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NATI ONAL AERONAUTI CS
AND SPACE ADMI NI STRATI ON

NASA/ KSC- 28 31 00. 00 98 ( August  2023)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   NASA Super sedi ng
NASA/ KSC- 28 31 00. 01 98 ( Sept ember  2009)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Jul y 2023
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 28 31 00. 00 98

FI RE DETECTI ON AND ALARM
08/ 23

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s speci f i cat i on cover s t he r equi r ement s 
f or  f i r e- al ar m and det ect i on equi pment .

I ndi cat e on dr awi ngs:

a.   Locat i on and mount i ng hei ght  of  manual  al ar m 
st at i ons,  cont r ol  uni t ,  r emot e annunci at or ,  
t r ansmi t t er ,  det ect or s,  not i f i cat i on appl i ances,  and 
ot her  i nt er f aci ng cont r ol l er s.

b. Aut omat i c f i r e det ect or s cover age ( heat  det ect or ,  
f l ame det ect or s,  et c. ) .

c.   Fi r e al ar m Not i f i cat i on Appl i ances cover age,  
candel a,  and wat t age r at i ngs.

d.   Boundar i es and cl assi f i cat i ons of  hazar dous 
l ocat i ons.

e.  Fi r e al ar m i nput / out put  mat r i x.  Show sequence of  
oper at i ons of  i nput  devi ces on one axi s and out put  
f unct i ons on t he ot her .

f .   Show si ngl e r i ser  di agr am of  t he f i r e- al ar m 
syst em i ncl udi ng i nt er l ocki ng ci r cui t s t o 
ai r - handl i ng- uni t  and vent i l at i ng- f ans and ot her  
auxi l i ar y equi pment .  Each devi ce on t he r i ser  shoul d 
be i dent i f i ed by t ype.  I ndi cat e connect i on of  
equi pment .

g.   I nt er f aces wi t h f i r e- pr ot ect i on syst ems

Ut i l i ze KSC STD- F- 0004 as a desi gn st andar d f or  t he 
f i r e det ect i on and al ar m syst em,  i ncl udi ng any 
addi t i onal  di r ect i on and gui dance pr ovi ded by t he 
KSC AHJ,  as appl i cabl e.

Poi nt - t o- poi nt  wi r i ng i s def i ned as wi r i ng f r om 
f i el d devi ce wi t h i nt egr al  t er mi nal  st r i p t o next  
devi ce wi t h i nt egr al  t er mi nal  st r i p,  wi r i ng bet ween 
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modul es i nt er nal  t o f i r e al ar m cont r ol  panel s 
( FACP) ,  c i r cui t  t er mi nat i ons on t er mi nal  st r i ps i n 
f i r e al ar m cont r ol  panel s and t er mi nal  boxes ar e 
equi pment  speci f i c  and wi l l  be pr ovi ded by t he f i r e
al ar m cont r act or  as a Shop Dr awi ng submi t t al .

Add t o Sect i on 01 11 00 SUMMARY OF WORK a 
descr i pt i on of  t he scope of  t he f i r e al ar m wor k 
par t i cul ar  t o t hi s pr oj ect .

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

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

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

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

PART 1   GENERAL

1. 1   REFERENCES

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

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

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

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.
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AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME A17. 1/ CSA B44 ( 2019)  Saf et y Code f or  El evat or s and 
Escal at or s

COMPRESSED GAS ASSOCI ATI ON ( CGA)

KSC- STD- F- 0004 ( 2016,  Rev G)  St andar d f or  Fi r e Pr ot ect i on 
Desi gn

FM GLOBAL ( FM)

FM 3260 ( 2021)  Radi ant  Ener gy- Sensi ng Fi r e 
Det ect or s For  Aut omat i c Fi r e Al ar m 
Si gnal i ng

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
ht t p: / / www. appr oval gui de. com/

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

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 AERONAUTI CS AND SPACE ADMI NI STRATI ON ( NASA)

NASA- STD 8719. 11 ( 2020;  Rev B)  Saf et y St andar d f or  Fi r e 
Pr ot ect i on

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

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

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

NFPA 72 ( 2022;  ERTA 22- 1)  Nat i onal  Fi r e Al ar m and 
Si gnal i ng Code

NFPA 75 ( 2020)  St andar d f or  t he Pr ot ect i on of  
I nf or mat i on Technol ogy Equi pment

NFPA 90A ( 2024)  St andar d f or  t he I nst al l at i on of  
Ai r  Condi t i oni ng and Vent i l at i ng Syst ems

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

NFPA 780 ( 2023)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

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

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

SECTI ON 28 31 00. 00 98  Page 3



KSC

UNDERWRI TERS LABORATORI ES ( UL)

UL 13 ( 2015)  Power - Li mi t ed Ci r cui t  Cabl es

UL 38 ( 2008;  Repr i nt  Nov 2013)  Manual  Si gnal i ng 
Boxes f or  Fi r e Al ar m Syst ems

UL 268 ( 2023)  UL St andar d f or  Saf et y Smoke 
Det ect or s f or  Fi r e Al ar m Syst ems

UL 268A ( 2008;  Repr i nt  Oct  2014)  Smoke Det ect or s 
f or  Duct  Appl i cat i on

UL 346 ( 2005;  Repr i nt  Sep 2019)  UL St andar d f or  
Wat er f l ow I ndi cat or s f or  Fi r e Pr ot ect i ve 
Si gnal i ng Syst ems

UL 444 ( 2017;  Repr i nt  Jun 2021)  UL St andar d f or  
Saf et y Communi cat i ons Cabl es

UL 464 ( 2023)  UL St andar d f or  Saf et y Audi bl e 
Si gnal i ng Devi ces f or  Fi r e Al ar m and 
Si gnal i ng Syst ems,  I ncl udi ng Accessor i es

UL 497B ( 2004;  Repr i nt  Feb 2022)  UL St andar d f or  
Saf et y Pr ot ect or s f or  Dat a Communi cat i ons 
and Fi r e Al ar m Ci r cui t s

UL 521 ( 1999;  Repr i nt  Feb 2023)  UL St andar d f or  
Saf et y Heat  Det ect or s f or  Fi r e Pr ot ect i ve 
Si gnal i ng Syst ems

UL 864 ( 2014;  Repr i nt  May 2020)  UL St andar d f or  
Saf et y Cont r ol  Uni t s and Accessor i es f or  
Fi r e Al ar m Syst ems

UL 1424 ( 2015)  Cabl es f or  Power - Li mi t ed Fi r e- Al ar m 
Ci r cui t s

UL 1449 ( 2021;  Repr i nt  Dec 2022)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

UL 1480 ( 2023)  UL St andar d f or  Saf et y Speaker s f or  
Fi r e Al ar m and Si gnal i ng Syst ems,  
I ncl udi ng Accessor i es

UL 1711 ( 2006)  UL St andar d f or  Ampl i f i er s f or  Fi r e 
Pr ot ect i ve Si gnal i ng Syst ems,  4t h Edi t i on

UL 1638 ( 2023)  UL St andar d f or  Saf et y Vi s i bl e 
Si gnal i ng Devi ces f or  Fi r e Al ar m and 
Si gnal i ng Syst ems,  I ncl udi ng Accessor i es

UL 2196 ( 2008)  UL St andar d f or  Test s f or  Fi r e 
Resi st i ve Cabl es,  1st  Edi t i on

UL 1971 ( 2002;  Repr i nt  Oct  2008)  Si gnal i ng Devi ces 
f or  t he Hear i ng I mpai r ed
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UL Fi r e Pr ot  Di r ( 2012)  Fi r e Pr ot ect i on Equi pment  Di r ect or y

UL Fi r e Resi st ance ( 2014)  Fi r e Resi st ance Di r ect or y

1. 2   SUBMI TTALS

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

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

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

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

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

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

SD- 02 Shop Dr awi ngs,  SD- 03 Pr oduct  Dat a and Desi gn Dat a ( SD- 05) ar e t o be 
combi ned and submi t t ed as one compl et e package.  A Qual i f i ed Engi neer  
pr ovi ded by t he Fi r e Al ar m Cont r act or  and i ndependent  of  t he desi gn 
Ar chi t ect  & Engi neer ,  r evi ews t he SD- 02/ SD- 03/ SD- 05 submi t t al  package f or  
compl et eness and compl i ance wi t h t he Cont r act  pr ovi s i ons pr i or  t o 
submi ssi on t o t he Gover nment .   Par t i al  submi t t al s and submi t t al s not  
r evi ewed by t he Qual i f i ed Engi neer  wi l l  be r et ur ned by t he Gover nment  
di sappr oved wi t hout  r evi ew.

Submi t  t he f ol l owi ng i n accor dance wi t h  01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Cont r act or ' s Cer t i f i cat i ons[ ;  G]  Submi t  t o t he Cont r act i ng Of f i cer  
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f or  appr oval ,  pr i or  t o any wor k bei ng st ar t ed on t he Fi r e Al ar m 
Syst em,  i n accor dance wi t h par agr aph ent i t l ed " Qual i f i cat i ons" .

SD- 02 Shop Dr awi ngs

Connect i on Dr awi ngs[ ;  G]

Si t e- Speci f i c  Sof t war e Pr ogr ams[ ;  G]

Fi r e Ser vi ce Fl oor  Pl ans[ ;  G]

Fl oor  Pl an Dr awi ngs[ ;  G]

Modul e Schemat i cs[ ;  G]

SD- 03 Pr oduct  Dat a

Wher e mul t i pl e t ypes of  t he same i t em ar e r equi r ed ( Exampl e:   
i ndoor ,  weat her pr oof ,  and expl osi on- pr oof  t ypes)  pr ovi de separ at e 
Cat al og Dat a f or  each t ype of  devi ce.   Submi t  Manuf act ur er ' s 
Cat al og Dat a f or  t he f ol l owi ng i t ems:

Fi r e Al ar m Cont r ol  Panel [ ;  G]

CRMS Repor t i ng Equi pment [ ;  G]

Addr essabl e Modul es/ Devi ces[ ;  G]

Annunci at or  Panel s[ ;  G]

Heat - Act uat ed Det ect or s[ ;  G]

[ Fl ame Det ect or s] [ ;  G]

Smoke Det ect or s[ ;  G]

Duct  Smoke Det ect or s[ ;  G]

Manual  Al ar m St at i ons[ ;  G]

Hor n/ St r obe Combi nat i on Uni t s[ ;  G]

St r obe Uni t s[ ;  G]

Speaker s[ ;  G]

Fi r e Resi st i ve Cabl es[ ;  G]

Wat er  Fl ow Al ar m Devi ces[ ;  G]

Val ve Tamper  Swi t ches[ ;  G]

Remot e Auxi l i ar y Cont r ol  Rel ays[ ;  G]

Power  Sour ce[ ;  G]

Bat t er i es[ ;  G]

Li ne Vol t age Sur ge Suppr essor s[ ;  G]
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Low Vol t age Sur ge Suppr essor s[ ;  G]

Wi r i ng ( Wi r e and Mul t i - Conduct or  Cabl e) [ ;  G]

SD- 05 Desi gn Dat a

Voi ce Evacuat i on Syst em[ ;  G]

[ Fl ame Det ect or s FOV] [ ;  G]

SD- 06 Test  Repor t s

Fi r e Al ar m Syst em Accept ance Test  Pr ocedur es[ ;  G]  

CRMS Ant enna Per f or mance Test [ ;  G]

Cont i nui t y Test  Repor t [ ;  G]

I nsul at i on Resi st ance Test  Repor t [ ;  G]

SD- 07 Cer t i f i cat es

NFPA 72 Recor d Of  Compl et i on[ ;  G]

Ver i f i cat i on of  Compl i ant  I nst al l at i on[ ;  G]

[ Cer t i f i cat e of  Tr ai ni ng] [ ;  G]

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

Oper at i on and Mai nt enance Manual s[ ;  G]

Recommended Cr i t i cal  Spar es Li st [ ;  G]

[ Speci al  Tool s] [ ;  G]

[ I nst r uct i on of  Gover nment  Empl oyees] [ ;  G]

SD- 11 Cl oseout  Submi t t al s

Recor d Dr awi ngs[ ;  G]  ( As- bui l t s af t er  compl et i on of  t he f i nal  
accept ance t est )

Fi r e Al ar m Syst em Accept ance Test  Pr ocedur es[ ;  G] ( wi t h s i gnat ur es)

Si t e- Speci f i c  Sof t war e Pr ogr ams[ ;  G] ( Recor d copy)

NFPA 72 Recor d of  Compl et i on For m[ ;  G] ( wi t h s i gnat ur es)

1. 3   GENERAL REQUI REMENTS

Rel at ed Speci f i cat i on Sect i ons t hat  appl y t o wor k speci f i ed i n t hi s 
sect i on:
 
Sect i on 26 05 00. 00 40 COMMON WORK RESULTS FOR ELECTRI CAL
[ Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS]
[ Sect i on 28 31 33. 00 98 AI R SAMPLI NG DETECTI ON SYSTEMS ( ASDS) ]
[ Sect i on 21 13 00. 00 98 FI RE SUPPRESSI ON SPRI NKLER SYSTEMS]
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[ Sect i on 21 13 26. 00 98 DELUGE FI RE- SUPPRESSI ON SPRI NKLER SYSTEMS]
[ Sect i on 21 23 00. 00 98 WET- CHEMI CAL FI RE- EXTI NGUI SHI NG SYSTEMS]
 

1. 3. 1   Submi t t al s Sequence

Submi t  submi t t al s f or  appr oval  i n t he f ol l owi ng sequence wi t h each 
appr oved pr i or  t o t he next  submi t t al .

1. 3. 1. 1   Pr econst r uct i on Submi t t al s

Submi t  t he f ol l owi ng submi t t al s no l at er  t han [ 30]  [ _____]  days af t er  
not i ce t o pr oceed:

a.   Cont r act or ' s Cer t i f i cat i ons

b.   Pr oduct  Dat a  ( Cat al og Dat a)

c.   Shop Dr awi ngs

d.   Desi gn Dat a

Combi ne and submi t  ( b. ) ,  ( c. )  and ( d. )  above as one compl et e package.

