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS]  compl i ant  net wor k v i a [ nat i ve 
compat i bi l i t y ] [ gat eway] .

] [ g.   Out put s t hat  r equi r e l i ne- vol t age swi t chi ng ar e pr ovi ded by r el ays 
whi ch ar e desi gned f or  10 year s of  use at  f ul l  r at ed l oad.

] [ h.   Cont r ol  pr ocessor  i ndi cat es f ai l ur e of  nor mal  power  and whi ch ci r cui t s 
ar e suppl i ed by al t er nat i ve power  sour ce i f  connect ed t o emer gency 
l i ght i ng uni t s.

] [ i .   Pr ovi de bui l di ng aut omat i on syst em wr i t e access poi nt s t o l i ght i ng 
cont r ol  syst em f or  [ manual  over r i de] [ bui l di ng schedul es] [ ut i l i t y  
demand r esponse event s] .

] [ j .   Pr ovi de bui l di ng aut omat i on r ead access poi nt s t o l i ght i ng cont r ol  
syst em f or  [ occupancy st at us per  r oom or  ar ea] [ cur r ent  l i ght i ng l oad 
i n k i l owat t s] [ cal cul at ed ener gy use i n k i l owat t - hour s] [ ut i l i t y  demand 
r esponse pr i or i t i es] .

] 2. 5. 1. 2. 3   Gat eway

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When speci f y i ng BAS i nt er f ace,  coor di nat e 
wi t h HVAC speci f i er  t o ensur e t he r equi r ement s ar e 
descr i bed i n bot h speci f i cat i ons.   I ncl ude Sect i on 
25 10 10 UTI LI TY MONI TORI NG AND CONTROL SYSTEM 
( UMCS)  FRONT END AND I NTEGRATI ON f or  UMCS and 
i nt egr at i on r equi r ement s.

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

Pr ovi de gat eway i n accor dance wi t h Sect i on 25 10 10 UTI LI TY MONI TORI NG AND 
CONTROL SYSTEM ( UMCS)  FRONT END AND I NTEGRATI ON.   Pr ovi de har dwar e and 
sof t war e t o enabl e t he BAS t o moni t or ,  cont r ol ,  di spl ay,  and r ecor d dat a 
f or  use i n pr ocessi ng r epor t s.   Pr ovi de [ BACnet ] [ LONwor ks] [ _____]  
communi cat i on i nt er f ace t hat  enabl es r emot e cont r ol  and moni t or i ng of  
l i ght i ng f r om a wor kst at i on accor di ng t o r ead access poi nt s and wr i t e 
access poi nt s l i s t ed i n t hi s sect i on.   Cont r ol  f eat ur es and moni t or i ng 
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poi nt s di spl ayed l ocal l y at  l i ght i ng panel  must  be avai l abl e t hr ough t he 
Gat eway.   Pr ovi de Gat eway t hat  meet s t he f ol l owi ng r equi r ement s:

a.   Mi cr opr ocessor - based communi cat i ons devi ce t hat  per f or m bi - di r ect i onal  
pr ot ocol  t r ansl at i on.

b.   Suppor t  f ul l  bi - di r ect i onal  communi cat i on and t r ansl at i on.

c.   Cont ai n i t s own mi cr opr ocessor ,  RAM,  bat t er y,  communi cat i on por t s,  and 
power  suppl y.

[ d.   Suppor t  an addi t i onal  5 per cent  poi nt s f or  f ut ur e expansi on.

] 2. 5. 1. 2. 4   Li ght i ng Cont act or

NEMA I CS 2,  NEMA I CS 6.   Pr ovi de an el ect r i cal l y[ mechani cal l y] - hel d 
l i ght i ng cont act or  housed i n a NEMA [ 1] [ 12] [ 3R] [ 4] [ 4X] [ _____]  encl osur e.   
Pr ovi de cont act or  wi t h one [ _____]  [ nor mal l y- open( NO) ] [ nor mal l y 
c l osed( NC) ] ,  s i ngl e[ doubl e]  pol e cont act s,  r at ed 600 vol t s,  30 amps.   
Pr ovi de coi l  oper at i ng vol t age of  [ 24] [ 120] [ 277] [ 480] [ _____]  vol t s.

2. 5. 2   Devi ces

2. 5. 2. 1   Swi t ches

Pr ovi de l i ne- vol t age t oggl e swi t ches as speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.   When used f or  non- di gi t al  l oads,  devi ces 
must  be r at ed at  20 Amps i nduct i ve l oad,  and be compat i bl e wi t h t he 
l i ght i ng cont r ol  syst ems.

2. 5. 2. 2   Di gi t al  Swi t ch Ti mer s

Pr ovi de l i ne- vol t age t oggl e swi t ches t hat  al l ow manual  cont r ol  t o ON and 
aut omat i cal l y swi t ches l i ght i ng l oad t o OFF.   Devi ce oper at es wi t h t he use 
of  paddl e,  but t on,  or  t oggl e,  and oper at es at  [ 120- 277] [ 120] [ 277]  vol t s.   
Devi ce al l ows f or  pr ogr ammi ng of  aut o of f  t i mer  f r om [ 2] [ 5] [ 10]  mi nut es t o 
[ 1] [ 6] [ 12]  hour s.

2. 5. 2. 3   Wal l  Box Di mmer s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e di mmi ng r ange wi t h LED dr i ver  
speci f i cat i ons.

The maj or i t y of  di mmer s f or  LED l i ght  sour ces use 
0- 10V t echnol ogy t o di m l i ght  sour ces.   I f  a Di gi t al  
Addr essabl e Li ght i ng I nt er f ace ( DALI )  syst em i s 
speci f i ed,  t hen al l  di mmer s and dr i ver s must  be 
compat i bl e wi t h a DALI  syst em.

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

UL 1472,  UL 20,  I EEE C62. 41,  NEMA 77,  NEMA SSL 7A.   Di mmer s must  pr ovi de 
f l i cker - f r ee,  cont i nuousl y var i abl e l i ght  out put  t hr oughout  t he di mmi ng 
r ange of  [ 10] [ 5] [ 1]  per cent  t o 100 per cent .   Devi ces must  be capabl e of  
oper at i ng at  t hei r  f ul l  r at ed capaci t y r egar dl ess of  bei ng si ngl e or  
ganged- mount ed,  and be compat i bl e wi t h t hr ee- way and f our - way swi t chi ng 
scenar i os.

Pr ovi de wal l - box di mmer s t hat  meet  t he f ol l owi ng r equi r ement s:

SECTI ON 26 51 00  Page 29



a.   Devi ce oper at es as [ par t  of  a l i ght i ng cont r ol  syst em] [ an i ndependent  
cont r ol  devi ce] .

b.   Devi ce oper at es wi t h t he use of  a ver t i cal  s l i der ,  paddl e,  r ot ar y,  
but t on,  or  t oggl e wi t h adj acent  ver t i cal  s l i der .

c.   Fi ni sh of  devi ce mat ches swi t ches and out l et s i n t he same ar ea.

d.   Back box i n wal l  has suf f i c i ent  dept h t o accommodat e body of  swi t ch 
and wi r i ng.

e.   Di mmer  i s capabl e of  cont r ol l i ng [ 0- 10 vol t ] [ DALI ]  LED dr i ver s.   
Di mmer s and t he dr i ver s t hey cont r ol  must  be pr ovi ded f r om t he same 
manuf act ur er  or  t est ed and cer t i f i ed as compat i bl e f or  use t oget her .

f .   Radi o f r equency i nt er f er ence suppr essi on i s i nt egr al  t o devi ce.

2. 5. 2. 4   Scene Wal l st at i ons

Pr ovi de scene wal l st at i ons t hat  ar e compat i bl e wi t h t he ot her  component s 
of  t he l i ght i ng cont r ol  syst em and capabl e of  Cl ass 1 or  2 wi r i ng met hods 
i n accor dance wi t h t he NEC and l ocal  codes.   Pr ovi de devi ces t hat  cont ai n 
on/ of f  gr oup,  pr eset  scene f unct i ons,  or  di m up/ di m down i nt er f ace t hr ough 
f r ont  panel .   Pr ogr ammi ng of  new scenes or  zone assi gnment s must  be 
accompl i shed by aut hor i zed per sonnel  f r om t he space bei ng cont r ol l ed.   
Pr ovi de l abel i ng f or  each but t on,  i ncl udi ng l ami nat ed sheet  wi t h scene 
descr i pt i ons t o be post ed near  each scene cont r ol l er .