1. 3. 1. 2   Accept ance Test  Pr ocedur es

Submi t  t he f ol l owi ng no l at er  t han [ 60]  [ _____]  days pr i or  t o per f or mi ng 
syst em t est s:

a.   Fi r e Al ar m Syst em Accept ance Test  Pr ocedur es

1. 3. 1. 3   Si t e- Speci f i c  Sof t war e Pr ogr ams

Pr ovi de Fi r e Al ar m Cont r ol  Panel  ( FACP)  [ and net wor k]  Si t e- speci f i c  
Sof t war e Pr ogr ams and pr ovi de a copy t o t he Cont r act i ng Of f i cer  i n 
accor dance wi t h owner ' s Repr esent at i ve ( i . e. ,  O&M Syst em Engi neer )  
i nst r uct i on document  t i t l ed Sof t war e Modi f i cat i ons Pr ocess f or  r evi ew,  
appr oval ,  and upl oad t o t he panel  no l at er  t han [ 30]  [    ]  days pr i or  t o 
t he schedul ed pr el i mi nar y t est .

1. 3. 1. 4   Pr el i mi nar y Test  Submi t t al s

Submi t  t he f ol l owi ng submi t t al s no l at er  t han 14 [ _____]  days pr i or  t o t he 
schedul ed pr el i mi nar y accept ance t est :

a.   Fi r e Al ar m Syst em Pr el i mi nar y Accept ance Test  Pr ocedur es ( Appr oved 
copy.  Re- submi t  i f  appr oved t est  pr ocedur e was r evi sed)

b.   Si t e- Speci f i c  Sof t war e Pr ogr ams ( Appr oved copy.  Re- submi t  i f  
appr oved si t e- speci f i c  sof t war e was r evi sed)

c.   NFPA 72 Recor d of  Compl et i on ( Dr af t  f or m)

d.   Ver i f i cat i on of  Compl i ant  I nst al l at i on

e.   CRMS Ant enna Per f or mance Test ( r esul t s)

Pr ovi de t wo compl et ed set s mi ni mum of  t he shop dr awi ngs and document at i on 
above and make avai l abl e f or  r ef er ence at  t he pr el i mi nar y t est .
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1. 3. 1. 5   Fi nal  Test  Submi t t al s

Submi t  t he f ol l owi ng submi t t al s no l at er  t han [ 14]  [ _____]  days pr i or  t o 
t he schedul ed f i nal  t est :

a.   Fi r e Al ar m Syst em Fi nal  Accept ance Test  Pr ocedur es 

b.   NFPA 72 Recor d of  Compl et i on For m 

Pr ovi de t wo compl et ed set s mi ni mum of  t he Shop Dr awi ngs and document at i on 
above,  compl et ed Pr el i mi nar y Test  Document at i on r esul t s and make avai l abl e 
f or  r ef er ence at  t he f i nal  t est .

1. 3. 1. 6   Cl oseout  Submi t t al s

Submi t  t he f ol l owi ng submi t t al s no l at er  t han [ 21]  [ _____]  days af t er  
appr oved compl et i on of  Fi nal  Accept ance Test :

a.   Oper at i on and Mai nt enance Manual s

b.   Recommended Cr i t i cal  Spar es Li st

c.   Recor d Dr awi ngs

d.   Si t e- Speci f i c  Sof t war e Pr ogr ams ( Recor d copy)

e.   Fi r e Ser vi ce Fl oor  Pl ans

f .   Compl et ed Fi r e Al ar m Syst em Accept ance Test  Pr ocedur es ( wi t h 
s i gnat ur es)  

g.   Compl et ed NFPA 72 Recor d of  Compl et i on ( wi t h s i gnat ur es)

h.   [ Speci al  Tool s]

i .   [ I nst r uct i on f or  Gover nment  Empl oyees]

I ncl ude i n t hi s submi t t al  . DWG or  . DGN el ect r oni c comput er  f or mat  f i l e of  
al l  t he Recor d Dr awi ngs ( As- bui l t s) and Fi r e Ser vi ce Fl oor  Pl ans.  Pr epar e 
and submi t  al l  dr awi ngs gener at ed by comput er  ai ded desi gn ( CAD) .  Pr ovi de 
a compl et e copy of  t he Recor d Dr awi ngs ( As- bui l t s)  and Fi r e Ser vi ce Fl oor  
Pl ans i n PDF f or mat .  Submi t  t hese i t ems el ect r oni cal l y or  usi ng a 
gover nment  appr oved met hod.

1. 3. 2   Document at i on Requi r ement s

Pr ovi de I nst al l at i on shop dr awi ngs,  r ecor d dr awi ngs,  connect i on dr awi ngs,   
s i gned and seal ed by a Qual i f i ed Engi neer  as def i ned i n sect i on 1. 6 t i t l ed 
" QUALI FI CATI ONS" .

Pr epar e al l  dr awi ngs gener at ed by comput er  ai ded desi gn ( CAD)  . DWG or  . DGN 
el ect r oni c comput er  f or mat  f i l e.

1. 3. 2. 1   Shop Dr awi ngs

I ncl ude i n Shop Dr awi ngs:  Connect i on Dr awi ngs,  Fl oor  Pl an Dr awi ngs,  Modul e 
Schemat i cs,  Fi r e Al ar m Cont r ol  Panel  ( FACP) ,  Sequence of  Oper at i ons,  
Bat t er y Cal cul at i ons,  Vol t age Dr op Cal cul at i ons,  and al l  ot her  wi r i ng 
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det ai l s r equi r ed t o f ul l y  document  t he compl et ed syst em.   Af t er  f i nal  
t est i ng i s compl et e,  submi t  Recor d Dr awi ngs i ncl udi ng di gi t al  medi a and 
har d copi es of  al l  new and r evi sed sof t war e,  dr awi ngs,  and 
anal ysi s/ cal cul at i ons i ncor por at i ng appr oved comment s and any changes.

1. 3. 2. 2   Connect i on and Fl oor  Pl an Dr awi ngs

Pr ovi de Connect i on Dr awi ngs consi st i ng of  poi nt - t o- poi nt  wi r i ng di agr ams 
and col or - codi ng of  i nt er nal  and ext er nal  wi r i ng i ncl udi ng,  but  not  
l i mi t ed t o,  al l  f i r e al ar m f i el d devi ces,  panel  wi r i ng,  and 
i nt er connect i on bet ween ot her  bui l di ng syst ems and component s and t he f i r e 
al ar m syst em.    I ndi cat e wi r e l abel  desi gnat i ons mat chi ng t he f i el d 
i nst al l at i on on t hese dr awi ngs.

I ncl ude i n Fl oor  Pl an Dr awi ngs,  devi ce l egend,  equi pment  l ocat i ons,  devi ce 
l ocat i ons wi t h addr ess desi gnat i on,  heat  det ect or  spaci ng,  not i f i cat i on 
appl i ances wi t h s i gnal  c i r cui t ,  wi t h speaker  wat t age t ap and candel a 
r at i ng,  and condui t / wi r i ng r out i ng f r om t he FACP( s)  t o al l  f i el d devi ces.  
Al so i ncl ude t ypi cal  mount i ng r equi r ement s f or  each t ype of  i ni t i at i on,  
s i gnal i ng,  not i f i cat i on appl i ance,  and cont r ol  devi ce, [  spaces/ ar eas 
r equi r i ng voi ce i nt el l i gi bi l i t y ] ,  f l oor  pl ans dr awn t o scal e,  and cei l i ng 
hei ght s.  [ Show val i dat i on and r epl i cat i on of  act ual  Fl ame Det ect or s FOV 
( f i el d of  v i ews) ,  consi st i ng of  l ef t  and r i ght  hor i zont al  axi s and 
ver t i cal  axi s on dr awi ng f or  each det ect or .  Map and use FOV dr awn t o 
scal e.  I ndi cat e det ect or ' s sensi t i v i t y set t i ng,  f uel  t ype sel ect i on,  s i ze 
of  f l ame,  and di st ance r ange on dr awi ng.  Show det ect or ' s l ocat i on,  angl e 
al i gnment ,  mount i ng hei ght ,  and ai mi ng poi nt / mar k wi t h c l ear  di mensi ons 
f r om f i xed and r eadi l y i dent i f i abl e st r uct ur al  r ef er ences on dr awi ng. ]  
I ncl ude r i ser  di agr am and sequence of  oper at i ons i n an i nput / out put  mat r i x 
f or mat  t hat  c l ear l y shows i nt er act i on of  syst em component s.

1. 3. 2. 3   Recor d Dr awi ngs

The r ecor d dr awi ngs ar e t he f i nal  compi l at i on of  act ual  condi t i ons 
r ef l ect ed i n t he as- bui l t  dr awi ngs.  I ncl ude i n Recor d Dr awi ngs al l  dat a 
r equi r ed t o f ul l y  document  t he compl et ed syst em.   Pr epar e and submi t  al l  
dr awi ngs gener at ed by comput er  ai ded desi gn ( CAD)  . dwg or  . dgn.  Pr ovi de a 
compl et e copy of  t he Recor d Dr awi ngs i n PDF f or mat .   Submi t  t he r ecor d 
dr awi ng i n accor dance wi t h Sect i on 01 78 00 CLOSEOUT SUBMI TTALS.

Document  f i nal  syst em conf i gur at i on i n Recor d Dr awi ngs i ncl udi ng,  but  not  
l i mi t ed t o,  geogr aphi c moni t or  zone boundar i es,  l ocat i on of  t he FACP,  al l  
i ni t i at i ng and auxi l i ar y cont r ol  devi ces,  s i gnal i ng l i ne devi ces,  
not i f i cat i on appl i ances,  addi t i onal  cabi net s,  wat er - based syst em r i ser ,  
r el easi ng cont r ol  panel ,  smoke and f i r e damper s,  magnet i c door  hol der s,  
and al l  ot her  equi pment  associ at ed wi t h t he f i r e al ar m syst em( s) .  Al so,  
annot at e t he l ocat i on and addr ess set t i ng f or  each mul t i pl exed addr essabl e 
devi ce ( when used) ,  devi at i ons f r om and amendment s t o t he r ecor d dr awi ngs,  
and f i el d i nst al l at i on changes,  conceal ed and vi s i bl e.

1. 3. 2. 4   Sof t war e Pr ogr ams

Pr ovi de Si t e- Speci f i c  Sof t war e Pr ogr ams,  bot h har d copy i n PDF f or mat  and 
compact  di sc medi a,  f or  al l  new and/ or  exi st i ng pr ogr ammabl e FACP( s)  
af f ect ed by t he pr oj ect .    Pr ovi de syst em sof t war e execut abl e f i l e and 
sour ce f i l e,  i ncl udi ng al l  f i l es and dat a t o r est or e t he syst em on t he 
compact  di sc medi a.    FACP pr ogr am document at i on t o i ncl ude syst em poi nt  
summar y,  addr essabl e devi ce swi t ch set t i ngs,  and descr i pt i ve check boxes 
f or  pr ogr am f unct i ons l i s t ed on par agr aphs t i t l ed " FACP Funct i ons" .    FACP 
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si t e- speci f i c  sof t war e pr ogr am document at i on t o c l ear l y show i nt er act i on 
of  syst em component s i n accor dance wi t h t he Fi r e Al ar m I nput / Out put  Mat r i x 
and Sequence of  Oper at i ons i ncl uded i n desi gn.  Pr ogr ammi ng document at i on 
speci f i cal l y pr ogr ammi ng check boxes t o be r evi ewed and appr oved by 
gover nment  pr i or  t o Fi nal  Accept ance Test i ng.

1. 3. 2. 5   Fi r e Al ar m Syst em Accept ance Test  Pr ocedur es

Conduct  t est s i n accor dance wi t h appr oved Fi r e Al ar m Syst em Accept ance 
Test  Pr ocedur es,  and i n accor dance wi t h t he par agr aph ent i t l ed " Fi el d 
Test i ng"  i n t hi s speci f i cat i on.    Pr epar e a t est  pr ocedur e and t est  r ecor d 
f or m f or  conduct i ng compl et e t est s on cont r ol  panel s,  r epor t i ng syst ems,  
wi r i ng syst ems,  and f i el d devi ces i nst al l ed i n accor dance wi t h t he 
manuf act ur er ' s r equi r ement s and t hese speci f i cat i ons.    I dent i f y each 
devi ce and ci r cui t  t o be t est ed i n t he t est  pr ocedur e,  descr i be t he 
i ni t i al  condi t i on,  each st ep or  f unct i on i n t he t est ,  r equi r ed t est  
r esul t ,  and equi pment  t o be empl oyed.

Test  pr ocedur es ar e t o be wr i t t en t o mi ni mal l y di sr upt  f aci l i t y  oper at i ons 
and r educe t he t i me r equi r ed t o r ecei ve s i gnal s at  t he Gr ound Suppor t  Fi r e 
Al ar m ( GSFA)  consol e f or  KSC t est i ng by not  r out i nel y t r ansmi t t i ng 
r epet i t i ve s i gnal s,  f or  exampl e on si t e i nspect or s may obser ve r el ay 
oper at i ons t hat  cause r adi o zones t o t r ansmi t .   Test  pr ocedur e t o det ai l  
how t o mi ni mi ze act i vat i on of  evacuat i on not i f i cat i on appl i ances,  AHU 
shut down,  et c.  i n suppor t  of  t est i ng r equi r ement s.   Ensur e t est  f or ms have 
sui t abl e space f or  r ecor di ng t est  r esul t s on al l  equi pment ,  devi ces,  and 
wi r i ng t o be t est ed.   Pr ovi de t est  r ecor d f or ms wi t h i dent i f i ed spaces f or  
ver i f i cat i on s i gnat ur es of  AHJ or  desi gnee,  Owner ' s Repr esent at i ve ( i . e. ,  
O & M Syst em Engi neer ) ,  and Cont r act i ng Of f i cer  or  Desi gnee.