2. 5. 2. 5   Occupancy/ Vacancy Sensor s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e whet her  sensor  l ayout s ar e shown on 
pr oj ect  pl ans or  on manuf act ur er  shop dr awi ngs.   I f  
i ndi cat i ng t hat  manuf act ur er  wi l l  pr ovi de shop 
dr awi ngs f or  sensor  l ocat i ons,  pr ovi de sequence of  
oper at i ons i n pr oj ect  document at i on.

I n gener al ,  use sensor s t hat  ar e wal l box mount ed,  
wal l - mount ed,  cei l i ng- mount ed,  or  i nt egr al  t o 
l umi nai r e f or  most  i nt er i or  appl i cat i ons.   Keep i n 
mi nd wal l box mount ed sensor s may be i nef f ect i ve when 
obst r uct i ons such as par t i t i oned wor kst at i ons and 
st or age shel v i ng exi st .   Use hi gh- bay sensor s or  
wal l - mount ed sensor s f or  ar eas wi t h cei l i ngs hi gher  
t han 3. 6 met er s 12 f eet .   Cei l i ng- mount ed sensor s 
ar e not  r ecommended i n l ocat i ons wher e 
pendent - mount ed l umi nai r es ar e wi t hi n 1. 2 met er s 4 
f eet  of  t he sensor .

Maxi mum and mi ni mum l oad r equi r ement s depend on t he 
oper at i ng vol t age of  t he sensor .   I f  l ow vol t age 
sensor s ar e speci f i ed,  sel ect  l ow vol t age i n I t em A,  
and t he maxi mum l oad r equi r ement  i n I t em E.

Sel ect  t he par agr aph descr i bi ng t he char act er i st i cs 
of  PI R sensor s i f  PI R sensor s ar e used.   Sel ect  t he 
par agr aph descr i bi ng t he char act er i st i cs of  
ul t r asoni c sensor s i f  ul t r asoni c sensor s ar e used.   
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Sel ect  bot h par agr aphs and t he sect i on di scussi ng 
dual  t ech i f  dual  t ech sensor s ar e used.

For  pr oj ect s i n t he st at e of  Cal i f or ni a,  r equi r e 
compl i ance wi t h CEC Ti t l e 24 and CEC Ti t l e 20.

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

I EEE C62. 41,  NEMA WD 1,  UL 94,  UL 916,  UL 508,  ASTM D4674 REV A,  NEMA WD 7
[ ,  CEC Ti t l e 24,  CEC Ti t l e 20] .   Pr ovi de occupancy/ vacancy sensor s wi t h 
cover age pat t er ns as i ndi cat ed on [ pr oj ect  pl ans] [ manuf act ur er  shop 
dr awi ngs] . [   Pr ovi de no l ess quant i t y of  sensor s as shown on pl ans,  but  
add addi t i onal  sensor s when r equi r ed t o f ul f i l l  cover age r equi r ement  f or  
t he speci f i c  model  of  sensor  pr ovi ded. ] [   Pr ovi de sensor  t ypes as 
descr i bed i n t he sequence of  oper at i ons.   Sensor  l ocat i ons and quant i t i es 
ar e shown i n shop dr awi ngs pr ovi ded by t he l i ght i ng cont r ol  syst em 
manuf act ur er . ] [   Pr ovi de occupancy sensor  oper at i on t hat  r equi r es movement  
t o act i vat e l umi nai r es cont r ol l ed and t ur ns l umi nai r es of f  af t er  a set  
t i me of  i nact i v i t y. ] [   Pr ovi de vacancy sensor  oper at i on t hat  r equi r es 
manual  cont r ol  t o act i vat e l umi nai r es and t ur ns l umi nai r es of f  af t er  a set  
t i me of  i nact i v i t y. ]   Pr ovi de cei l i ng or  wal l - mount ed occupancy/ vacancy 
sensor s t hat  meet  t he f ol l owi ng r equi r ement s:

a.   Oper at i ng vol t age of  [ 12- 24] [ 120- 277] [ 120] [ 277]  vol t s.

b.   Ti me del ay of  30 seconds t o 30 mi nut es wi t h at  l east  f our  i nt er medi at e 
t i me del ay set t i ngs.

c.   Sensor s ar e [ cei l i ng mount ed] [ wal l - box mount ed] [ wal l  mount ed] [ i nt egr al  
t o l umi nai r e] .

d. [   Does not  exceed a maxi mum l oad r equi r ement  of  20mA at  24VDC. ] [   No 
mi ni mum l oad r equi r ement  and be capabl e of  swi t chi ng f r om zer o t o 800 
W at  120 VAC,  50/ 60 Hz and f r om zer o t o 1200 W at  277 VAC,  50/ 60 
Hz. ] [   Net wor ked sensor  wi t h no mi ni mum or  maxi mum l oad.   Sensor  i s 
pr ogr ammed t o cont r ol  zones. ]  

e.   Shi el ded or  cont r ol l ed by i nt er nal  l ogi c t o adj ust  sensi t i v i t y t o 
avoi d f al se t r i gger i ng due t o ambi ent  t emper at ur e,  ai r  t emper at ur e 
var i at i ons or  HVAC ai r  movement .

f .   Sensor  i s equi pped t o aut omat i cal l y ener gi ze t he connect ed l oad upon 
l oss of  nor mal  power  when l ocat ed i n a means of  egr ess.

g.   Occupancy and vacancy oper at i on i s f i el d- adj ust abl e and [ pr ogr ammabl e 
v i a l i ght i ng cont r ol  syst em pr ocessor . ] [ pr ogr ammabl e wi t h push- but t on 
or  di p swi t ch on t he sensor  devi ce. ]

h.   No l eakage cur r ent  t o l oad when i n t he of f  mode.

i .   Ut i l i ze zer o- cr ossi ng ci r cui t r y t o pr event  damage f r om hi gh i nr ush 
cur r ent  and t o pr omot e l ong l i f e oper at i on.

[ j .   Al l ow t he addi ng or  del et i ng of  speci f i c  l umi nai r es or  zones t o t he 
assi gned sensor  wi t hout  t he use of  l adder s. [   Pr ovi de sensor s t hat  
al l ow f or  r emot e cont r ol  adj ust ment s of  oper at i onal  par amet er s 
( sensi t i v i t y,  t i me del ay) ,  and t hat  ar e be abl e t o t r ansmi t ,  r ecei ve,  
and st or e syst em i nf or mat i on t hr ough t he l i ght i ng cont r ol  syst em 
pr ocessor . ]
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] [ k.   Pr ovi de an i sol at ed r el ay f or  i nt egr at i ng cont r ol  of  HVAC or  ot her  
aut omat ed syst ems.

] 2. 5. 2. 5. 1   Passi ve I nf r ar ed Sensor s

Pr ovi de Passi ve I nf r ar ed Sensor s ( PI R)  sensor s t hat  det ect  occupancy by 
sensi ng heat  and movement  i n t he ar ea of  cover age.   Pr ovi de sensor s ar e 
const r uct ed of  a housi ng of  hi gh- i mpact ,  i nj ect i on- mol ded t her mopl ast i c.   
Pr ovi de PI R sensor s t hat  ar e t emper at ur e compensat ed,  wi t h a dual  el ement  
sensor  and a mul t i - el ement  f r esnel  l ens of  POLY I R4 mat er i al .

2. 5. 2. 5. 2   Ul t r asoni c Sensor s

Pr ovi de ul t r asoni c sensor s t hat  det ect  occupancy by sensi ng a change i n 
pat t er n of  r ef l ect ed ul t r asoni c waves i n t he ar ea of  cover age.   Pr ovi de 
sensor s t hat  ar e const r uct ed of  a housi ng of  hi gh- i mpact ,  i nj ect i on- mol ded 
t her mopl ast i c.   Pr ovi de ul t r asoni c sensor s t hat  oper at e at  40 kHz.

2. 5. 2. 5. 3   Dual  Technol ogy Sensor s

Pr ovi de dual  t echnol ogy sensor s t hat  meet  t he r equi r ement s f or  PI R sensor s 
and ul t r asoni c sensor s i ndi cat ed above.   I f  ei t her  t he PI R or  ul t r asoni c 
sensi ng r egi st er s occupancy,  t he l umi nai r es must  r emai n on.

2. 5. 2. 5. 4   Hi gh Bay Sensor s

Pr ovi de occupancy/ vacancy sensor s speci f i cal l y desi gned f or  hi gh- bay 
mount i ng appl i cat i ons f or  al l  [ cei l i ng- mount ed sensor s] [ sensor s i nt egr al  
t o l umi nai r es]  mount ed above 10 met er s 35 f eet  usi ng PI R t echnol ogy.   
Pr ovi de hi gh- bay sensor s wi t h i nt er changeabl e l enses f or  360 degr ee open 
ar ea cover age or  nar r ow r ect angul ar  war ehouse ai s l e cover age. [   Pr ovi de 
sensor s t hat  ar e desi gned t o mount  di r ect l y t o or  adj acent  t o hi gh-  or  
l ow- bay l umi nai r es. ]

2. 5. 2. 5. 5   I nt egr at ed Sensor s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  i nt egr at ed sensor s ar e used i ndependent l y 
of  any ot her  l i ght i ng cont r ol  syst em component ,  t hen 
t he sensor s do not  need t o communi cat e t o a l ocal  
ar ea cont r ol l er  or  l i ght i ng cont r ol  panel .

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

Pr ovi de i nt egr at ed occupancy/ vacancy sensor s t hat  mount  di r ect l y t o t he 
l umi nai r es as i ndi cat ed i n pr oj ect  pl ans. [   Sensor  mount s t o st andar d 
j unct i on box or  di r ect l y t o l umi nai r e usi ng a [ st r ai ght ] [ dr op]  ni ppl e 
mount . ] [   Pr ovi de sensor s t hat  communi cat e t o [ l i ght i ng cont r ol  
panel ] [ l ocal  ar ea cont r ol l er ]  v i a [ RJ45] [ SPDT r el ay] [ _____] . ]

2. 5. 2. 5. 6   Power  Packs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  pr oj ect s i n t he st at e of  Cal i f or ni a,  
r equi r e compl i ance wi t h CEC Ti t l e 24.

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

UL 2043[ ,  CEC Ti t l e 24] .   Pr ovi de power  packs t o pr ovi de power  t o l i ght i ng 
cont r ol  sensor s as r equi r ed i n accor dance wi t h t he manuf act ur er ' s 
speci f i cat i ons.   Pr ovi de power  packs t hat  meet  t he f ol l owi ng r equi r ement s:
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a.   Oper at e at  an i nput  vol t age of  [ 120] [ 277] [ 120- 277]  VAC,  wi t h an out put  
vol t age [ 12- 24] [ 12] [ 24]  VDC at  225 mA.

b.   Const r uct ed of  pl enum- r at ed,  hi gh- i mpact  t her mopl ast i c encl osur e.

c.   Ut i l i zes zer o- cr ossi ng ci r cui t r y t o pr event  damage f r om i nr ush cur r ent .

d.   Maxi mum l oad r at i ng of  16 [ _____]  amps f or  el ect r oni c [ _____]  l i ght i ng 
l oads.

e.   Di r ect i ve 2011/ 65/ EU.   Rest r i ct i on of  Hazar dous Subst ances ( RoHS)  
compl i ant .

2. 5. 2. 6   Phot osensor s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Open- l oop phot osensor s ar e r ecommended i n 
spaces wher e occupant  i nt er f er ence i s f r equent  or  
when r ef l ect ances may shi f t  over  t i me.

For  pr oj ect s i n t he st at e of  Cal i f or ni a,  r equi r e 
compl i ance wi t h CEC Ti t l e 24 and CEC Ti t l e 20.

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

[ CEC Ti t l e 24,  CEC Ti t l e 20.   ] Pr ovi de phot osensor s t hat  meet  t he 
f ol l owi ng r equi r ement s:

a.   Det ect  changes i n ambi ent  l i ght i ng l evel  and enabl e di mmi ng as 
r equi r ed by sequence of  oper at i on by oper at i ng i n [ an open- l oop] [ a 
c l osed- l oop]  syst em.

b.   Cont ai n a det ect i on cone,  wher e t he base of  t he cone may be ci r cul ar  
or  an el ongat ed shape,  and wher e t he smal l est  angl e bet ween t he edge 
and t he axi s of  t he cone i s bet ween 20 and 50 degr ees.   The cone axi s 
may be t i l t ed t o t he ver t i cal  when i nst al l ed t o gi ve t he sensor  
pr ef er r ed di r ect i onal i t y.

c.   Sensor s ar e [ cei l i ng- mount ed] [ wal l - box- mount ed] [ wal l - mount ed] [ mount ed 
i nt egr al  t o l umi nai r e]  wi t h sensi t i v i t y,  f i l t er i ng,  r ange and vi ewi ng 
angl e t o meet  r equi r ement s of  sequence of  oper at i on,  scope of  wor k and 
const r uct i on document s.

d.   Ti me del ay t hat  i s adj ust abl e f r om 1 t o 30 seconds ON del ay,  and 1 t o 
30 mi nut es OFF del ay t o pr event  cycl i ng,  wi t h deadband adj ust ment  of  
25 per cent  t o 100 per cent  above l ower  set poi nt .

e.   Out put  di mmi ng si gnal  i s  l i near  t o l i ght  l evel  wi t h l ess t han 1 
per cent  var i at i on.   Cadmi um sul f i de phot o- r esi st or s ar e not  accept abl e.

f .   Sensor  i s not  combi ned i n t he same housi ng or  l ocat i on wi t h occupancy 
or  vacancy sensor s i f  t he pr oper  l ocat i on f or  one f unct i on compr omi ses 
t he successf ul  oper at i on of  t he ot her  f unct i on,  or  i n any way r educes 
t he syst em' s abi l i t y  t o meet  t he desi gn i nt ent .

2. 5. 2. 7   Ti me Cl ocks

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose ast r onomi c t i me cl ocks i f  any ar eas t o 
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be cont r ol l ed by t he t i me cl ock r ecei ve dayl i ght .   
I f  t he bui l di ng schedul e or  use changes dependi ng on 
t he day of  t he week,  sel ect  a 7 day t i me cl ock.

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

UL 917,  NEMA I CS 6.   House t i me cl ock i n a sur f ace- mount ed,  l ockabl e,  NEMA 
[ 1] [ 3R] [ 4]  encl osur e const r uct ed of  pai nt ed st eel  or  pl ast i c pol ymer .   
Pr ovi de el ect r oni c t ype t i me cl ock t hat  meet s t he f ol l owi ng cr i t er i a:

a.   [ Ast r onomi c] [ 24 hour ] [ 7 day] [ 365 day]  pr ogr ammi ng f unct i on,  pr ovi di ng 
a t ot al  of  [ 56] [ 96] [ 2000] [ 4000]  on/ of f  set  poi nt s.

b.   [ 24 hour ] [ 12 hour  AM/ PM]  t ype di gi t al  c l ock di spl ay f or mat .

c.   Power  out age back- up f or  t i me cl ock ut i l i z i ng [ a capaci t or ] [ al kal i ne 
bat t er i es] [ l i t hi um bat t er y]  whi ch pr ovi des cover age f or  a mi ni mum of  
[ seven] [ f our ] [ _____]  days.

d.   Capabl e of  cont r ol l i ng a mi ni mum of  [ 1] [ 2] [ 4] [ 8] [ 12] [ 16] [ _____]  
channel s or  l oads.

e.   Cont act s ar e r at ed f or  [ 30]  [ _____]  amps at  120- 277 VAC r esi st i ve l oad 
i n a [ SPST] [ DPST] [ SPDT] [ DPST]  [ nor mal l y open ( NO) ] [ nor mal l y c l osed 
( NC) ]  conf i gur at i on.

f .   Cont ai ns [ f unct i on t hat  al l ows aut omat i c cont r ol  t o be ski pped on 
cer t ai n sel ect ed days of  t he week] [ manual  bypass or  r emot e over r i de 
cont r ol ] [ dayl i ght  savi ngs t i me aut omat i c adj ust ment ] [ EEPROM memor y 
modul e] [ moment ar y f unct i on f or  out put  cont act s] [ abi l i t y  f or  
phot osensor  i nput ] .