1. 3. 2. 6   Fi r e Ser vi ce Fl oor  Pl ans

Cl ear l y i ndi cat e on Fi r e Ser vi ce Fl oor  Pl ans t he l ocat i on of  t he FACP,  al l  
i ni t i at i ng and auxi l i ar y cont r ol  devi ces,  s i gnal i ng l i ne devi ces,  
not i f i cat i on appl i ances,  addi t i onal  cabi net s,  det ect i on syst ems,  r el easi ng 
cont r ol  panel s,  smoke and f i r e damper s,  magnet i c door  hol der s and al l  
ot her  equi pment  associ at ed wi t h t he f i r e al ar m syst em( s) .   Show f l oor  
pl an( s)  dr awn t o scal e.  Al so,  annot at e t he l ocat i on and addr ess set t i ng 
f or  each mul t i pl exed addr essabl e devi ce ( when used) .   Do not  pl ace bor der s 
or  t i t l e bl ocks on t he Fi r e Ser vi ce Fl oor  Pl an.   Wher e appl i cabl e,  
maxi mi ze vi ewi ng ar ea by showi ng onl y a c l ose- up vi ew of  al l  f i r e al ar m 
devi ces and el i mi nat i ng empt y f l oor  pl an space.   Pr ovi de uni f or m f ont  s i ze 
and l i ne t ype st y l es t hr oughout  ent i r e space.   For  mul t i st or y bui l di ng,  
show al l  f l oor  l evel s i n s i ngl e Fi r e Ser vi ce Fl oor  Pl an t o be l ocat ed i n 
t he mai n f l oor  l evel .   Maxi mi ze t he f l oor  pl an scal e,  devi ce s i ze,  f ont  
s i ze,  c l ose- up vi ews,  as r equi r ed t o obt ai n best  r esul t  and gener at e a 
c l ear  v i ew of  ent i r e Fi r e Ser vi ce Fl oor  Pl an.   Pr ovi de a symbol  l egend,  
whi ch c l ear l y i dent i f i es each devi ce shown on t he Fi r e Ser vi ce Fl oor  Pl an.  
I nst al l  a copy of  t he Fi r e Ser vi ce Fl oor  Pl an,  mi ni mum si ze 457 mm by 610 
mm 18 by 24 i nch i n a pai nt ed met al  f r ame wi t h a Pl exi gl as cover .    Submi t  
t he f l oor  pl an and i t s l ocat i on f or  appr oval ,  t o t he Cont r act i ng Of f i cer ,  
pr i or  t o i nst al l at i on.

1. 3. 2. 7   Bat t er y Cal cul at i ons and Vol t age Dr op Cal cul at i ons

I ncl ude Bat t er y Cal cul at i ons f or  t he Fi r e Al ar m and Det ect i on Syst ems 
consi st i ng of  t he bat t er y capaci t y and l oadi ng cal cul at i ons,  i ncl udi ng 20 
per cent  saf et y mar gi n on t he shop dr awi ng.
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I ncl ude Vol t age dr op cal cul at i ons f or  each not i f i cat i on c i r cui t  i ndi cat i ng 
t hat  suf f i c i ent  vol t age i s avai l abl e f or  pr oper  oper at i on of  t he syst em 
and al l  component s,  at  a mi ni mum r at ed vol t age of  t he syst em oper at i ng on 
bat t er i es on t he shop dr awi ngs.

1. 3. 2. 8   Oper at i on And Mai nt enance Manual s

Submi t  Oper at i on and Mai nt enance Manual s.   Bi nd i nf or mat i on i n manual  
f or mat  and gr oup by t echni cal  sect i ons consi st i ng of  manuf act ur er ' s 
st andar d br ochur es,  schemat i cs,  pr ocedur es,  r ecommended t est  equi pment ,  
and saf et y pr ecaut i ons.

1. 3. 2. 9   Recommended Cr i t i cal  Spar es Li st

Submi t  Recommended Cr i t i cal  Spar es Li st  speci f i c  t o t he pr oj ect .  Li st  t o 
i ncl ude cr i t i cal  spar e par t s and component s r ecommended by t he 
manuf act ur er  t o r est or e t he syst em t o oper at i on i n wi t h mi ni mal  downt i me 
and t o be r epl aced af t er  1 year  of  ser vi ce.  Spar e par t s f ur ni shed must  be 
di r ect l y i nt er changeabl e wi t h t he cor r espondi ng component s of  t he 
i nst al l ed syst em[ s] .  Spar e par t s must  be sui t abl y packaged and i dent i f i ed 
by namepl at e,  t aggi ng,  or  st ampi ng.  Spar e par t s must  be del i ver ed t o t he 
Cont r act i ng Of f i cer  at  t he t i me of  t he Gover nment  t est i ng and must  be 
accompani ed by an i nvent or y l i s t .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e i ncl usi on of  t he f ol l owi ng
br acket ed par agr aph wi t h t he Fl ame Det ect or  
r equi r ement s par agr aph i n t hi s speci f i cat i on.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he br acket ed submi t t al  par agr aph i f  
t he desi gn pr epar ed under  t hi s pr oj ect  wi l l  be f or  
i nst al l at i on of  a new f l ame det ect or  
( make/ manuf act ur er )  ot her  t han Det - t r oni cs,  whi ch i s 
cur r ent l y i nst al l ed at  KSC pr emi ses.

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

[ 1. 3. 2. 10   Speci al  Tool s

Fur ni sh speci al  t ool s necessar y f or  t he mai nt enance and t est i ng of  t he 
equi pment  t o t he Cont r act i ng Of f i cer  af t er  compl et i on of  Gover nment  
Test i ng.  Pr ovi de t est  l amp,  appr oved by manuf act ur er ,  f or  t est i ng of  new 
f l ame det ect or s.

] 1. 4   SYSTEM REQUI REMENTS

[ Pr ovi de a new,  compl et e f ul l y  addr essabl e,  modul ar  t ype,  mi cr opr ocessor  
based,  super vi sed,  non- coded el ect r i cal ] [ Modi f y exi st i ng] f i r e al ar m 
syst em,  as descr i bed her ei n and on t he cont r act  dr awi ngs,  and i n 
accor dance wi t h appl i cabl e r equi r ement s of  NFPA 72,  NFPA 70,  NFPA 75,  
NFPA 90A,  NFPA 101,  KSC st andar ds KSC- STD- F- 0004 and NASA St andar d 
NASA- STD 8719. 11.   Pr ovi de NFPA 72 Cl ass A i ni t i at i ng devi ce c i r cui t s,  
s i gnal i ng l i ne c i r cui t s,  not i f i cat i on appl i ance ci r cui t s,  and auxi l i ar y 
cont r ol  c i r cui t s,  NFPA 72 Cl ass B Cent r al  Radi o Moni t or i ng Syst em ( CRMS)  
ci r cui t s,  and NFPA 72 Cl ass X net wor k r epor t i ng c i r cui t s.  Ensur e al l  Cl ass 
A and Cl ass X ci r cui t s use di ver se r out i ng i n accor dance wi t h NFPA 72.   Do 
not  r un t he out goi ng and r et ur n r edundant  c i r cui t  conduct or s i n t he same 
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cabl e assembl y,  encl osur e,  or  r aceway,  except  wher e per mi t t ed by NFPA 72.

Pr ovi de syst em compl et e and r eady f or  oper at i on.  El ect r i cal l y connect  t he 
f i r e al ar m syst em t o r epor t  al ar m,  t r oubl e,  and super vi sor y s i gnal s t o t he 
CRMS;  t o sound t he gener al  al ar m cont i nuousl y ( wher e appl i cabl e) ;  and t o 
cont r ol  auxi l i ar y equi pment  such as damper s,  ai r  handl i ng uni t s,  magnet i c 
door  l at ches,  el evat or  r ecal l ,  et c. ,  upon oper at i on of  one or  mor e 
i ni t i at i ng devi ces.  For  i ni t i at i ng,  not i f i cat i on,  s i gnal ,  and auxi l i ar y 
cont r ol  c i r cui t s,  use 24 V( DC) .  

Pr ovi de al l  equi pment ,  cabi net s,  modul es,  devi ces,  pr ogr ammi ng,  c i r cui t s,  
condui t s,  t est i ng and l abor  t o meet  t he r equi r ement s of  t hi s 
speci f i cat i on.  

1. 5   QUALI FI CATI ONS

1. 5. 1   Qual i f i ed Engi neer

I nst al l at i ons r equi r i ng compl et i on of  i nst al l at i on shop dr awi ngs and 
r ecor d dr awi ngs f or  f i r e al ar m syst ems r equi r e s i gni ng and seal i ng by a 
qual i f i ed engi neer .   For  t he pur pose of  meet i ng t hi s r equi r ement ,  a 
qual i f i ed engi neer  i s def i ned as an i ndi v i dual  meet i ng one of  t he 
f ol l owi ng condi t i ons:

a.    A Regi st er ed Pr of essi onal  Engi neer  ( P. E. )  i n f i r e pr ot ect i on 
engi neer i ng.

b.   Regi st er ed Pr of essi onal  Engi neer  wi t h ver i f i cat i on of  exper i ence and 
mi ni mum of  f i ve year s of  cur r ent  exper i ence i n t he desi gn of  f i r e 
al ar m syst ems of  s i mi l ar  compl exi t y.

1. 5. 2   I nst al l er

I nst al l at i on of  wi r e,  cabl e,  condui t ,  cont r ol  cabi net s,  f i r e al ar m 
t er mi nal  cabi net s,  and backbones f or  f i r e al ar m component s must  be 
per f or med by Fi r e Al ar m I nst al l er s.   Li censed El ect r i c i ans ar e al l owed t o 
be Fi r e Al ar m I nst al l er s.  [ Fi r e Al ar m I nst al l er  t o be assi st ed by a Fi r e 
Al ar m Techni c i an. ]

1. 5. 3   Techni c i an

I nst al l at i on and t er mi nat i on of  f i r e al ar m cont r ol  panel s,  r el easi ng 
panel s,  not i f i cat i on appl i ances,  i ni t i at i ng devi ces,  cabi net s and modul es 
must  be per f or med by [ NI CET Level  I I  cer t i f i ed]  Fi r e Al ar m Syst ems 
Techni c i ans wi t h a mi ni mum of  f our  year s of  exper i ence.   Fi r e Al ar m 
Syst emsTechni c i ans must  be t r ai ned by t he manuf act ur er  i n t he 
i nst al l at i on,  adj ust ment ,  t est i ng,  and oper at i on of  t he equi pment  
speci f i ed her ei n and on t he dr awi ngs.

1. 5. 4   Super vi sor

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he Super vi sor  br acket ed i t em based on 
compl exi t y l evel  of  syst em i nst al l at i on.

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

I nst al l at i on of  t he f i r e al ar m cont r ol  panel s and r el easi ng panel s must  be 
super vi sed by a [ NI CET Level  I I I  cer t i f i ed]  Fi r e Al ar m Syst ems Techni c i an 
wi t h a mi ni mum of  8 year s of  exper i ence [ who wi l l  be on- si t e t o super vi se 
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al l  act i v i t i es,  f r om pr e- const r uct i on t o i nst al l . ] .   The Fi r e Al ar m 
Syst emsTechni c i ans must  be t r ai ned by t he manuf act ur er  i n t he 
i nst al l at i on,  adj ust ment ,  t est i ng,  and oper at i on of  t he equi pment  
speci f i ed her ei n and on t he dr awi ngs.

1. 5. 5   Test  Per sonnel

Test i ng and cer t i f i cat i on of  f i r e al ar m syst ems must  be per f or med by a 
[ NI CET Level  I I I  cer t i f i ed]  Fi r e Al ar m Syst ems Techni c i an wi t h a mi ni mum 
of  8 year s of  exper i ence.   The Fi r e Al ar m Syst ems Techni c i ans must  be 
t r ai ned by t he manuf act ur er  i n t he i nst al l at i on,  adj ust ment ,  t est i ng,  and 
oper at i on of  t he equi pment  speci f i ed her ei n and on t he dr awi ngs.

1. 5. 6   Manuf act ur er ' s Repr esent at i ve

The f i r e al ar m cont r ol  panel  and r el easi ng panel  equi pment  Manuf act ur er ' s 
Repr esent at i ve must  be pr esent  f or  t he connect i on of  wi r i ng t o t he panel .   
The Manuf act ur er ' s Repr esent at i ve must  be an empl oyee of  t he manuf act ur er  
wi t h necessar y t echni cal  t r ai ni ng [ NI CET Level  I I I ]  on t he syst em bei ng 
i nst al l ed or  cer t i f i ed by t he manuf act ur er  wi t h necessar y t echni cal  
t r ai ni ng on t he syst em bei ng i nst al l ed.

1. 5. 7   Manuf act ur er

Component s must  be of  cur r ent  desi gn and be i n r egul ar  and r ecur r ent  
pr oduct i on at  t he t i me of  i nst al l at i on.   Pr ovi de desi gn,  mat er i al s,  and 
devi ces f or  a pr ot ect ed pr emi ses f i r e al ar m syst em,  compl et e,  conf or mi ng 
t o t he most  cur r ent  ver si on of  NFPA 72,  except  as ot her wi se or  
addi t i onal l y speci f i ed her ei n.

[ 1. 5. 8   Cer t i f i ed Fl ame Det ect or  Speci al i st

Pr ovi de on- si t e ser vi ces of  a manuf act ur er ' s cer t i f i ed r epr esent at i ve,  t o 
super vi se i nst al l at i on,  adj ust ment s,  and t est s of  t he f l ame det ect i on 
syst em.  Manuf act ur er ' s cer t i f i ed r epr esent at i ve i nvol ved wi t h desi gni ng 
and i nst al l at i on of  f l ame det ect i on syst em shal l  have a mi ni mum of  t hr ee 
( 3)  year s exper i ence i n t he i nst al l at i on of  f l ame det ect i on syst em,  
hol di ng a val i d Laser  Ai mer  Cer t i f i cat e of  Tr ai ni ng,  by manuf act ur er  as 
bei ng t r ai ned and cer t i f i ed t o model ,  desi gn,  i nst al l ,  pr ogr am,  and t est  
t he mul t i - spect r um I R f l ame det ect or  f i el d of  v i ew cover age.  Pr ovi de 
evi dence of  exper i ence and of  t he equi val ent  cer t i f i cat i on and t he basi s 
of  cer t i f i cat i on t o t he Cont r act i ng Of f i cer  f or  appr oval .