2. 6   EXI T AND EMERGENCY LI GHTI NG EQUI PMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  a cent r al  emer gency cont r ol  syst em i f  
t he bui l di ng cont ai ns an emer gency backup gener at or  
f or  cr i t i cal  l oads ot her  t han egr ess l i ght i ng.

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

2. 6. 1   Exi t  Si gns

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  Navy pr oj ect s,  pr ovi de LED exi t  s i gns 
wi t h bat t er y backup unl ess speci f i cal l y i nst r uct ed 
ot her wi se.   Nor mal  mode of  power  t o t hese si gns must  
be t he br anch ci r cui t  ser vi ng nor mal  l i ght i ng i n t he 
same ar ea,  ahead of  any l ocal  swi t chi ng.   The 
emer gency mode of  power  i s t he exi t  s i gn' s 
sel f - cont ai ned emer gency bat t er y pack.   Pr ovi de 
r emot e- power ed exi t  s i gns onl y when pr ovi di ng 
cent r al l y di st r i but ed AC or  DC emer gency power  
syst em.

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

UL 924,  NFPA 101.   Pr ovi de wat t age as i ndi cat ed i n t he l umi nai r e schedul e 
on pr oj ect  pl ans.   Pr ovi de LED Exi t  Si gns t hat  meet  t he f ol l owi ng cr i t er i a:

a.   [ Housi ng const r uct ed of  [ UV- st abl e,  t her mo- pl ast i c] [ c l ear  
pol ycar bonat e housi ng] [ pai nt ed,  di e- cast  al umi num] [ pai nt ed 
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st eel ] . ] [ Edge- l i t  t ype wi t h c l ear  acr yl i c,  edge- l i t  f ace and al umi num 
t r i m havi ng [ c l ear  al umi num] [ whi t e] [ chr ome] [ br ass] [ _____]  f i ni sh. ]

b.   UL l i s t ed f or  [ damp] [ wet ]  l ocat i on.

c.   Conf i gur ed f or  [ uni ver sal ] [ cei l i ng] [ wal l ] [ end]  mount i ng.

d.   150 mm 6 i nch hi gh,  19 mm 3/ 4 i nch st r oke [ r ed] [ gr een]  l et t er i ng on 
f ace of  s i gn wi t h chevr ons on ei t her  s i de of  l et t er i ng t o i ndi cat e 
di r ect i on.

e.   Si ngl e or  doubl e f ace as i ndi cat ed i n pr oj ect  pl ans and l umi nai r e 
schedul e.

2. 6. 1. 1   Exi t  Si gns wi t h Bat t er y Backup

Equi p wi t h aut omat i c power  f ai l ur e devi ce,  t est  swi t ch,  and pi l ot  l i ght ,  
and f ul l y aut omat i c hi gh/ l ow t r i ckl e char ger  i n a sel f - cont ai ned power  
pack.   Bat t er y must  be seal ed,  mai nt enance f r ee ni ckel - cadmi um t ype,  and 
must  oper at e unat t ended f or  a per i od of  not  l ess t han f i ve year s.   
Emer gency r un t i me must  be a mi ni mum of  1- 1/ 2 hour s.   LEDs must  have a 
mi ni mum r at ed l i f e of  10 year s. [   Pr ovi de sel f - di agnost i c c i r cui t r y 
i nt egr al  t o emer gency LED dr i ver . ]   I n l i eu of  bat t er y,  can use a 
nonr adi oact i ve phot ol umi nescent  pl at e.

2. 6. 1. 2   Remot e- Power ed Exi t  Si gns

Pr ovi de exi t  s i gn t hat  cont ai ns pr ovi s i on f or  [ 120- 277 VAC] [ 120 VAC] [ 277 
VAC] [ 6- 48 VDC]  i nput  f r om r emot e sour ce.

2. 6. 2   Emer gency Li ght i ng Uni t  ( ELU)

UL 924,  NFPA 101.   Pr ovi de emer gency l i ght i ng uni t s ( ELUs)  compl et el y 
assembl ed wi t h wi r i ng and mount i ng devi ces,  r eady f or  i nst al l at i on at  t he 
l ocat i ons i ndi cat ed.   Pr ovi de i n [ UV- st abl e,  t her mo- pl ast i c]  [ pai nt ed,  
di e- cast  al umi num]  [ pai nt ed st eel ]  housi ng wi t h [ UL damp l abel ]  [ UL wet  
l abel ]  as i ndi cat ed.   Emer gency l i ght i ng uni t s must  be r at ed f or  12 vol t s,  
except  uni t s havi ng no r emot e- mount ed l i ght  sour ces and havi ng no mor e 
t han t wo uni t - mount ed l i ght  sour ces may be r at ed si x vol t s.   Equi p uni t s 
wi t h br own- out  sensi t i ve c i r cui t  t o act i vat e bat t er y when i nput  vol t age 
f al l s t o 75 per cent  of  nor mal .   Equi p wi t h [ t wo]  [ _____]  LED l i ght  
sour ces,  aut omat i c power  f ai l ur e devi ce,  t est  swi t ch,  and pi l ot  l i ght ,  and 
f ul l y aut omat i c hi gh/ l ow t r i ckl e char ger  i n a sel f - cont ai ned power  pack.   
Bat t er y must  be seal ed,  mai nt enance f r ee [ l ead- cal c i um]  [ ni ckel - cadmi um]  
[ _____]  t ype,  and must  oper at e unat t ended f or  a per i od of  not  l ess t han 
f i ve year s.   Emer gency r un t i me must  be a mi ni mum of  90 mi nut es.   LEDs 
must  have a mi ni mum r at ed l i f e of  10 year s. [   Pr ovi de sel f - di agnost i c 
c i r cui t r y i nt egr al  t o emer gency LED dr i ver . ]

2. 6. 3   LED Emer gency Dr i ver s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de i nf or mat i on on mi ni mum t ot al  power  i n 
wat t s of  LED( s)  i n emer gency mode t o sat i sf y 
r equi r ement s of  NFPA 101,  Li f e Saf et y Code.

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

UL 924,  NFPA 101.   Pr ovi de LED emer gency dr i ver  wi t h aut omat i c power  
f ai l ur e det ect i on,  t est  swi t ch and LED i ndi cat or  ( or  combi nat i on 
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swi t ch/ i ndi cat or )  l ocat ed on l umi nai r e ext er i or ,  and f ul l y- aut omat i c 
sol i d- st at e char ger ,  bat t er y and i nver t er  i nt egr al  t o a sel f - cont ai ned 
housi ng. [   Pr ovi de sel f - di agnost i c f unct i on i nt egr al  t o emer gency 
dr i ver . ]   I nt egr al  ni ckel - cadmi um[ l ead- cal c i um] [ _____]  bat t er y i s r equi r ed 
t o suppl y a mi ni mum of  90 mi nut es of  emer gency power  at  [ 5] [ 7] [ 10] [ _____]  
wat t s,  [ 10- 50] [ _____]  VDC[ compat i bl e wi t h LED f or war d vol t age 
r equi r ement s] ,  const ant  out put .   Dr i ver  must  be RoHS compl i ant ,  r at ed f or  
i nst al l at i on i n pl enum- r at ed spaces and damp l ocat i ons,  and be war r ant ed 
f or  a mi ni mum of  f i ve year s.

2. 6. 4   Sel f - Di agnost i c Ci r cui t r y f or  LED Dr i ver s

UL 924,  NFPA 101.   Pr ovi de emer gency l i ght i ng uni t  wi t h f ul l y- aut omat i c,  
i nt egr al  sel f - t est i ng/ di agnost i c el ect r oni c c i r cui t r y.   Ci r cui t r y must  
pr ovi de f or  a one mi nut e di agnost i c t est  ever y 28 days,  and a 30 mi nut e 
di agnost i c t est  ever y s i x mont hs,  mi ni mum.   Any mal f unct i on of  t he uni t  
must  be i ndi cat ed by LED( s)  v i s i bl e f r om t he ext er i or  of  t he l umi nai r e.   A 
manual  t est  swi t ch must  al so be pr ovi ded t o per f or m a di agnost i c t est  at  
any gi ven t i me.

2. 6. 5   Mi ni  I nver t er s

UL 924,  NFPA 101.   Pr ovi de mi ni  i nver t er s t hat  ar e desi gned t o pr ovi de 
power  t o emer gency l umi nai r es.   Pr ovi de mi ni  i nver t er s t hat  ar e sui t abl e 
f or  [ dr y]  [ damp]  [ wet ]  i nst al l at i ons,  oper at e at  a vol t age of  [ 120- 277]  
[ 120]  [ 277]  vol t s at  50/ 60 her t z,  and ar e capabl e of  oper at i ng 0- 10V 
di mmi ng over r i de.   Pr ovi de mi ni  i nver t er s t hat  suppl y a mi ni mum of  90 
mi nut es of  emer gency power .

2. 6. 6   Cent r al  Emer gency Li ght i ng Syst em

UL 924,  NFPA 101,  NFPA 110 l evel  1,  NFPA 70.   Pr ovi de a cent r al  power  
syst em pr ovi di ng emer gency power  at  [ 277]  [ 120]  vol t s,  60 her t z,  f or  a 
mi ni mum per i od of  [ 90]  [ _____]  mi nut es.   Desi gn t he syst em t o handl e 
sur ges dur i ng l oss and r ecover y of  t he vol t age,  and t o del i ver  i t s f ul l  
r at ed out put  t o t he desi gnat ed l amp l oad.   Pr ovi de [ bat t er i es]  [ backup ac 
sour ce]  f or  power .

2. 6. 6. 1   Oper at i on

Pr ovi de syst em such t hat  when t he l i ght i ng syst em l oses nor mal  suppl y 
vol t age,  i t  aut omat i cal l y di sengages i t sel f  f r om t he nor mal  i nput  l i ne,  
and swi t ches t o a sel f - cont ai ned i nver t er  wi t h bui l t - i n pr ot ect i on when 
t he out put  i s shor t ed or  over l oaded.   Ensur e t hat ,  when nor mal  l i ne 
vol t age r esumes,  t he emer gency syst em aut omat i cal l y swi t ches back t o 
nor mal  oper at i on.   Si ze t he t r ansf er  swi t ch f or  t hi s f unct i on t o handl e 
[ 125]  [ _____]  per cent  of  f ul l  l oad.   Pr ovi de t he bat t er y syst em wi t h 
sel f - cont ai ned i nver t er s wi t h over l oad pr ot ect i on.

2. 6. 6. 2   Char ger

Pr ovi de a compl et el y aut omat i c bat t er y char ger  t hat  mai nt ai ns t he 
bat t er i es i n a f ul l y  char ged condi t i on and r echar ges t he bat t er i es t o f ul l  
capaci t y wi t hi n [ 24]  [ _____]  hour s af t er  f ul l  di schar ge i n accor dance wi t h 
UL 924.

2. 6. 6. 3   Bat t er i es

Pr ovi de seal ed [ l ead- aci d]  [ ni ckel - cadmi um]  bat t er i es,  mai nt enance- f r ee 
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f or  a per i od of  not  l ess t han [ 10]  [ _____]  year s under  nor mal  oper at i ng 
condi t i ons.

2. 6. 6. 4   Accessor i es

Pr ovi de vi sual  i ndi cat or s t o i ndi cat e nor mal  power ,  i nver t er  power ,  and 
bat t er y- char ger  oper at i on.   Pr ovi de a l ow- vol t age t est  swi t ch t o s i mul at e 
power  f ai l ur e by i nt er r upt i ng t he i nput  l i ne,  vol t age met er ,  el ect r ol yt e 
l evel  det ect or  t o aut omat i cal l y di sabl e t he char gi ng ci r cui t  i n t he event  
of  a f aul t ,  and l ow- vol t age cut of f  t o pr event  ext r eme bat t er y power  
di ssi pat i on.

2. 6. 6. 5   Encl osur e

Pr ovi de a f r ee- st andi ng cabi net  wi t h f l oor  st and and const r uct ed of  [ 2. 7]  
[ _____]  mi l l i met er  [ 12]  [ _____] - gage sheet  st eel  wi t h baked- on enamel  
f i ni sh and a l ocki ng l at ch.

2. 7   LUMI NAI RE MOUNTI NG ACCESSORI ES

2. 7. 1   Suspended Lumi nai r es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e pendent  sway br aci ng det ai l s wi t h 
t he ar chi t ect  wher e r equi r ed f or  sei smi c 
mi t i gat i on.   The ar chi t ect  may pr ef er  t o pr ovi de 
pendent  sway br aci ng det ai l s i n l ocat i ons wher e 
appear ance i s i mpor t ant .   Speci f y shock absor bi ng 
hanger s f or  l umi nai r es i n cer t ai n hazar dous 
l ocat i ons i f  i ndi cat ed.

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

a.   Pr ovi de hanger s capabl e of  suppor t i ng t wi ce t he combi ned wei ght  of  
l umi nai r es suppor t ed by hanger s.

b.   Hanger s must  al l ow l umi nai r es t o swi ng wi t hi n an angl e of  45 degr ees.   
Br ace pendent s 1. 2 met er s 4 f eet  or  l onger  t o l i mi t  swi ngi ng. [   
Pr ovi de wi t h swi vel  hanger s t o ensur e a pl umb i nst al l at i on f or  r i gi d 
st em pendent s.   Pr ovi de cadmi um- pl at ed st eel  wi t h a swi vel - bal l  t apped 
f or  t he condui t  s i ze i ndi cat ed. ]

c.  Si ngl e- uni t  suspended l umi nai r es must  have [ cabl e] [ t wi n- st em]  hanger s.   
Mul t i pl e- uni t  or  cont i nuous r ow l umi nai r es wi t h a separ at e power  
suppl y cor d must  have a t ubi ng or  st em f or  wi r i ng at  one poi nt  and a 
t ubi ng or  r od suspensi on pr ovi ded f or  each uni t  l engt h of  chassi s,  
i ncl udi ng one at  each end.

d.   Pr ovi de al l  l i near  pendent  and sur f ace mount ed l umi nai r es wi t h t wo 
suppor t s per  f our - f oot  sect i on or  t hr ee per  ei ght - f oot  sect i on unl ess 
ot her wi se r ecommended by manuf act ur er .

[ e.   Pr ovi de r ods i n mi ni mum 4. 57 mm 0. 18 i nch di amet er .

] 2. 7. 2   Recess and Sur f ace Mount ed Lumi nai r es

Pr ovi de access t o l i ght  sour ce and LED dr i ver  f r om bot t om of  l umi nai r e.   
Pr ovi de t r i m [ and l enses ] f or  t he exposed sur f ace of  f l ush- mount ed 
l umi nai r es as i ndi cat ed on pr oj ect  dr awi ngs and speci f i cat i ons.   
Lumi nai r es r ecessed i n cei l i ngs whi ch have a f i r e r esi st i ve r at i ng of  one 
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hour  or  mor e must  be encl osed i n a box whi ch has a f i r e r esi st i ve r at i ng 
equal  t o t hat  of  t he cei l i ng.   For  sur f ace mount ed l umi nai r es wi t h 
br acket s,  pr ovi de f l anged met al  st em at t ached t o out l et  box,  wi t h t hr eaded 
end sui t abl e f or  suppor t i ng t he l umi nai r e r i gi dl y i n desi gn posi t i on.   
Fl anged par t  of  l umi nai r e st ud must  be of  br oad base t ype,  secur ed t o 
out l et  box at  not  f ewer  t han t hr ee poi nt s.

2. 7. 3   Lumi nai r e Suppor t  Har dwar e

2. 7. 3. 1   Wi r e

ASTM A641/ A641M.   Gal vani zed,  sof t  t emper ed st eel ,  mi ni mum 2. 7 mm 0. 11 
i nches i n di amet er ,  or  gal vani zed,  br ai ded st eel ,  mi ni mum 2 mm 0. 08 i nches 
i n di amet er .

2. 7. 3. 2   Wi r e f or  Humi d Spaces

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  st ai nl ess st eel  or  ni ckel  copper  al l oy 
wi r e f or  f aci l i t i es wher e hi gh humi di t y can be 
expect ed such as l ar ge ki t chens and di shwashi ng 
ar eas.   Use ni ckel  copper  al l oy when hanger s ar e 
used i n i ndoor  pool  envi r onment s.   When spaci ng of  
hangar  wi r es exceeds 1. 2 met er s 4 f eet  or  when heavy 
l umi nai r es ar e suppor t ed,  speci f y ei ght  or  10 gauge 
wi r e.