] PART 2   PRODUCTS

2. 1   FI RE ALARM CONTROL PANEL

Pr ovi de f ul l y addr essabl e Fi r e Al ar m Cont r ol  Panel  ( FACP) ,  of  modul ar  
const r uct i on wi t h sol i d st at e,  mi cr opr ocessor - based el ect r oni cs.  Pr ovi de a 
cont r ol  panel  t hat  compl i es wi t h t he appl i cabl e r equi r ement s of  UL 864 and 
sui t abl e f or  use wi t h f i r e al ar m devi ces speci f i ed i n t hi s speci f i cat i on.  
I ncl ude non- vol at i l e pr ogr ammabl e oper at i ng syst em memor y f or  al l  
oper at i ng r equi r ement s i n t he panel .  Ensur e cont r ol  uni t  pr ovi des power ,  
super vi s i on,  cont r ol ,  and l ogi c f or  t he ent i r e syst em.  Pr ogr am FACP i n 
accor dance wi t h f i r e al ar m i nput / out put  mat r i x and sequence of  oper at i ons 
i n cont r act  dr awi ngs or  speci f i ed her ei n.  Pr ovi de vi sual  annunci at i on f or  
a LED or  LCD vi sual  di spl ay as an i nt egr al  par t  of  t he cont r ol  panel  and 
i dent i f y wi t h a wor d descr i pt i on and I D number  each devi ce.  Addr essabl e 
component s ar e t o i ncl ude,  but  not  be l i mi t ed t o,  addr essabl e moni t or  
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modul es,  cont r ol  modul es,  s i gnal  modul es,  and addr essabl e i nput / out put  
r el ays.  Equi p modul es wi t h t r ansi ent  sur ge suppr essi on.  Pr ovi de vi sual  
i ndi cat i on of  al ar m,  super vi sor y,  or  t r oubl e i ni t i at i on on t he FACP i s by 
LED or  LCD.  Pr ovi de panel  wi t h super vi sor y f unct i ons f or  power  f ai l ur e,  
i nt er nal  component  pl acement ,  and oper at i on.  Ensur e cont r ol  uni t  i s  
sui t abl e f or  oper at i on on a 60 hz,  120 V ( AC)  bui l di ng power  suppl y.

Wi r i ng f or  f i r e al ar m cont r ol  panel  must  meet  r esi st ance,  capaci t ance,  and 
l engt h i n accor dance wi t h t he manuf act ur er s c i r cui t  t ype wi r i ng 
r equi r ement s.

[ Pr ovi de FACP UL l i s t ed or  FM appr oved and r at ed f or  ser vi ce as a 
r el easi ng panel .  Ensur e FACP i ncl udes al l  component s and modul es r equi r ed 
t o el ect r oni cal l y act i vat e f i r e [ suppr essi on]  [ ext i ngui shi ng]  syst ems. ]

[ 2. 1. 1   New and Ret r of i t  Faci l i t i es FACP

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he f ol l owi ng par agr aph f or  new FACP 
i nst al l at i on wher e a new f i r e syst em i s bei ng 
i nst al l ed t o r epl ace t he exi st i ng Si mpl ex or  Si emens 
f i r e syst em ( obsol escence,  beyond i t s l i f e 
expect ancy,  f ai l s  t o meet  cur r ent  needs,  upgr ade 
t hat  woul d r equi r e t he ent i r e exi st i ng syst em t o be 
br ought  up t o cur r ent  code,  et c. )

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

Pr ovi de an addr essabl e NOTI FI ER FACP,  or  appr oved equi val ent .

] [ 2. 1. 2   Exi st i ng Faci l i t i es FACP

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he f ol l owi ng par agr aph f or  exi st i ng 
Si mpl ex or  Si emens FACP modi f i cat i on wher e t he 
exi st i ng Si mpl ex or  Si emens f i r e syst em i s bei ng 
r econf i gur ed or  expanded ( wi t hi n i t s l i f e 
expect ancy,  no obsol escence) .

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

For  upgr ades or  expansi on of  exi st i ng Fi r e Syst em,  equi pment  and devi ces 
must  be compat i bl e and oper abl e wi t h t he exi st i ng bui l di ng f i r e al ar m 
syst em.  Equi pment  must  not  i mpai r  r el i abi l i t y  or  oper at i onal  f unct i ons of  
t he exi st i ng syst em.  The exi st i ng FACP i s a [ make,  model  number ] .

Ensur e new component s ar e compat i bl e wi t h,  and UL l i s t ed f or  use wi t h 
r emai ni ng FACP.

] 2. 1. 3   FACP Funct i ons

2. 1. 3. 1   I ndi cat or  Li ght s and Swi t ches

Ensur e ( FACP)  cont ai ns power - on,  al ar m,  super vi sor y,  and t r oubl e 
i ndi cat i ng l i ght s pl ai nl y v i s i bl e when t he cabi net  i s c l osed;  and al so 
cont ai ns t he f ol l owi ng f unct i ons accessi bl e onl y by unl ocki ng and openi ng 
t he uni t :

a.   Al ar m Si l ence -  Audi bl e and vi sual  not i f i cat i on appl i ances wi l l  
deact i vat e upon a s i l ence si gnal  f r om t he FACP.  When t he not i f i cat i on 
appl i ances have been si l enced,  ensur e subsequent  al ar ms r eact i vat e 
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t hem.

b.   Power  On- Of f  ( I f  st andar d by t he manuf act ur er )

c.   Super vi sor y/ Tr oubl e Acknowl edge -  Ensur e t hat  super vi sor y and t r oubl e 
acknowl edge swi t ches si l ence t he super vi sor y and t r oubl e audi bl es i n 
t he panel ,  but  not  ext i ngui sh t he vi sual  i ndi cat or .  Thi s swi t ch must  
be over r i dden upon act i vat i on of  a subsequent  super vi sor y or  t r oubl e 
condi t i on.  Audi bl e t r oubl e i ndi cat i on must  r esound aut omat i cal l y ever y 
24 hour s af t er  t he s i l enci ng f eat ur e has been oper at ed i f  t he 
super vi sor y or  t r oubl e condi t i on st i l l  exi st s.

d.   Auxi l i ar y Devi ces Mai nt enance Di sabl e -  I ncl ude mai nt enance di sabl e 
swi t ches f or  al l  auxi l i ar y cont r ol  devi ces i n t he FACP.   Ensur e 
di sabl e swi t ches ar e super vi sed t o r epor t  super vi sor y s i gnal  when i n 
t he mai nt enance ( di sabl e)  posi t i on.   Pr ovi de swi t ches used f or  di sabl e 
f unct i ons whi ch ar e ei t her  t oggl e or  sof t  key t ype,  and l i s t ed f or  use 
wi t h t he cont r ol  panel .   I n addi t i on,  pr ovi de each swi t ch wi t h a 
posi t i ve v i sual  i ndi cat i on t o show t he f unct i on i s ON.

e.   Syst em Reset  -  Pr ovi de al ar m,  super vi sor y,  and t r oubl e r eset  swi t ches 
whi ch r eset  a c l ear ed devi ce i n al ar m,  super vi sor y,  or  t r oubl e 
condi t i on.   Ensur e al ar m si gnal  does not  sel f - r est or e wi t hout  
act i vat i ng t he swi t ch.   Ensur e pr ogr ammabl e capabi l i t y  t o 
aut omat i cal l y c l ear  a t r oubl e or  super vi sor y condi t i on when t he 
pr obl em causi ng t he t r oubl e or  super vi sor y i s cor r ect ed.  

2. 1. 3. 2   Sof t war e Requi r ement s

Unl ess ot her wi se speci f i ed,  t he f ol l owi ng oper at i ng par amet er s wi l l  be 
i ncor por at ed i n t he syst em conf i gur at i on sof t war e:

a.   Ti me wi l l  be di spl ayed i n 24- hour  f or mat .

b.   Ti me and dat e must  be aut omat i cal l y set .

c.   Temper at ur e wi l l  be di spl ayed as degr ees Fahr enhei t .

d.   Local  mode wi l l  not  be used.

e.   Ser vi ce r eset  and combi ned al ar m/ har dwar e r eset  wi l l  be empl oyed.

f .   Audi bl e not i f i cat i on wi l l  be t empor al  mode.

g.   Ensur e t her e i s no al ar m cut out  or  s i l ence/ r eset  i nhi bi t  used.

h.   Ensur e no act i ve s i gnal  r emi nder s ar e used.

i .   Al l  oper at or  act i ons except  " s i l ence" ,  " syst em r eset " ,  " acknowl edge" ,  
and " di spl ay t i me"  must  r equi r e passcode f or  access.

j .   Def aul t  passcodes can be used and ar e accept abl e

k.   Ensur e al l  cei l i ng smoke det ect or s t o oper at e as " ver i f i ed"  smoke 
det ect or s.

l .   Af t er  al l  act i ve t r oubl es ar e acknowl edged,  addi t i onal  t r oubl es must  
r et r ansmi t  a t r oubl e s i gnal  t o CRMS wher e sof t war e per mi t s.

SECTI ON 28 31 00. 00 98  Page 16



KSC

m.   AC power  f ai l ur e and car d f ai l ur e t r oubl es must  t r ansmi t  a separ at e 
t r oubl e s i gnal  when possi bl e.

n.   Remot e annunci at or s panel s wi l l  onl y di spl ay al ar m,  pr i or i t y 2,  and 
super vi sor y s i gnal s.  Tr oubl e s i gnal s wi l l  be di spl ayed onl y at  t he 
mai n cont r ol  uni t .

o.   Vi sual  not i f i cat i on appl i ance must  be si l enced at  t he same t i me as t he 
audi bl e not i f i cat i on devi ces.

p.   Aut omat i c sel f - t est  r out i nes must  be per f or med on heat  det ect or  t hat  
wi l l  f unct i onal l y check det ect or  sensi t i v i t y el ect r oni cs and ensur e 
t he accur acy of  t he val ue bei ng t r ansmi t t ed.  Any det ect or  t hat  f ai l s  
t hi s t est  must  i ndi cat e a t r oubl e condi t i on wi t h t he det ect or  l ocat i on 
at  t he cont r ol  uni t .

q.   Aut omat i cal l y adj ust / set  anal og t ype smoke det ect or ' s sensi t i v i t y t o 
compensat e envi r onment al  changes meet i ng UL l i s t ed cal i br at ed 
sensi t i v i t y r equi r ement s per  NFPA 72.  When t he l i mi t s of  t hi s 
compensat i on ar e r eached,  a " t r oubl e"  s i gnal  must  be i ni t i at ed.

2. 1. 3. 3   Al ar m

Ensur e FACP cont ai ns al l  component s necessar y t o moni t or  and super vi se al l  
i ni t i at i ng devi ce c i r cui t s,  and when any det ect or ,  manual  al ar m st at i on 
( pul l  box) ,  wat er  f l ow swi t ch,  pr essur e swi t ch,  et c. ,  connect ed t o t he 
f i r e al ar m cont r ol  panel  i s  act i vat ed,  t he cont r ol  panel ' s v i sual  al ar m,  
al ar m i ndi cat or  and audi bl e s i gnal  ar e act i vat ed.   Thi s causes al l  
not i f i cat i on appl i ances t o be act i vat ed,  wher e appl i cabl e,  i ncl udi ng al l  
associ at ed auxi l i ar y cont r ol  f unct i ons.   Ver i f y t hat  t he cont r ol  panel  
v i sual l y i ndi cat es t he addr essabl e devi ce or  zone i n al ar m and t r ansmi t s 
an al ar m condi t i on t o t he r emot e Cent r al  Radi o Moni t or i ng Syst em.

2. 1. 3. 4   Super vi sor y

Ensur e t hat  t he FACP cont ai ns al l  component s necessar y t o moni t or  and 
super vi se al l  super vi sor y devi ce c i r cui t s.   Ver i f y t hat  when any val ve 
t amper  swi t ch,  l ow ai r  pr essur e swi t ch,  wat er  l evel  i ndi cat or ,  panel  
mai nt enance di sabl e f unct i ons,  or  ot her  super vi sor y devi ce connect ed t o 
t he cont r ol  panel  i s  act i vat ed,  t he cont r ol  panel  super vi sor y v i sual  
i ndi cat i on and super vi sor y audi bl e devi ce i s act i vat ed;  and t hat  cont r ol  
panel  v i sual l y i ndi cat es t he addr essabl e devi ce or  zone i n super vi sor y 
al ar m and t r ansmi t  a super vi sor y condi t i on t o t he r emot e Cent r al  Radi o 
Moni t or i ng Syst em.

2. 1. 3. 5   Auxi l i ar y Devi ces

Pr ovi de FACP wi t h al l  component s necessar y t o oper at e and super vi se t he 
c i r cui t s f or  annunci at or  panel s i ndi cat ed,  auxi l i ar y power  suppl i es 
i ndi cat ed,  and auxi l i ar y devi ces cont r ol l i ng equi pment  such as vent i l at i ng 
f ans,  ai r  handl i ng uni t s,  f an coi l  uni t s,  damper  mot or s,  sol enoi ds,  
magnet i c door  hol der s,  and el evat or  r ecal l .   Ensur e c i r cui t s f or  auxi l i ar y 
cont r ol  r el ays ar e super vi sed t o wi t hi n 0. 91 m 3 f eet  of  t he devi ce t o be 
cont r ol l ed i n accor dance wi t h NFPA 72.

2. 1. 3. 6   Tr oubl e

Pr ovi de panel  whi ch moni t or s and r epor t s any t r oubl e open super vi sed 
ci r cui t s,  gr ound f aul t ed super vi sed ci r cui t s,  r emoval  of  det ect or  or  
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devi ce,  r emoval  or  f ai l ur e of  cont r ol  panel  modul e,  mai nt enance di sabl e 
swi t ch act i vat ed,  l oss of  pr i mar y power ,  power  suppl y t r oubl e,  l ow bat t er y 
vol t age,  l oss of  bat t er y vol t age,  and act i vat i on of  t he al ar m si l ence 
swi t ch.   Ensur e al l  t r oubl e s i gnal s ar e i dent i f i ed by i ni t i at i ng,  
not i f i cat i on appl i ance,  auxi l i ar y cont r ol ,  or  s i gnal i ng l i ne c i r cui t ;  and 
t hat  t r oubl e s i gnal s act i vat e t he cont r ol  panel  t r oubl e v i sual  i ndi cat i on 
and t r oubl e audi bl e devi ces,  and send a t r oubl e s i gnal  t o t he r emot e 
Cent r al  Radi o Moni t or i ng Syst em.