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

ASTM A580/ A580M.   Composi t i on 302 or  304,  anneal ed st ai nl ess st eel ,  mi ni mum
 2. 7 mm 0. 11 i nches i n di amet er .

ASTM B164.   UNS NO4400,  anneal ed ni ckel - copper  al l oy,  mi ni mum 2. 7 mm 0. 11 
i nches i n di amet er .

2. 7. 3. 3   Thr eaded Rods

Thr eaded st eel  r ods,  4. 76 mm 3/ 16 i nch di amet er ,  z i nc or  cadmi um coat ed.

2. 7. 3. 4   St r aps

Gal vani zed st eel ,  25 by 4. 76 mm one by 3/ 16 i nch,  conf or mi ng t o 
ASTM A653/ A653M,  wi t h a l i ght  commer ci al  z i nc coat i ng or  ASTM A1008/ A1008M 
wi t h an el ect r odeposi t ed z i nc coat i ng conf or mi ng t o ASTM B633,  Type RS.

2. 7. 4   Power  Hook Lumi nai r e Hanger s

UL 1598.   Pr ovi de an assembl y consi st i ng of  t hr ough- wi r ed power  hook 
housi ng,  i nt er l ocki ng pl ug and r ecept acl e,  power  cor d,  and l umi nai r e 
suppor t  l oop.   Power  hook housi ng must  be cast  al umi num havi ng t wo 19 mm 
3/ 4 i nch t hr eaded hubs.   Suppor t  hook must  have saf et y scr ew.   Lumi nai r e 
suppor t  l oop must  be cast  al umi num wi t h pr ovi s i ons f or  accept i ng 19 mm 3/ 4 
i nch t hr eaded st ems.   Power  cor d must  i ncl ude 410 mm 16 i nches of  3 
conduct or  No.  16 Type SO cor d.   Assembl y must  be r at ed 120 vol t s or  277 
vol t s,  15 amper es.
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2. 8   EQUI PMENT I DENTI FI CATI ON

2. 8. 1   Manuf act ur er ' s Namepl at e

Each i t em of  equi pment  must  have 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 a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.

2. 8. 2   Label s

UL 1598.   Al l  l umi nai r es must  be cl ear l y mar ked f or  oper at i on of  speci f i c  
l i ght  sour ces and LED dr i ver s.   The l abel s must  be 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.   Not e t he f ol l owi ng l i ght  sour ce 
char act er i st i cs i n t he f or mat  " Use Onl y _____" :

a.   Cor r el at ed Col or  Temper at ur e ( CCT)  and Col or  Render i ng I ndex ( CRI )  f or  
al l  l umi nai r es.

b.   Dr i ver  and di mmi ng pr ot ocol .

Al l  mar ki ngs r el at ed t o l i ght  sour ce t ype must  be cl ear  and l ocat ed t o be 
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 l i ght  sour ces ar e i n pl ace.   LED dr i ver s must  have cl ear  
mar ki ngs i ndi cat i ng di mmi ng t ype and i ndi cat e pr oper  t er mi nal s f or  t he 
var i ous out put s.

2. 9   FACTORY APPLI ED FI NI SH

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph cover s onl y t he basi c pai nt i ng 
r equi r ement s f or  most  el ect r i cal  equi pment .   I ncl ude 
any speci al  f i ni shes f or  hi gh or  l ow t emper at ur es 
and cor r osi ve at mospher es.

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

NEMA 250.   Pr ovi de al l  l umi nai r es and l i ght i ng equi pment  wi t h 
f act or y- appl i ed pai nt i ng syst em t hat  as a mi ni mum,  meet s r equi r ement s of  
cor r osi on- r esi st ance t est i ng.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I EEE C2,  NFPA 70.

3. 1. 1   Li ght  Sour ces

When l i ght  sour ces ar e not  pr ovi ded as an i nt egr al  par t  of  t he l umi nai r e,  
del i ver  l i ght  sour ces of  t he t ype,  wat t age,  l umen out put ,  col or  
t emper at ur e ( CCT) ,  col or  r ender i ng i ndex ( CRI ) ,  and vol t age r at i ng 
i ndi cat ed t o t he pr oj ect  s i t e and i nst al l  j ust  pr i or  t o pr oj ect  
compl et i on,  i f  not  al r eady i nst al l ed i n t he l umi nai r es f r om t he f act or y.

3. 1. 2   Lumi nai r es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The el ect r i cal  desi gner  must  coor di nat e t hese 
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r equi r ement s wi t h ar chi t ect ur al  pl ans and 
speci f i cat i ons.   Ensur e r equi r ement s f or  
ant i t er r or i sm/ f or ce pr ot ect i on f or  l umi nai r es i n 
suspended cei l i ngs ar e i ncl uded i n and coor di nat ed 
wi t h Sect i on 09 51 00 ACOUSTI CAL CEI LI NGS by 
r ef er enci ng ASTM E580 sei smi c r equi r ement s i n t hat  
sect i on.

Lumi nai r es f or  f aci l i t i es l ocat ed i n ear t hquake 
zones must  have addi t i onal  suppor t s and r est r ai ni ng 
devi ces as descr i bed i n UFC 1- 200- 01,  " DoD Bui l di ng 
Code ( Gener al  Bui l di ng Requi r ement s) "  and UFC 
3- 310- 04,  " Sei smi c Desi gn f or  Bui l di ngs" .

Coor di nat e pendent  sway br aci ng det ai l s wi t h t he 
ar chi t ect .   The ar chi t ect  may pr ef er  t o pr ovi de 
pendent  sway br aci ng det ai l s i n l ocat i ons wher e 
appear ance i s i mpor t ant .

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

Set  l umi nai r es pl umb,  squar e,  and l evel  wi t h cei l i ng and wal l s,  i n 
al i gnment  wi t h adj acent  l umi nai r es and secur e i n accor dance wi t h 
manuf act ur er s '  di r ect i ons and appr oved dr awi ngs.   Pr ovi de accessor i es as 
r equi r ed f or  cei l i ng const r uct i on t ype i ndi cat ed on Fi ni sh Schedul e.   
Lumi nai r e cat al og number s do not  necessar i l y  denot e speci f i c  mount i ng 
accessor i es f or  t ype of  cei l i ng i n whi ch a l umi nai r e may be i nst al l ed.   
Pr ovi de wi r es,  st r aps,  or  r ods f or  l umi nai r e suppor t  i n t hi s sect i on.   
I nst al l  l umi nai r es wi t h vent  hol es f r ee of  ai r  bl ocki ng obst acl es.

3. 1. 2. 1   Suspended Lumi nai r es

Measur e mount i ng hei ght s f r om t he bot t om of  t he l umi nai r e f or  
cei l i ng- mount ed l umi nai r es and t o cent er  of  l umi nai r e f or  wal l - mount ed 
l umi nai r es.   Obt ai n ar chi t ect  appr oval  of  t he exact  mount i ng hei ght  on t he 
j ob bef or e commenci ng i nst al l at i on and,  wher e appl i cabl e,  af t er  
coor di nat i ng wi t h t he t ype,  st y l e,  and pat t er n of  t he cei l i ng bei ng 
i nst al l ed.   Suppor t  suspended l umi nai r es f r om st r uct ur al  f r amewor k of  
cei l i ng or  f r om i nser t s cast  i nt o s l ab.

a.   Pr ovi de suspended l umi nai r es wi t h 45 degr ee swi vel  hanger s so t hat  
t hey hang pl umb and l evel .

b.   Locat e so t hat  t her e ar e no obst r uct i ons wi t hi n t he 45 degr ee r ange i n 
al l  di r ect i ons.

c.   The st em,  canopy and l umi nai r e must  be capabl e of  45 degr ee swi ng.

d.   Ri gi d pendent  st em,  ai r cr af t  cabl e,  r ods,  or  chai ns 1. 2 met er s 4 f eet  
or  l onger  excl udi ng l umi nai r e must  be br aced t o pr event  swayi ng usi ng 
t hr ee cabl es at  120 degr ee separ at i on.

e.   Suspended l umi nai r es i n cont i nuous r ows must  have i nt er nal  wi r eway 
syst ems f or  end t o end wi r i ng and must  be pr oper l y al i gned t o pr ovi de 
a st r ai ght  and cont i nuous r ow wi t hout  bends,  gaps,  l i ght  l eaks or  
f i l l er  pi eces.

f .   Ut i l i ze al i gni ng spl i nes on ext r uded al umi num l umi nai r es t o assur e 
mi ni mal  hai r l i ne j oi nt s.
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g.   Suppor t  st eel  l umi nai r es t o pr event  " oi l - canni ng"  ef f ect s.

h.   Mat ch suppor t i ng pendent s wi t h suppor t ed l umi nai r e.   Ai r cr af t  cabl e 
must  be st ai nl ess st eel .

i .   Mat ch f i ni sh of  canopi es t o mat ch t he cei l i ng,  and pr ovi de l ow pr of i l e 
canopi es unl ess ot her wi se shown.

j .   Maxi mum di st ance bet ween suspensi on poi nt s must  be 3. 1 met er s 10 f eet  
or  as r ecommended by t he manuf act ur er ,  whi chever  i s l ess.