[ 2. 1. 3. 7   Voi ce Evacuat i on

I ncl ude i n FACP a voi ce evacuat i on syst em wi t h al l  component s and modul es 
r equi r ed f or  a [ s i ngl e]  [ mul t i pl e]  channel  audi o s i gnal i ng syst em 
di st r i but ed over  [ 8]  [ _____]  audi o s i gnal i ng devi ce c i r cui t s,  capabl e of  
accur at el y r epr oduci ng hor n,  bel l ,  chi mes,  or  s l ow whoop t ones and  
pr e- pr ogr ammed voi ce messages f or  [ st aged]  bui l di ng evacuat i on.   I ncl ude 
audi o ampl i f i er  i nput  wi t h a dedi cat ed power  suppl y,  wi t h a pr i mar y power  
i nput  of  120 V( AC)  and a bat t er y backup i nput  of  24 V( DC) .   Ensur e audi o 
ampl i f i er  out put  i s a mi ni mum 100 wat t s at  [ 25] [ 75]  VRMS.   Locat e a 
mi cr ophone and 102 mm 4 i nch speaker  at  t he cont r ol  panel  f or  f i r e f i ght er  
pagi ng and moni t or i ng.   I ncl ude i n audi o syst em cont r ol s swi t chi ng wi t h 
v i sual  i ndi cat i on f or  l ocal i zed f aci l i t y- wi de pagi ng announcement s.   
[ Pr ovi de voi ce messages i n Engl i sh l anguage,  f ol l owed by t empor al  
t hr eet ones i n accor dance wi t h NFPA 72.  I nt el l i gi bi l i t y  t est i ng of  t he 
Syst em must  be accompl i shed i n accor dance wi t h NFPA 72 and KSC- STD- F- 0004 
f or  Voi ce Evacuat i on Syst ems.  Use commer ci al l y avai l abl e t est  
i nst r ument at i on t o measur e i nt el l i gi bi l i t y  as speci f i ed by NFPA 72 as 
appl i cabl e.  Use t he mean val ue of  at  l east  t hr ee r eadi ngs t o comput e t he 
i nt el l i gi bi l i t y  scor e at  each t est  l ocat i on. ]

] 2. 1. 4   FACP Cont act s

Pr ovi de FACP wi t h an i ndi v i dual  set  of  For m C dr y cont act s whi ch act i vat e 
f or  al ar m,  t r oubl e and super vi sor y condi t i ons f or  connect i on t o t he 
Cent r al  Radi o Moni t or i ng Syst em ( CRMS) .   Pr ovi de addi t i onal  ot her  f i r e 
moni t or i ng or  speci al  f unct i on r el ay cont act s as i ndi cat ed.

Ensur e al l  r el ays ar e cont i nuous dut y and have sel f - c l eani ng cont act s of  
s i l ver  or  an al l oy of  equi val ent  per f or mance and ar e sui t abl y pr ot ect ed 
agai nst  dust  by i ndi v i dual  cover s.   Pr ovi de al l  r el ays wi t h ext er nal  
f unct i ons,  cont r ol  devi ce act i vat i on,  and not i f i cat i on appl i ance 
act i vat i on,  wi t h at  l east  one set  of  spar e cont act s.   Per manent l y mar k 
r el ays wi t h t he coi l  r esi st ance,  oper at i ng- cur r ent  r ange,  and i nt er nal  pi n 
connect i ons usi ng st andar d pi n number s.

2. 1. 5   FACP Cabi net s

I nst al l  a separ at e t er mi nal  cabi net  adj acent  t o t he FACP f or  i nt er f aci ng 
devi ce f i el d wi r i ng t o t he cont r ol  panel .   I nst al l  addr essabl e modul e 
cabi net s t o house mul t i pl e modul es.   I nst al l  t er mi nal  st r i ps f or  al l  f i el d 
wi r i ng c i r cui t s pl us 25 per cent  spar e.   Wher e a t er mi nal  cabi net  i s 
i nst al l ed,  i nst al l  t er mi nal  st r i ps t o accommodat e r emot e r epor t i ng 
c i r cui t s and associ at ed sur ge suppr essor s.   Pr ovi de copper  gr ound bus 
wi t hi n t hi s t er mi nal  cabi net  f or  t er mi nat i on of  equi pment  gr ound 
conduct or s.   Gr ound/ bond encl osur es and sur ge suppr essor s i n accor dance 
wi t h NFPA 70 and manuf act ur er ' s i nst r uct i ons.

Pr ovi de st eel  FACP,  t er mi nal  cabi net s,  addr essabl e modul e cabi net s,  sur ge 
suppr essi on cabi net s and bat t er y cabi net s ( when used) ,  wi t h a hi nged cover  
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and an i nt egr al  pi n- t umbl er  cyl i nder  l ock ( mor t i se or  st andar d r i m 
cyl i nder  f r om Best  Access Syst ems)  wi t h r emovabl e cor e t hat  accept s t he 
key pr esent l y i n use wi t h ot her  cont r ol  uni t s exi st i ng i n t he ar ea.   Lock 
cor e wi l l  be pr ovi ded by t he gover nment .   Cabi net  must  be l ar ge enough t o 
accommodat e al l  component s and al so t o al l ow ampl e gut t er  space f or  
i nt er connect i on of  cont r ol  uni t s as wel l  as f i el d wi r i ng,  f act or y pai nt ed 
wi t h a pr i me coat  and one or  mor e f i ni sh coat s of  scr at ch- r esi st ant  baked 
enamel  r ed f i ni sh coat  unl ess ot her wi se i ndi cat ed.

2. 1. 6   FACP Power  and Bat t er i es

Ensur e pr i mar y power  t o t he l ocal  f i r e al ar m syst ems f or  al l  pur poses,  
i ncl udi ng separ at el y power ed not i f i cat i on appl i ances and i ni t i at i ng 
devi ces,  i s  120 V ( AC) ,  60 her t z.   Ensur e f i r e al ar m syst em oper at es 
sat i sf act or i l y  bet ween 85 and 110 per cent  of  nor mal  vol t age.    Pr ovi de 
f i r e- al ar m- syst em di sconnect / pr ot ect i ve devi ce as a f used swi t ch wi t h 
f act or y pai nt ed r ed f i ni sh coat .   Mount  t hi s di sconnect  f used swi t ch 
adj acent  t o t he mai n FACP and,  wher e appl i cabl e,  t o auxi l i ar y/ suppl ement al  
f i r e al ar m syst em panel ( s) .   Mar k as FI RE- ALARM DI SCONNECT FED FROM 
( i ndi cat e suppl y c i r cui t )  wi t h 1/ 2- i nch hi gh l et t er s i n whi t e pai nt  or  
engr aved phenol i c i dent i f i cat i on pl at es f ast ened wi t h sheet  met al  scr ews.   
Ensur e swi t ch i s capabl e of  bei ng l ocked i n t he " on"  or  " of f "  posi t i on,  a 
f eat ur e whi ch can not  i nt er f er e wi t h t he c i r cui t  pr ot ect i on capabi l i t y  of  
t he devi ce.   Equi p swi t ch wi t h sur ge suppr essi on f or  al l  phase and neut r al  
conduct or s.   I nst al l  cur r ent  l i mi t i ng Cl ass RK1 f uses pr oper l y s i zed t o 
pr ot ect  t he f i r e al ar m equi pment .

Pr ovi de al l  FACPs and auxi l i ar y power  suppl i es uni t s wi t h a DC power  i nput  
and wi t h a DC di sconnect  swi t ch i nt egr al  wi t h t he equi pment  pr ovi ded ( 1P 
swi t ch) ,  or  pr ovi de a separ at e saf et y swi t ch.   I f  suppl i ed wi t hi n t he 
cabi net ,  ensur e t he power  on- of f  swi t ch di sconnect s al l  power  sour ces t o 
t he cont r ol  panel .   Pr ovi de t he on- of f  swi t ch wi t h DC r at ed cont act s.

Pr ovi de t he means of  aut omat i cal l y suppl y i ng t he ent i r e f i r e al ar m syst em 
wi t h backup power  wi t h bat t er i es,  char ger ,  and power  t r ansf er  equi pment  
al ar m syst em wi t h bat t er y backup power  i n event  of  a pr i mar y power  syst em 
f ai l ur e.   Ensur e syst em swi t ches t o bat t er y power  i n event  of  AC power  
f ai l ur e,  and swi t ches back t o AC power  upon r et ur n of  pr i mar y power .   
Tr ansmi ssi on of  l oss of  AC power  t r oubl e s i gnal  t o be del ayed by a mi ni mum 
of  [ 60]  mi nut es.   Ensur e cont r ol  panel ( s)  and auxi l i ar y power  suppl i es ar e 
abl e t o oper at e when t he backup bat t er i es ar e di sconnect ed f or  any 
r eason.   Al so ensur e syst em cont r ol s char gi ng cur r ent s and f l oat i ng 
vol t age l evel s t o mai nt ai n bat t er i es i n opt i mum condi t i on.   Pr ovi de 
capabi l i t y  t o r echar ge bat t er i es i n event  of  di schar ge.   Fuse wi r i ng t o 
pr ot ect  agai nst  bat t er y over - cur r ent  and pol ar i t y r ever sal .   Conf i r m 
pr i mar y power ,  bat t er y,  or  char gi ng equi pment  f ai l ur e r esul t s i n a FACP 
t r oubl e s i gnal  and vi sual  i ndi cat i on.

Pr ovi de l ead- aci d,  seal ed bat t er i es t o pr event  any cor r osi ve f umes.  
Pr ovi de bat t er i es l i s t ed f or  f i r e al ar m ser vi ce and sui t abl e f or  hi gh 
di schar ge cur r ent s r equi r ed under  al ar m condi t i ons.   Si ze bat t er i es t o 
oper at e t he f i r e al ar m and det ect i on syst em ( i ncl udi ng voi ce evacuat i on 
syst em and f l ame det ect or s,  wher e i nst al l ed) ,  i n nor mal  super vi sor y 
condi t i on f or  [ 24]  [ 48]  [ 72]  hour s,  mi ni mum,  t hen oper at e t he syst em i n 
t he al ar m mode f or  [ 5]  10 [ 15]  [ _____]  mi nut es,  mi ni mum i n accor dance wi t h 
NFPA 72.
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2. 2   CRMS REPORTI NG EQUI PMENT

[ 2. 2. 1   Radi o Based FACP Repor t i ng

[ Pr ovi de a new,  compl et e] [ Modi f y exi st i ng]  Kel t r on Cor por at i on UL 864 
Li st ed Radi o Fi r e t r anscei ver  [ Model  778F]  wi t h mi ni mum ei ght  8 super vi sed 
zones and a Kel t r on Cor por at i on UL Li st ed Dat aTap FACP I nt er f ace [ Model  
95K3222] ,  wi t h r emovabl e BEST cor e t hat  accept s t he key pr esent l y i n use 
wi t h ot her  cont r ol  uni t s exi st i ng i n t he ar ea.   Lock cor e wi l l  be pr ovi ded 
by t he gover nment .

Poi nt - speci f i c  event  i nf or mat i on capt ur ed by FACP i s r equi r ed f or  
r epor t i ng,  i nst al l  a Kel t r on Cor por at i on UL Li st ed Dat aTap FACP I nt er f ace 
[ Model  95K3222]  and coor di nat e pr ogr ammi ng wi t h Owner ' s Repr esent at i ve 
( i . e. ,  O & M Syst em Engi neer ) .  Pr ovi de a panel  RS- 232 I nt er f ace Modul e and 
conf i gur e ser i al  dat a por t  connect i ons as i ndi cat ed per  manuf act ur er ' s 
i nst r uct i ons and r ecommendat i ons.  Pr ovi de UL l i s t ed,  copper ,  t wi st ed pai r  
RS- 232 wi r i ng s i ze of  not  l ess t han 0. 8mm2 No.  18 AWG di amet er  wi t h an 
i nsul at i on r at i ng of  not  l ess t han 300 vol t s.  Use shi el ded,  t wi st ed pai r  
cabl e wher e r ecommended by t he manuf act ur er .  Ensur e cabl e i s l i s t ed as 
Type [ CMP] [ FPLP] [ f or  f i r e al ar m appl i cat i ons]

Power  t r ansmi t t er s by a combi nat i on of  l ocal l y avai l abl e 60 hz 120 V AC,  
and seal ed l ead- aci d t ype bat t er i es.  Pr ovi de dedi cat ed el ect r i cal  c i r cui t  
f or  CRMS wi t h sur ge pr ot ect i on,  c i r cui t  may be shar ed wi t h t he FACP.  The 
bat t er y package shal l  be capabl e of  suppl y i ng al l  t he power  r equi r ement s 
f or  a gi ven t r ansmi t t er .  Radi o f i r e al ar m t r ansmi t t er  st andby bat t er y 
capaci t y shal l  pr ovi de suf f i c i ent  power  t o oper at e t he t r ansmi t t er  i n a 
nor mal  st andby st at us f or  a mi ni mum of  [ 24] [ 60]  hour s and shal l  be capabl e 
of  t r ansmi t t i ng al ar ms dur i ng t hat  per i od.  Submi t  subst ant i at i ng bat t er y 
cal cul at i ons f or  super vi sor y and al ar m power  r equi r ement s.

Pr ovi de separ at e encl osur e( s)  as r equi r ed f or  60 hz 120 V( AC)  power  suppl y 
component s ( r ecept acl e and pl ug- i n st ep- down power  t r ansf or mer ) .  Pr ovi de 
AES Cor por at i on [ Model  1640- ENCL]  r adi o t r ansf or mer  encl osur e and secur e 
[ Model  1640]  t r ansf or mer  t o r ecept acl e wi t h t he scr ew pr ovi ded.  Pr ovi de 
f act or y pai nt ed wi t h a pr i me coat  and one or  mor e f i ni sh coat s of  
scr at ch- r esi st ant  baked enamel  r ed f i ni sh coat  on al l  encl osur es unl ess 
ot her wi se i ndi cat ed.

The r adi o f r equency ( RF)  power  out put  of  each t r ansmi t t er  shal l  be 
suf f i c i ent  f or  r el i abl e al ar m r epor t i ng.  The ant enna syst em and cabl i ng 
shal l  be f ur ni shed t o pr ovi de adequat e syst em gai n.  Each t r ansmi t t er  shal l  
t r ansmi t  a di st i nct  i dent i t y code number  as par t  of  al l  s i gnal s emanat i ng 
f r om t he t r ansmi t t er .

Pr ovi de a Met z ant enna [ Model  217]  omni di r ect i onal  wi t h a dr i v i ng poi nt  
i mpedance t o mat ch t r anscei ver  out put  ( SWR 1. 5: 1 or  l ess) .  Pr ovi de at  
l east  t wo RF pat hways acr oss t he mesh r adi o net wor k t o t he Cent r al  
moni t or i ng st at i on t o compl y wi t h NFPA 72.   Ant enna l i ght ni ng pr ot ect i on,  
sur ge pr ot ect i on,  and gr oundi ng r equi r ement s shal l  compl y wi t h NFPA 70,  
NFPA 780,  and as descr i bed on t he cont r act  dr awi ngs.