3. 1. 2. 2   Recessed and Semi - Recessed Lumi nai r es

a.   Suppor t  r ecessed and semi - r ecessed l umi nai r es i ndependent l y f r om t he 
bui l di ng st r uct ur e by a mi ni mum of  t wo wi r es,  st r aps or  r ods per  
l umi nai r e and l ocat ed near  opposi t e cor ner s of  t he l umi nai r e.   Secur e 
hor i zont al  movement  wi t h c l i ps pr ovi ded by manuf act ur er .   Cei l i ng gr i d 
c l i ps ar e not  al l owed as an al t er nat i ve t o i ndependent l y suppor t ed 
l umi nai r es.

b.   Suppor t  r ound l umi nai r es or  l umi nai r es smal l er  i n s i ze t han t he 
cei l i ng gr i d i ndependent l y f r om t he bui l di ng st r uct ur e by a mi ni mum of  
f our  wi r es,  st r aps or  r ods per  l umi nai r e,  spaced appr oxi mat el y 
equi di st ant  ar ound.

c.   Do not  suppor t  l umi nai r es by acoust i cal  t i l e cei l i ng panel s.

d.   Wher e l umi nai r es of  s i zes l ess t han t he cei l i ng gr i d ar e i ndi cat ed t o 
be cent er ed i n t he acoust i cal  panel ,  suppor t  each i ndependent l y and 
pr ovi de at  l east  t wo 19 mm 3/ 4 i nch met al  channel s spanni ng,  and 
secur ed t o,  t he cei l i ng t ees f or  cent er i ng and al i gni ng t he l umi nai r e.

e.   Lumi nai r es i nst al l ed i n suspended cei l i ngs must  al so compl y wi t h t he 
r equi r ement s of  Sect i on 09 51 00 ACOUSTI CAL CEI LI NGS.

f .   Adj ust  aper t ur e r i ngs on al l  appl i cabl e cei l i ng r ecessed l umi nai r es t o 
accommodat e var i ous cei l i ng mat er i al  t hi ckness.   Coor di nat e cut - out  
s i ze i n cei l i ng t o ensur e aper t ur e cover s cut - out  ent i r el y.   I nst al l  
aper t ur e r i ngs such t hat  t he bot t om of  t he r i ng i s f l ush wi t h f i ni shed 
cei l i ng or  not  mor e t han 1. 6 mm 1/ 16 i nch above.   Do not  i nst al l  
l umi nai r es such t hat  t he aper t ur e r i ng ext ends bel ow t he f i ni shed 
cei l i ng sur f ace.

[ g.   For  l umi nai r e r ecessed i n pl ast er  cei l i ngs,  pr ovi de pl ast er  f r ames f or  
set t i ng.   I nst al l  set t i ng such t hat  t he bot t om of  t he f r ame i s f l ush 
wi t h f i ni shed cei l i ng.   Suppor t  l umi nai r es wi t h pl ast er  f r ames 
ut i l i z i ng yokes or  l evel i ng l ugs.   Do not  mount  l umi nai r es or  suppor t  
el ement s t o duct s or  pi pes.   Yokes must  suppor t  a l umi nai r e by no 
f ewer  t han t wo bol t s each.

] 3. 1. 2. 3   Fi el d Appl i ed Pai nt i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Use and coor di nat e pai nt  and coat i ng 
r equi r ement s wi t h Sect i on 09 90 00 PAI NTS AND 
COATI NGS when pr ovi ded i n t he j ob.   I f  Sect i on 
09 90 00 PAI NTS AND COATI NGS i s not  pr ovi ded or  when 
r equi r ement s ar e beyond what  i s speci f i ed i n Sect i on 
09 90 00 PAI NTS AND COATI NGS,  speci f y t he 
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r equi r ement s i n t hi s par agr aph.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de f i el d appl i ed pai nt i ng f or  l umi nai r e t ype [ _____] .   Pai nt  l i ght i ng 
equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  sur f aces or  t o meet  t he 
i ndi cat ed or  speci f i ed saf et y cr i t er i a.   Pr ovi de pai nt i ng as speci f i ed i n 
Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 1. 3   LED Dr i ver s

Pr ovi de LED dr i ver s  i nt egr al  t o l umi nai r e as const r uct ed by t he 
manuf act ur er .

[ 3. 1. 3. 1   Remot e LED Dr i ver s

Locat e Remot e LED Dr i ver s wi t hi n t he maxi mum di st ance al l owed t o mi ni mi ze 
vol t age dr op.   Do not  l ocat e r emot e LED dr i ver s f ur t her  f r om t he l i ght  
sour ce t han speci f i ed by t he manuf act ur er .   Locat e r emot e LED dr i ver s i n 
dr y,  wel l - vent i l at ed,  and accessi bl e l ocat i on,  above accessi bl e cei l i ngs 
or  behi nd a r emovabl e wal l  or  cei l i ng panel .   Mount  housi ng or  j unct i on 
box so t hat  i t  i s  r i gi dl y and secur el y f ast ened i n pl ace.   I nst al l  LED 
dr i ver s such t hat  component s ar e not  i n cont act  wi t h combust i bl e mat er i al s 
unl ess l i s t ed f or  such condi t i on.   Remot e LED dr i ver s must  be gr ounded i n 
accor dance wi t h NFPA 70.

Pr ovi de separ at e compar t ment s f or  Cl ass 2 wi r i ng connect i ons and f or  Cl ass 
1 wi r i ng connect i ons.   Separ at i on must  be bar r i er - t ype wi t hi n t he same box 
or  separ at e boxes wi t h c l ose connect or  condui t  f i t t i ngs.   Fi el d 
connect i ons must  be i nsi de housi ng or  j unct i on box or  secur ed by a qui ck 
di sconnect  wi r e connect or .

] 3. 1. 4   Exi t  Si gns

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he second par agr aph i f  a cent r al  
emer gency syst em i s speci f i ed.   Requi r ement s f or  
cent r al  emer gency syst ems ar e i ncl uded i n Sect i on 
26 52 00. 00 40 EMERGENCY LI GHTI NG.

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

NFPA 101.   Wi r e exi t  s i gns and emer gency l i ght i ng uni t s ahead of  t he l ocal  
swi t ch,  t o t he nor mal  l i ght i ng c i r cui t  l ocat ed i n t he same r oom or  ar ea.

[ Connect  exi t  s i gns on separ at e c i r cui t s and ser ve f r om [ an emer gency 
panel ] [ a separ at e c i r cui t  br eaker ] [ a f used di sconnect  swi t ch] .   Pr ovi de 
onl y one sour ce of  cont r ol ,  whi ch woul d be [ t he c i r cui t  br eaker  i n t he 
emer gency panel ] [ t he separ at e c i r cui t  br eaker ] [ t he f used di sconnect  
swi t ch] .   Pai nt  sour ce of  cont r ol  r ed and pr ovi de l ockout  capabi l i t y .

] 3. 1. 5   Li ght i ng Cont r ol s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude a ver si on of  Sect i on 25 05 11 
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS 
edi t ed speci f i cal l y f or  t he l i ght i ng cont r ol  syst em 
wher e a l i ght i ng cont r ol  syst em i s speci f i ed.