] 2. 3   ADDRESSABLE MODULES/ DEVI CES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  and edi t  par agr aphs as necessar y f or  
t he mul t i pl ex syst em desi gns onl y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de sol i d- st at e addr essabl e modul es compat i bl e wi t h t he FACP.   Pr ovi de 
modul es whi ch ar e sui t abl e f or  i ndi v i dual  out l et  box mount i ng or  gr oup 
mount i ng wi t hi n a cont r ol  encl osur e.

Pr ovi de f i el d addr essabl e modul es t o i ndi v i dual l y communi cat e wi t h t he 
FACP usi ng mul t i pl exed communi cat i on t echni ques.   Pr ovi de communi cat i on 
c i r cui t  wi r i ng connect i ons sui t abl e f or  super vi sed Cl ass A oper at i on.   
Der i ve modul e power  f r om t he communi cat i on c i r cui t  or  24 V( DC)  power  
suppl y super vi sed by t he FACP.   Ensur e i nval i d addr ess set t i ng,  component  
f ai l ur e,  or  power  f ai l ur e i ni t i at es a t r oubl e s i gnal  at  t he FACP.

Pr ovi de super vi sed addr essabl e modul es f or  i ni t i at i on c i r cui t s,  Cl ass A 
t ype,  unl ess ot her wi se i ndi cat ed.   Two- wi r e Cl ass B modul es ar e accept abl e 
when i nst al l ed i n t he same box or  encl osur e as t he connect ed i ni t i at i ng 
devi ce.

Pr ovi de super vi sed addr essabl e modul es f or  not i f i cat i on appl i ance ci r cui t s 
wi t h par al l el  wi r ed Cl ass A t ype unl ess ot her wi se i ndi cat ed.   Ensur e 
modul e i s sui t abl e f or  use wi t h al l  not i f i cat i on devi ces t ypes and r el ays.

Pr ovi de addr essabl e r el ay modul es f or  cont r ol  and/ or  r emot e r epor t i ng 
c i r cui t s ( addr essabl e r el ays) ,  i ncl udi ng 2 separ at e f used For m- C cont act s 
r at ed at  2 Amper es f or  28 V( DC)  or  120 V( AC) .

[ Pr ovi de addr essabl e modul es f or  [ suppr essi on]  [ ext i ngui shi ng]  syst em 
r el easi ng ser vi ce whi ch ar e UL l i s t ed f or  use wi t h t he f i r e al ar m cont r ol  
panel  and t he r el easi ng devi ce [ val ve]  [ _____] .   I ncl ude i n modul e al l  
necessar y c i r cui t r y t o super vi se t he syst em r el ease devi ce coi l . ]

2. 3. 1   Addr essabl e Modul e Boxes and Encl osur es

I nst al l  out door  modul es i n NEMA 250 [ Type 4X]  [ Type 3R]  [ st ai nl ess st eel ]  
r at ed encl osur es.

Pr ovi de manuf act ur er ' s st andar d out l et  box f or  encl osur e housi ng a s i ngl e 
i sol at ed modul e ( not  gr ouped wi t h ot her  modul es or  no ot her  modul es 
near by) .

Pr ovi de encl osur es housi ng mor e t han one addr essabl e modul e wi t h hi nged 
door  t ype wi t h back panel  f or  modul e mount i ng.   Pr ovi de hi nged cover ( s)  
wi t h an i nt egr al  pi n- t umbl er  cyl i nder  l ock ( Mor t i se or  St andar d Ri m 
Cyl i nder  f r om Best  Access Syst ems)  wi t h r emovabl e cor e t hat  accept s t he 
key pr esent l y i n use wi t h ot her  f i r e al ar m cont r ol  uni t s at  KSC;  l ock cor e 
wi l l  be pr ovi ded by t he gover nment .   Pr ovi de adequat el y s i zed encl osur e t o 
al l ow a mi ni mum of 50. 8mm 2- i nch wi r i ng space f or  al l  modul e t er mi nat i on 
poi nt s.   Pr ovi de addi t i onal  spar e space f or  [ 2]  [ _____]  f ut ur e modul es.   
Pr ovi de t er mi nal  st r i ps f or  i nt er f aci ng al l  modul e connect i ons t o f i el d 
wi r i ng.   Pr ovi de f act or y pai nt ed encl osur es wi t h a pr i me coat  and one or  
mor e f i ni sh coat s of  scr at ch- r esi st ant  baked enamel  r ed f i ni sh coat  unl ess 
ot her wi se i ndi cat ed.  Pr ovi de encl osur es wi t h an engr aved phenol i c 
namepl at e whi ch r ef l ect s t he cabi net  desi gnat i on as shown on t he cont r act  
dr awi ngs.

2. 4   ANNUNCI ATOR PANELS

Pr ovi de LCD al phanumer i c t ype annunci at or  compat i bl e wi t h and super vi sed 
f r om t he FACP,  wi t h an oper at i ng power  suppl y of  24 V( DC) .  Pr ovi de yel l ow 
l amp col or  f or  t r oubl e/ super vi sor y and r ed f or  al ar m;  al so pr ovi de a t est  
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swi t ch f or  t est i ng al l  l amps.  Pr ovi de each l amp wi t h a namepl at e,  wi t h 
zone and f unct i on i dent i f i ed f or  al l  l amps.

The di spl ay must  i ndi cat e t he devi ce i n al ar m or  super vi sor y and show t he 
devi ce name,  addr ess,  and bui l di ng l ocat i on.  Pr ogr am annunci at or  t o 
annunci at e onl y al ar m and super vi sor y s i gnal s;  annunci at e t r oubl e s i gnal s 
onl y at  t he mai n FACP.

Pr ovi de LED t ype gr aphi c annunci at or  panel s wher e i ndi cat ed.   I ncl ude 
l ami nat ed ar ea di spl ay t o i ndi cat e l ocat i on and condi t i on ( t r oubl e and 
al ar m)  of  devi ces connect ed wi t h annunci at or  panel s.

Pr ovi de t er mi nal  st r i ps sui t abl e f or  0. 8 mm t hr ough 2. 0 mm2 No.  18 t hr ough 
No.  14 AWG di amet er  sol i d copper  conduct or s f or  al l  annunci at or  panel  
wi r i ng connect i ons.

Mount  annunci at or  panel s i n manuf act ur er  r equi r ed encl osur es.   Pr ovi de 
hi nged cover  wi t h an i nt egr al  pi n- t umbl er  cyl i nder  l ock ( Mor t i se or  
St andar d Ri m Cyl i nder  f r om Best  Access Syst ems)  wi t h r emovabl e cor e t hat  
accept s t he key pr esent l y i n use wi t h ot her  f i r e al ar m cont r ol  uni t s at  
KSC;  l ock cor e wi l l  be pr ovi ded by t he gover nment .

2. 5   HEAT- ACTUATED DETECTORS

Pr ovi de al ar m- i ni t i at i ng heat - act uat ed det ect or s,  l i s t ed f or  use wi t h t he 
FACP i n accor dance wi t h UL 521.

[ Pr ovi de heat  det ect or s whi ch ar e i ndi v i dual l y addr essabl e by connect i on 
t o addr essabl e modul es.   Pr ovi de addr essabl e modul es i n accor dance wi t h 
t he par agr aph ent i t l ed,  " Addr essabl e Modul es/ Devi ces, "  of  t hi s sect i on. ]

[ Pr ovi de anal og addr essabl e heat  det ect or  wi t h base i ncl udi ng ci r cui t r y 
and user  sel ect abl e swi t chi ng r equi r ed f or  assi gni ng each det ect or  a 
uni que addr ess on t he FACP communi cat i on bus.   Ver i f y i nval i d addr ess 
swi t ch set t i ngs or  component  f ai l ur e i ni t i at es a t r oubl e s i gnal  at  t he 
FACP.   Pr ovi de det ect or  head whi ch pl ugs i nt o a separ at e r ecept acl e t ype 
base wi r ed t o t he FACP si gnal i ng l i ne c i r cui t  whi ch power s and moni t or s 
t he det ect or .   Pr ovi de super vi sed base whi ch i ni t i at es a t r oubl e s i gnal  at  
t he FACP i f  t he det ect or  i s r emoved. ]   

Pr ovi de det ect or s wi t h a set  of  nor mal l y open cont act s t hat  c l ose t o 
i ni t i at e an al ar m,  wi t h wi r i ng connect i ons whi ch ar e f or  super vi sed Cl ass 
A oper at i on,  and made wi t h t er mi nal  bl ocks capabl e of  accept i ng 0. 8 mm 
t hr ough 2. 0 mm2 No.  18 t hr ough No.  14 AWG di amet er  sol i d copper  
conduct or s.   Pr ovi de det ect or s wi t h a LED i ndi cat or  l i ght  whi ch gi ves a 
v i sual  i ndi cat i on when t he det ect or  i ni t i at es an al ar m.  Ensur e al l  
component s of  t he det ect or s ar e r ust  and cor r osi on r esi st ant .

Ensur e act i vat i on of  det ect or  causes annunci at i on at  t he FACP,  t r ansmi t s 
an al ar m t o t he Cent r al  Radi o Moni t or i ng St at i on,  and act i vat e t he 
bui l di ng evacuat i on not i f i cat i on appl i ances.

I n ar eas subj ect  t o moi st ur e or  ext er i or  at mospher i c condi t i ons,  pr ovi de 
onl y det ect or s t hat  ar e UL l i s t ed or  FM appr oved f or  use i n t hose 
l ocat i ons.

Ensur e encl osur es and det ect or s mount ed i n hazar dous l ocat i ons conf or m t o 
t he r equi r ement s of  Under wr i t er ' s Labor at or y ( UL)  or  Fact or y Mut ual  ( FM)  
f or  t he hazar dous l ocat i on c l assi f i cat i on i ndi cat ed.   Pr ovi de condui t  
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seal - of f  f i t t i ngs sui t abl e f or  t he hazar dous l ocat i on c l assi f i cat i on at  
each condui t  connect i on t o t he expl osi on- pr oof  encl osur e i n accor dance 
wi t h NFPA 70.

2. 5. 1   Combi nat i on Fi xed- Temper at ur e and Rat e- of - Ri se Det ect or

Det ect or s must  be sel f - r eset t i ng.  Det ect or  must  oper at e at  [ 57. 2] [ 68] [ 88]  
degr ees C [ 135] [ 155] [ 190]  degr ees F.  Det ect or  must  f eat ur e r at e of  r i se 
oper at i on bet ween 8. 33 and 13. 88 degr ees C 15 and 25 degr ees F.

2. 5. 2   Fi xed Temper at ur e Det ect or

Det ect or s must  be sel f - r eset t i ng.  Det ect or  must  have a speci f i c  
t emper at ur e set t i ng of  [ 57. 2] [ 68] [ 88]  degr ees C [ 135] [ 155] [ 190]  degr ees F.

Pr ovi de heat - act uat ed det ect or s i n el evat or  shaf t s and machi ne r ooms i n 
accor dance wi t h ASME A17. 1/ CSA B44 and NFPA 72.

2. 5. 3   Li ne- Type Fi xed Temper at ur e Heat  Det ect or

Pr ovi de [ t her most at i c]  or  [ t her mi st or ]  l i ne- t ype heat  det ect i on cabl e 
wher e i ndi cat ed,  wi t h cabl e nomi nal l y r at ed f or  a t emper at ur e of  138 
degr ees C 280 degr ees F and oper at i onal  on a f i xed t emper at ur e pr i nci pl e 
onl y.

Ensur e Li near  Heat  Det ect or  can di st i ngui sh when a physi cal  damage 
condi t i on and an al ar m condi t i on ar e pr esent .

2. 5. 4   Rat e Compensat i ng Heat  Det ect or

Pr ovi de her met i cal l y seal ed,  aut omat i cal l y r eset t i ng t ype det ect or s whi ch 
oper at e when ambi ent  ai r  t emper at ur e r eaches det ect or  set t i ng,  r egar dl ess 
of  r at e of  t emper at ur e r i se or  subj ect  t o t her mal  l ag.

2. 6   FLAME DETECTORS FOV

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Edi t  par agr aphs as necessar y f or  f l ame 
det ect i on char act er i st i cs.

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

2. 6. 1   Mul t i - spect r um I nf r ar ed ( I R)  Fl ame Det ect or s

Pr ovi de FM appr oved mul t i - spect r um I R f l ame det ect or s,  i ncor por at i ng al l  
sensor y,  s i gnal  pr ocessi ng,  and al ar m syst em i nt er f aci ng component s,  
sensi t i ve t o t he I R r adi at i on r ange best  sui t ed f or  t hei r  i nt ended use.  
Ensur e det ect or  l ogi c r equi r es I R si gnal  f r om t hr ee ( 3)  sensor s pr esent  i n 
t he pr oper  spect r al  s i gnat ur e,  as emi t t ed by a [ hydr ogen]  [ hydr ocar bon]  
f l ame and r et ai ns al ar m- i ni t i at i ng capabi l i t y  i n t he pr esence of  modul at ed 
f al se al ar m sour ces.  Ensur e det ect or  i s not  act i vat ed by s i ngl e sour ces of  
UV and I R r adi at i on i ncl udi ng sunl i ght  ( di r ect ,  i nt er mi t t ent ,  or  
r ef l ect ed) ,  quar t z hal ogen l i ght i ng,  el ect r i c di schar ge l i ght i ng,  ar c 
wel di ng,  l i ght ni ng,  r adi ant  heat ,  hot  engi ne exhaust ,  heat i ng coi l s,  et c. ,  
as wel l  as bei ng i mmune f r om r adi o f r equency i nt er f er ence and 
el ect r omagnet i c f r equency i nt er f er ence.  Det ect or s usi ng guar d band 
t echnol ogy ar e not  accept abl e.

Ensur e det ect or  has a mi ni mum f i el d of  v i ew of  90 degr ees al ong t he 
hor i zont al  axi s and 75 degr ees al ong t he ver t i cal  axi s,  and i s capabl e of  
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det ect i ng a [ _____]  f uel  t ype and mi ni mum [ ____]  s i ze at  a speci f i c  
[ _____]  di st ance f r om i t s axi s i n accor dance wi t h i t s desi gn FM 3260 
appr oval  per f or mance cr i t er i a.  Ensur e det ect or  r esponse t i me i s sel ect abl e 
t o 500 msec wi t h t ypi cal  r esponse under  5 seconds f or  i ni t i at i ng f i r e 
s i gnal ,  and i ncl udes sel f - di agnost i c f eat ur es t o moni t or  i t s sensor s,  
power  sour ce,  and i nt er nal  c i r cui t r y.

Det ect or s must  oper at e over  el ect r i cal l y super vi sed wi r i ng c i r cui t s and 
t he l oss of  power  t o t he det ect or  must  r esul t  i n a t r oubl e s i gnal .  Pr ovi de 
a det ect or  whi ch i ncor por at es separ at e s i ngl e pol e,  doubl e t hr ow ( SPDT)  
al ar m and t r oubl e cont act s r at ed 5 amper es mi ni mum at  30 V( DC) ,  wi t h al ar m 
cont act s whi ch act i vat e upon f i r e det ect i on and ar e pr ogr ammabl e f or  
l at chi ng or  non- l at chi ng oper at i on;  pr ogr am f or  non- l at chi ng oper at i on 
unl ess ot her wi se i ndi cat ed.    Ensur e cycl i ng det ect or  power  or  moment ar i l y  
( 10ms)  act i vat i ng t he manual  t est  l i ne r eset s l at chi ng al ar m cont act s.  
Pr ovi de non- l at chi ng t r oubl e cont act s whi ch act i vat e upon l oss of  uni t  
power  or  i nt er nal  di agnost i c f ai l ur e.    Pr ovi de wi r i ng connect i ons f or  al l  
cont act s sui t abl e f or  Cl ass A wi r i ng and made on scr ew t er mi nal s capabl e 
of  accept i ng 0. 8 mm t hr ough 3. 0 mm2 No.  18 t hr ough No.  12 AWG sol i d copper  
conduct or s.   Ensur e det ect or s ar e i ndi v i dual l y addr essabl e f or  al ar m and 
t r oubl e condi t i ons by connect i on t o addr essabl e modul es.    Pr ovi de 
addr essabl e modul es i n accor dance wi t h t he par agr aph ent i t l ed,  
" Addr essabl e Modul es/ Devi ces, "  of  t hi s sect i on.

Ensur e act i vat i on of  det ect or  causes annunci at i on at  t he FACP,  t r ansmi t s 
an al ar m t o t he Cent r al  Radi o Moni t or i ng St at i on,  and act i vat e t he 
bui l di ng evacuat i on not i f i cat i on appl i ances.

Power  det ect or  f r om a 24 V( DC)  sour ce.    Wher e a power  sour ce ot her  t han 
t he FACP i s used,  ensur e t he power  sour ce i s UL 864 l i s t ed,  and 
i ncor por at es power  suppl y,  bat t er y backup,  and power  t r ansf er  equi pment  i n 
accor dance wi t h t he par agr aph ent i t l ed,  " Fi r e Al ar m Cont r ol  Panel , "  of  
t hi s sect i on.  Ensur e det ect or  power  wi r i ng connect i ons ar e made on scr ew 
t er mi nal s sui t abl e f or  No.  16 t hr ough 5. 0 mm2 No.  10  AWG di amet er  sol i d 
copper  conduct or s.

Ensur e encl osur es and det ect or s mount ed i n hazar dous l ocat i ons conf or m t o 
t he r equi r ement s of  Under wr i t er ' s Labor at or y or  Fact or y Mut ual  f or  t he 
hazar dous l ocat i on c l assi f i cat i on i ndi cat ed.   I nst al l  condui t  seal - of f  
f i t t i ngs sui t abl e f or  t he hazar dous l ocat i on c l assi f i cat i on at  each 
condui t  connect i on t o t he expl osi on- pr oof  encl osur e i n accor dance wi t h 
NFPA 70.   Pr ovi de st ai nl ess st eel ,  r at ed NEMA 4X encl osur es,  and i ncl ude 
t hr eaded condui t  connect i on.   Mount  encl osur e on a st ai nl ess st eel  swi vel  
base,  whi ch al l ows 180 degr ee hor i zont al  and ver t i cal  r ot at i on f r om t he 
pi vot  poi nt .

[ A sel f - t est  f eat ur e must  be pr ovi ded f or  each det ect or  t o be i ndi v i dual l y 
t est ed.  Pr ovi de det ect or  wi t h an aut omat i c cal i br at ed i nt egr al  opt i cal  
i nt egr i t y t est  f eat ur e,  aut omat i cal l y per f or ms a t est ,  at  mi ni mum once per  
mi nut e,  and gener at e a f aul t  condi t i on when 50 per cent  of  t he det ect i on 
r ange i s l ost  ( opt i cal  cont ami nat i on,  et c. )  and do not  gener at e an al ar m 
when mor e t han 50 per cent  of  t he det ect i on r ange i s r et ai ned. ]

Pr ovi de a manual  r emot e t est  capabi l i t y  f or  each f l ame det ect or  f r om t he 
addr essabl e FACP.  Ensur e t he t est  i s  act i vat ed,  manual l y or  when t he 
addr essabl e cont r ol  modul e i s act i vat ed f r om t he FACP.  Ensur e act i vat i on 
of  t he cont r ol  c i r cui t  v i a t he addr essabl e cont r ol  modul e causes al l  t he 
associ at ed f l ame det ect or s t o go i nt o an al ar m condi t i on.  Al so ensur e t hat  
when t he t est  swi t ch i s r est or ed t o i t s nor mal  posi t i on al l  t he af f ect ed 
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f l ame det ect or s sel f - r est or e.  Ensur e f l ame det ect or  can be t est ed by use 
of  an ext er nal  I R t est  l amp and by use of  pl aci ng a magnet  at  t he det ect or .

2. 7   SMOKE DETECTORS

Pr ovi de anal og addr essabl e phot oel ect r i c al ar m i ni t i at i ng smoke det ect or s 
desi gned f or  use wi t h aut omat i c/ manual  f i r e al ar m syst ems i n accor dance 
wi t h UL 268.

Pr ovi de [ 2. 5]  [ _____]  per cent  per  f oot  nomi nal  obscur at i on 
( phot o- el ect r i c)  t ype smoke det ect or s,  l i s t ed f or  use wi t h FACP i nst al l ed,  
i ncl udi ng al l  r equi r ed accessor i es,  r ust  and cor r osi on r esi st ant .   Ensur e 
det ect or  head i s a pl ug- i n uni t ,  t hat  det ect or  cont ai ns no movi ng par t s,  
nor  r equi r es r eadj ust ment  or  r emoval  t o r esume nor mal  oper at i on af t er  an 
al ar m.   Pr ovi de al l  det ect or  openi ngs wi t h scr een t o pr event  t he ent r y of  
i nsect s and debr i s.

Pr ovi de det ect or  head t hat  pl ugs i nt o a separ at e r ecept acl e t ype base 
wi r ed t o t he FACP si gnal i ng l i ne c i r cui t  whi ch power s and moni t or s t he 
det ect or .  Pr ovi de det ect or s wi t h a set  of  nor mal l y open cont act s t hat  
c l ose t o i ni t i at e an al ar m,  wi r i ng connect i ons whi ch ar e f or  super vi sed 
Cl ass A oper at i on,  and base scr ew t er mi nal s sui t abl e f or  0. 8 mm t hr ough 
2. 0 mm2 No.  18 t hr ough No.  14 AWG di amet er  sol i d copper  conduct or s f or  al l  
wi r i ng connect i ons r equi r ed.    Ensur e base i s super vi sed t o i ni t i at e a 
t r oubl e s i gnal  at  t he f i r e al ar m cont r ol  panel  i f  t he det ect or  i s r emoved,  
and a l i ght  emi t t i ng di ode i ndi cat or  t o pr ovi de a v i sual  i ndi cat i on when 
t he det ect or  i ni t i at es an al ar m.

Ensur e act i vat i on of  det ect or  causes annunci at i on at  t he FACP,  t r ansmi t s 
an al ar m t o t he Cent r al  Radi o Moni t or i ng St at i on,  and act i vat e t he 
bui l di ng evacuat i on not i f i cat i on appl i ances.

Pr ovi de det ect or s i n ar eas subj ect  t o moi st ur e or  ext er i or  at mospher i c 
condi t i ons t hat  ar e UL l i s t ed or  FM appr oved f or  such l ocat i ons.

2. 7. 1   Duct  Smoke Det ect or s

Pr ovi de anal og addr essabl e al ar m- i ni t i at i ng duct - mount ed smoke det ect or  
desi gned f or  use wi t h aut omat i c/ manual  f i r e al ar m syst ems i n accor dance 
wi t h UL 268A.

Pr ovi de addr essabl e t ype duct  smoke det ect or s connect ed t o an addr essabl e 
FACP,  unl ess ot her wi se i ndi cat ed,  wi t h t he abi l i t y  t o per f or m sensi t i v i t y 
t est i ng f r om t he FACP i n accor dance wi t h NFPA 72.

Det ect or s must  be l i s t ed f or  oper at i on over  t he compl et e r ange of  ai r  
vel oci t i es,  t emper at ur e and humi di t y expect ed at  t he det ect or  when t he 
ai r - handl i ng syst em i s oper at i ng.  Pr ovi de phot oel ect r i c t ype duct  smoke 
det ect or s l i s t ed by UL Fi r e Pr ot  Di r  or  FM APP GUI DEFM Appr oval  Gui de,  
i ncl udi ng duct  housi ngs,  mount ed ext er i or  t o t he duct ,  and per f or at ed 
sampl i ng t ubes ext endi ng acr oss t he wi dt h of  t he duct .  Ensur e act i vat i on 
of  duct  smoke det ect or s causes shut down of  t he associ at ed ai r - handl i ng 
uni t  i n accor dance wi t h NFPA 90A,  annunci at i on at  t he FACP,  and t r ansmi t s 
a s i l ent  al ar m t o t he Cent r al  Radi o Moni t or i ng St at i on but  does not  
act i vat e t he bui l di ng evacuat i on not i f i cat i on appl i ances.  Pr ovi de a s i ngl e 
mai nt enance by- pass swi t ch t o i sol at e each ai r  handl i ng uni t ' s  duct  smoke 
det ect or s.

Ensur e act i vat i on of  any mai nt enance by- pass swi t ch i nhi bi t s r epor t i ng and 
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causes a super vi sor y condi t i on at  t he FACP,  and when t he mai nt enance 
by- pass swi t ch i s r est or ed t o i t s nor mal  conf i gur at i on,  t he super vi sor y 
s i gnal  at  t he FACP sel f - r est or es.  Wher e duct  smoke det ect or s
ar e i nst al l ed out door s,  i n uncondi t i oned mechani cal  or  el ect r i cal  r ooms,  
or  i n ar eas wi t h hi gh ambi ent  t emper at ur es and humi di t y,  or  i n hi gh 
ambi ent  t emper at ur e ar eas,  i nst al l  t he det ect or  housi ng i n an addi t i onal  
PVC encl osur e wi t h an addi t i onal  set  of  suppl y and exhaust  sampl i ng t ubes 
t o pr event  condensat i on f r om f or mi ng wi t hi n t he det ect or  housi ng.

Pr ovi de duct  smoke det ect or s wi t h t er mi nal s sui t abl e f or  Cl ass A wi r i ng 
power ed f r om t he panel  al ar m i ni t i at i on or  communi cat i on bus ci r cui t ;  
separ at e power  sour ces ar e not  accept abl e.

I nst al l  a separ at e r emot e i ndi cat or  f or  each duct  smoke det ect or .  
I ndi cat or  must  consi st  of  LED l amp wi t h a key t est  swi t ch t ype.  Wher e 
mul t i pl e duct  smoke det ect or s ar e i nst al l ed,  gr oup t he r emot e i ndi cat or s 
t oget her  at  a common l ocat i on.

2. 8   MANUAL ALARM STATI ONS

Pr ovi de non- coded,  s i ngl e act i on,  addr essabl e manual  al ar m st at i ons 
desi gned f or  use wi t h aut omat i c/ manual  f i r e al ar m syst ems i n accor dance 
wi t hUL 38.

Ensur e wi r i ng t er mi nal s ar e sui t abl e f or  Cl ass A wi r i ng and capabl e of  
accept i ng 0. 8 mm t hr ough 2. 0 mm2 No.  18 t hr ough No.  14 AWG di amet er  sol i d 
copper  conduct or s.   Make manual  al ar m st at i ons i ndi v i dual l y addr essabl e by 
connect i on t o addr essabl e modul es,  pr ovi ded i n accor dance wi t h t he 
par agr aph ent i t l ed,  " Addr essabl e Modul es/ Devi ces, "  of  t hi s sect i on.

Ensur e act i vat i on of  manual  pul l  st at i on causes annunci at i on at  t he FACP,  
t r ansmi t s an al ar m t o t he Cent r al  Radi o Moni t or i ng St at i on,  and act i vat e 
t he bui l di ng evacuat i on not i f i cat i on appl i ances.

Ensur e manual  al ar m st at i on door  has a pr ot ect ed,  pul l - down oper at i ng 
l ever  wi t h r ecessed f i nger  gr i p.    When oper at ed,  ensur e t he st at i on 
mechani cal l y l at ches,  c l oses si ngl e pol e cont act s,  and l ocks t he cont act s 
i n t he oper at ed posi t i on unt i l  r eset .  Pr ovi de manual  pul l  st at i ons t hat  
ar e t oggl e swi t ch t ype wi t h t er mi nal  boar d.  St at i ons wi t h a pushbut t on 
whi ch depends upon a spr i ng- l oaded devi ce t o c l ose t he cont act s when t he 
handl e i s pul l ed ar e not  accept abl e,  nor  ar e st at i ons whi ch ar e r eset t abl e 
wi t hout  t he use of  a key or  t ool .

Pr ovi de f act or y pai nt ed r ed f i ni sh coat  pul l  st at i on made of  i mpact  
r esi st ant ,  dur abl e pol ycar bonat e or  cast  met al  const r uct i on.  Pr ovi de 
i dent i f i cat i on and di r ect i ons f or  oper at i ng f i r e- al ar m st at i ons on t he 
cover  i n r ai sed or  depr essed whi t e- enamel ed l et t er s.

Fur ni sh sur f ace- mount ed st at i ons wi t h mat chi ng f act or y pai nt ed r ed f i ni sh 
coat  dur abl e pol ycar bonat e or  cast - i r on back boxes wi t h t op and bot t om 
t hr eaded- condui t  connect i ons.  For  st at i ons mount ed out door s,  pr ovi de 
weat her pr oof  t ype,  wi t h a neopr ene gasket ,  and pr ot ect  agai nst  cor r osi on.