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

Ref er  t o Sect i on 25 05 11. [ _____]  CYBERSECURI TY FOR FACI LI TY- RELATED 
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CONTROL SYSTEMS f or  addi t i onal  l i ght i ng cont r ol  i nst al l at i on r equi r ement s.

3. 1. 5. 1   Scene Wal l st at i ons

Submi t  l abel i ng t empl at es f or  al l  scene wal l st at i ons,  ganged f acepl at es 
and ot her  manual  cont r ol  cover  pl at es.   Label  each scene cont r ol  but t on 
wi t h appr oved scene descr i pt i on.

3. 1. 5. 2   Occupancy/ Vacancy Sensor s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude sensor  t est i ng r equi r ement  her e when 
pr oj ect  does not  i ncl ude a separ at e commi ssi oni ng 
speci f i cat i on.   When i t  does,  pr ovi de sensor  t est i ng 
r equi r ement s i n t he commi ssi oni ng speci f i cat i on.   
Coor di nat e commi ssi oni ng r equi r ement s wi t h Sect i on 
01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.

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

a.   Pr ovi de quant i t y of  sensor  uni t s i ndi cat ed as a mi ni mum.   Pr ovi de 
addi t i onal  uni t s t o gi ve f ul l  cover age over  cont r ol l ed ar ea.   Ful l  
cover age must  pr ovi de hand and ar m mot i on det ect i on f or  of f i ce and 
admi ni st r at i on t ype ar eas and wal ki ng mot i on f or  i ndust r i al  ar eas,  
war ehouses,  st or age r ooms and hal l ways.

b.   Locat e cei l i ng- mount ed sensor s no cl oser  t han 2 met er s 6 f eet  f r om t he 
near est  HVAC suppl y or  r et ur n di f f user .

c.   Locat e t he sensor ( s)  as i ndi cat ed and i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.

3. 1. 5. 3   Phot osensor s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude sensor  t est i ng r equi r ement  her e when 
pr oj ect  does not  i ncl ude a separ at e commi ssi oni ng 
speci f i cat i on.   When i t  does,  pr ovi de sensor  t est i ng 
r equi r ement s i n t he commi ssi oni ng speci f i cat i on.   
Coor di nat e commi ssi oni ng r equi r ement s wi t h Sect i on 
01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.

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

Locat e and ai m sensor  as i ndi cat ed and i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.   Adj ust  sensor  set - poi nt  i n accor dance 
wi t h t he manuf act ur er ' s r ecommendat i ons and f or  t he i ndi cat ed l i ght  l evel  
of  t he ar ea of  cover age,  measur ed at  t he wor k pl ane.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Test s

3. 2. 1. 1   Li ght i ng Cont r ol  Ver i f i cat i on Test s

Ver i f y l i ght i ng cont r ol  syst em and devi ces oper at e accor di ng t o appr oved 
sequence of  oper at i ons.   Ver i f i cat i on t est s ar e t o be compl et ed af t er  
commi ssi oni ng.

a.   Ver i f y occupancy/ vacancy sensor s oper at e as descr i bed i n sequence of  
oper at i ons.   Pr ovi de t est i ng of  sensor  cover age,  sensi t i v i t y,  and 
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t i me- out  set t i ngs i n al l  spaces wher e sensor s ar e pl aced.   Thi s i s t o 
be compl et ed onl y af t er  al l  f ur ni shi ngs have been i nst al l ed.   Submi t  
occupancy/ vacancy sensor  ver i f i cat i on t est .

b.   Ver i f y phot osensor s oper at e as descr i bed i n sequence of  oper at i ons.   
Pr ovi de t est i ng of  sensor  cover age,  ai mi ng,  and cal i br at i on i n al l  
spaces wher e sensor s ar e pl aced.   Thi s i s t o be compl et ed onl y af t er  
al l  f ur ni shi ngs have been i nst al l ed.   Submi t  phot osensor  ver i f i cat i on 
t est .

c.   Ver i f y wal l  box di mmer s and scene wal l st at i ons oper at e as descr i bed i n 
sequence of  oper at i ons.

3. 2. 1. 2   Emer gency Li ght i ng Test

I nt er r upt  power  suppl y t o demonst r at e pr oper  oper at i on of  emer gency 
l i ght i ng.   I f  adj ust ment s ar e made t o t he l i ght i ng syst em,  r e- t est  syst em 
t o show compl i ance wi t h st andar ds.

3. 3   CLOSEOUT ACTI VI TI ES

3. 3. 1   Commi ssi oni ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e commi ssi oni ng r equi r ement s wi t h 
Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.

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

NFPA 101.   Commi ssi on al l  component s of  t he l i ght i ng syst em and l i ght i ng 
cont r ol  syst em i n accor dance wi t h Sect i on 01 91 00. 15 BUI LDI NG 
COMMI SSI ONI NG.   Fact or y Tr ai ned Fi el d Ser vi ce Techni c i an i s r esponsi bl e 
f or  cal i br at i on and pr ogr ammi ng sequences f or  i nput  devi ces and syst ems i n 
accor dance wi t h t he r equi r ement s descr i bed i n t he sequence of  oper at i on.

3. 3. 2   Tr ai ni ng

3. 3. 2. 1   Mai nt enance St af f  Tr ai ni ng

Submi t  a Mai nt enance St af f  Tr ai ni ng Pl an at  l east  30 cal endar  days pr i or  
t o t r ai ni ng sessi on t hat  descr i bes t r ai ni ng pr ocedur es f or  Owner ' s 
per sonnel  i n t he oper at i on and mai nt enance of  l i ght i ng and l i ght i ng 
cont r ol  syst em.   Pr ovi de on- si t e t r ai ni ng whi ch demonst r at es f ul l  syst em 
f unct i onal i t y,  assi gni ng schedul es,  cal i br at i on adj ust ment s f or  l i ght  
l evel s and sensor  sensi t i v i t y,  i nt egr at i on pr ocedur es f or  connect i ng t o 
t hi r d- par t y devi ces,  and manual  over r i de i ncl udi ng i nf or mat i on on 
appr opr i at e use.   Pr ovi de pr ot ocol s f or  t r oubl eshoot i ng,  mai nt enance,  
r epai r ,  and r epl acement ,  and l i t er at ur e on avai l abl e syst em updat es and 
pr ocess f or  i mpl ement i ng updat es.

3. 3. 2. 2   End- User  Tr ai ni ng

Submi t  an End- User  Tr ai ni ng Pl an at  l east  30 cal endar  days pr i or  t o 
t r ai ni ng sessi on t hat  descr i bes t r ai ni ng pr ocedur es f or  end- user s on t he 
l i ght i ng cont r ol  syst em.   Pr ovi de user s wi t h a l i s t  of  cont r ol  devi ces 
l ocat ed wi t hi n user - occupi ed spaces,  such as phot osensor s and occupancy 
and vacancy sensor s,  i ncl udi ng i nf or mat i on on t he pr oper  oper at i on and 
schedul e f or  each devi ce.   Pr ovi de demonst r at i on f or  each t ype of  
i nt er f ace.   Pr ovi de user s wi t h t he bui l di ng schedul e as cur r ent l y 
commi ssi oned,  i ncl udi ng condi t i onal  pr ogr ammi ng based on ast r onomi c t i me 
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cl ock f unct i onal i t y.   Pr ovi de user s wi t h t he cor r ect  cont act  i nf or mat i on 
f or  mai nt enance per sonnel  who wi l l  be avai l abl e t o addr ess any l i ght i ng 
cont r ol  i ssues.

Pr ovi de l ami nat ed i nst r uct i ons t o t he user  at  each scene wal l st at i on.   
Pr ovi de onl y i nst r uct i ons r el evant  t o t he f unct i onal i t y of  t he speci f i c  
scene wal l st at i on.   Pr ovi de a descr i pt i on of  each l abel ed scene cont r ol  
but t on.   I f  t he r oom ut i l i zes occupancy/ vacancy sensor s or  phot osensor s,  
i ncl ude a descr i pt i on of  t hi s f unct i onal i t y on t he i nst r uct i on sheet .

        - -  End of  Sect i on - -
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