For  hazar dous l ocat i ons,  pr ovi de manual  pul l  st at i ons t hat  ar e UL l i s t ed,  
FM appr oved,  or  appr oved by a r ecogni zed t est i ng l abor at or y f or  t he 
hazar dous l ocat i on c l assi f i cat i on i ndi cat ed.   Ensur e uni t  consi st s of  a 
compl et e manuf act ur ed expl osi on- pr oof  manual  pul l  st at i on assembl y.   
Pr ovi de condui t  seal - of f  f i t t i ngs sui t abl e f or  t he hazar d c l assi f i cat i on 
at  each condui t  connect i on t o t he expl osi on- pr oof  encl osur e i n accor dance 

SECTI ON 28 31 00. 00 98  Page 26



KSC

wi t h NFPA 70.

2. 9   HORN/ STROBE COMBI NATI ON UNI TS

Audi bl e appl i ances must  conf or m t o t he appl i cabl e r equi r ement s of  UL 464.  
Appl i ances must  be connect ed i nt o not i f i cat i on appl i ance ci r cui t s.  Hor ns 
must  be [ semi - f l ush mount ed] [ sur f ace- mount ed,  wi t h t he mat chi ng mount i ng 
backbox sur f ace mount ed vi br at i ng t ype sui t abl e f or  use i n an el ect r i cal l y 
super vi sed ci r cui t ] .  [ Mul t i t one ] hor ns must  pr oduce a sound r at i ng of  at  
l east  85 dBA at 3. 1 met er s 10 f eet . [  Hor ns used i n ext er i or  l ocat i ons must  
be speci f i cal l y l i s t ed [ weat her pr oof ]  or  appr oved f or  out door  use and be 
pr ovi ded wi t h met al  housi ng and pr ot ect i ve gr i l l es. ] [  Hor ns must  be 
expl osi on pr oof ] .

Wher e hor ns and st r obes ar e pr ovi ded i n t he same l ocat i on,  t hey may be 
combi ned i nt o a s i ngl e uni t .

2. 10   STROBE UNI TS

Pr ovi de st r obe uni t s desi gned f or  use wi t h aut omat i c/ manual  f i r e al ar m 
syst ems,  i n accor dance wi t h UL 1971,  UL 1638,  Amer i cans wi t h Di sabi l i t i es 
Act  ( ADA)  and Ar chi t ect ur al  Bar r i er s Act  ( ABA) .

Pr ovi de UL l i s t ed or  FM appr oved st r obe uni t s i ncl udi ng f act or y pai nt ed 
r ed f i ni sh coat  housi ng made of  i mpact  r esi st ant  pol ycar bonat e or  cast  
met al ,  c l ear  hi gh i nt ensi t y opt i c l ens wi t h whi t e " FI RE"  l et t er i ng on t wo 
si des,  and a xenon f l ash t ube or  l i ght  emi t t i ng di ode ( LED)  wi t h sol i d 
st at e c i r cui t r y.  Ensur e uni t  br i ght ness candel a r at i ng i s set  i n 
accor dance wi t h NFPA 72,  pr oduci ng a mi ni mum f l ashi ng f r equency of  1 Hz 
and a maxi mum of  2 Hz.  Pr ovi de a [ mul t i pl e- candel a] [ f i xed candel a ( as 
descr i bed on t he cont r act  dr awi ng) ]  t ype st r obe.  Synchr oni ze st r obes i n 
accor dance wi t h NFPA 72.

Addr essabl e st r obes ar e not  accept abl e.

Ensur e v i sual  not i f i cat i on appl i ance ci r cui t s have suf f i c i ent  capaci t y t o 
oper at e al l  devi ces connect ed.

Pr ovi de uni t s whi ch oper at e f r om pol ar i zed 24 V( DC) ,  Cl ass A,  par al l el  
wi r ed super vi sed not i f i cat i on appl i ance ci r cui t s,  and capabi l i t y  of  
oper at i ng over  a 20 per cent  var i at i on i n nomi nal  i nput  vol t age.  Ensur e 
wi r i ng connect i on scr ew t er mi nal  bl ocks ar e sui t abl e f or  1. 0 t hr ough 3. 0 
mm2 No.  16 t hr ough No.  12 AWG di amet er  sol i d copper  conduct or s.

Pr ovi de [ semi - f l ush mount ed] [ sur f ace- mount ed,  wi t h t he mat chi ng mount i ng 
backbox sur f ace mount ed t ype]  uni t s.  Pr ovi de weat her pr oof  uni t s wi t h a 
neopr ene gasket ,  pr ot ect ed f r om cor r osi on,  i n ext er i or  or  wet  l ocat i ons.

I f  mount ed i n hazar dous l ocat i ons,  pr ovi de st r obes UL l i s t ed or  FM 
appr oved f or  t he hazar dous l ocat i on c l assi f i cat i on i ndi cat ed.   When t he 
uni t  i s  not  f act or y seal ed,  pr ovi de condui t  seal - of f  f i t t i ngs sui t abl e f or  
t he hazar dous l ocat i on c l assi f i cat i on i ndi cat ed at  each condui t  connect i on 
t o t he expl osi on- pr oof  encl osur e i n accor dance wi t h NFPA 70.

2. 11   SPEAKERS

Pr ovi de speaker s UL l i s t ed or  FM appr oved f or  audi bl e s i gnal  use,  desi gned 
f or  use wi t h aut omat i c/ manual  f i r e al ar m syst ems i n accor dance wi t h UL 1480
 and UL 1711,  capabl e of  c l ear l y r epr oduci ng voi ce messages and hor n,  
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bel l ,  chi me,  or  s l ow whoop t one si n a t hr ee- pul se t empor al  pat t er n over  a 
400 t o 4000 Hz r ange.   Ensur e speaker  out put  at  1000 Hz f or  1- wat t  i nput  
power  i s no l ess t han 87 dB at  3. 04 m 10 f eet .

Pr ovi de Not i f i cat i on Appl i ance mechani sm consi st i ng of  seal ed speaker  and 
mul t i pl e- t ap i mpedance mat chi ng t r ansf or mer  sui t abl e f or  24 V( DC) ,  Cl ass A 
par al l el - wi r ed,  super vi sed audi o s i gnal i ng syst ems.   I ncl ude wi t h 
t r ansf or mer  set t i ngs 0. 25,  0. 5,  1. 0,  and 2. 0 wat t  t aps unl ess ot her wi se 
i ndi cat ed.   Ensur e Wi r i ng connect i ons f or  4 wi r e oper at i on ar e scr ew 
t er mi nal s sui t abl e f or  1. 0 t hr ough 3. 0 mm2 No.  16 t hr ough No.  12 AWG 
di amet er  conduct or s.

Pr ovi de f act or y pai nt ed r ed f i ni sh coat  speaker  housi ngs made of  i mpact  
r esi st ant  pol ycar bonat e or  cast  met al  const r uct i on.   Mount  f l ush mount ed 
i nt er i or  speaker s usi ng st andar d el ect r i cal  back boxes.    Mount  sur f ace 
mount ed speaker s usi ng f act or y pai nt ed r ed f i ni sh coat  cast  i r on or  cast  
al umi num boxes wi t h t hr eaded condui t  hubs.    I f  mount ed i n ext er i or  or  wet  
l ocat i ons,  pr ovi de weat her - pr oof  t ype wi t h a neopr ene gasket ,  pr ot ect ed 
f r om cor r osi on.

Ensur e st r obe por t i on of  a combi nat i on audi bl e/ v i sual  not i f i cat i on 
appl i ance i s i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  t he par agr aph 
ent i t l ed,  " St r obe Uni t s, "  of  t hi s sect i on.

I f  mount ed i n hazar dous l ocat i ons,  pr ovi de speaker s UL l i s t ed or  FM 
appr oved f or  t he hazar dous l ocat i on c l assi f i cat i on i ndi cat ed.   When t he 
uni t  i s  not  f act or y seal ed,  pr ovi de condui t  seal - of f  f i t t i ngs sui t abl e f or  
t he hazar dous l ocat i on c l assi f i cat i on i ndi cat ed at  each condui t  connect i on 
t o t he expl osi on- pr oof  encl osur e i n accor dance wi t h NFPA 70.

2. 12   WATER FLOW ALARM DEVI CES

Pr ovi de al ar m- i ni t i at i ng wat er  f l ow devi ces desi gned f or  use wi t h 
aut omat i c/ manual  f i r e al ar m syst ems,  i n accor dance wi t h UL 346,  conf or mi ng 
t o UL or  FM r equi r ement s f or  t he par t i cul ar  t ype of  spr i nkl er  syst em bei ng 
speci f i ed.

Ensur e cont act  have a mi ni mum of  2 s i ngl e pol e,  doubl e t hr ow cont act s 
r at ed 5 amps at  28 V( DC)  or  250 V( AC) .   Make wat er  f l ow devi ces 
i ndi v i dual l y addr essabl e by connect i on t o addr essabl e modul es,  and pr ovi de 
i n accor dance wi t h t he par agr aph ent i t l ed,  " Addr essabl e Modul es/ Devi ces, "  
of  t hi s sect i on.   

Ensur e act i vat i on of  devi ce causes annunci at i on at  t he FACP,  t r ansmi t s an 
al ar m t o t he Cent r al  Radi o Moni t or i ng St at i on,  and act i vat e t he bui l di ng 
evacuat i on not i f i cat i on appl i ances.

Oper at i on of  a spr i nkl er  wat er f l ow swi t ch ser vi ng an el evat or  machi ner y 
r oom or  el evat or  shaf t  must  oper at e shunt  t r i p c i r cui t  br eaker ( s)  t o shut  
down power  t o t he el evat or ( s)  i n accor dance wi t h ASME A17. 1/ CSA B44/ CSA 
B44.

Pr ovi de weat her pr oof  and cor r osi on pr ot ect ed f l ow devi ces f or  out door  
i nst al l at i ons.   I f  i nst al l ed i n hazar dous l ocat i ons,  pr ovi de wat er  f l ow 
devi ces UL l i s t ed or  FM appr oved f or  t he hazar dous l ocat i on c l assi f i cat i on 
i ndi cat ed.   When t he swi t ch i s not  f act or y seal ed,  pr ovi de condui t  
seal - of f  f i t t i ngs sui t abl e f or  t he hazar dous l ocat i on c l assi f i cat i on 
i ndi cat ed at  each condui t  connect i on t o t he expl osi on- pr oof  encl osur e i n 
accor dance wi t h NFPA 70.
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2. 12. 1   Pr essur e Swi t ch

Wi r e al ar m pr essur e swi t ch t o make or  br eak an al ar m ci r cui t  dependi ng on 
r i se or  f al l  of  wat er  pr essur e.   

2. 12. 2   Vane- Type Fl ow Swi t ch

Pr ovi de vane- t ype al ar m f l ow swi t ch whi ch makes or  br eaks an al ar m ci r cui t  
upon def l ect i on by a vol ume of  f l owi ng wat er  t hat  equal s or  exceeds t he 
capaci t y of  a s i ngl e spr i nkl er .   Ensur e al ar m f l ow swi t ch has an 
i nst ant - r ecycl e pneumat i c- r et ar d,  or  el ect r oni c adj ust abl e set t i ng t i me 
del ay,  set t abl e f r om 45 t o 90 seconds.  Dur i ng Pr el i mi nar y Test i ng,  ver i f y 
swi t ch i s set  t o 50 t o 70 seconds.

2. 13   VALVE TAMPER SWI TCHES

Pr ovi de super vi sor y i ni t i at i ng val ve t amper  swi t ches desi gned f or  use wi t h 
aut omat i c/ manual  f i r e al ar m syst ems,  i n accor dance wi t h UL 346,  conf or mi ng 
t o UL or  FM r equi r ement s of  use on t he speci f i ed val ve.

Pr ovi de cont act s wi t h a mi ni mum of  2 s i ngl e pol e,  doubl e t hr ow cont act s 
r at ed 5 amps at  28 V( DC)  or  250 V( AC) .   Ensur e val ve t amper  swi t ches ar e 
i ndi v i dual l y addr essabl e by connect i on t o addr essabl e modul es,  i n 
accor dance wi t h t he par agr aph ent i t l ed,  " Addr essabl e Modul es/ Devi ces, "  of  
t hi s sect i on.

Pr ovi de weat her pr oof ,  cor r osi on- pr ot ect ed swi t ches f or  out door  
i nst al l at i ons.   I n hazar dous l ocat i ons,  pr ovi de val ve t amper  swi t ches UL 
l i s t ed or  FM appr oved f or  t he hazar dous l ocat i on c l assi f i cat i on 
i ndi cat ed.   I f  t he t amper  swi t ch i s not  f act or y seal ed,  pr ovi de condui t  
seal - of f  f i t t i ngs sui t abl e f or  t he hazar dous l ocat i on c l assi f i cat i on 
i ndi cat ed,  at  each condui t  connect i on t o t he expl osi on- pr oof  encl osur e i n 
accor dance wi t h NFPA 70.

Wher e cl ose- val ve super vi s i on i s r equi r ed f or  syst em 
conf i gur at i on/ pr ogr ammi ng capabi l i t i es,  do not  use devi ces desi gned t o 
moni t or  open val ves.  Use devi ce Desi gned f or  t hi s speci al  t ype 
appl i cat i on,  such as pot t er  pl ug t ype super vi sor y swi t ch or  equal .  
Ot her wi se use nonel ect r i cal  met hods,  such as chai ns.

2. 14   REMOTE AUXI LI ARY CONTROL RELAYS

Pr ovi de r emot e cont r ol  r el ays wi t h cont i nuous dut y coi l s r at ed 24 V( DC) .   
Wher e r el ays ar e used on Cl ass A par al l el  wi r ed super vi sed ci r cui t s,  
ensur e coi l s i ncor por at e super vi sor y cur r ent  bl ocki ng di ode.   Pr ovi de 
r el ays wi t h a mi ni mum of  2 s i ngl e pol e,  doubl e t hr ow cont act s r at ed 5 amps 
at  28 V( DC)  or  250 V( AC) .   Wher e auxi l i ar y cont r ol  c i r cui t s connect ed t o 
t he r el ay ar e pr ot ect ed at  a hi gher  ampaci t y t han t he r el ay cont act s ar e 
r at ed,  pr ovi de f usi ng r at ed t o pr ot ect  t he r el ay cont act s i n t he r el ay 
encl osur e.

Pr ovi de addr essabl e t ype r el ays,  wher e i ndi cat ed,  i n accor dance wi t h t he 
par agr aph ent i t l ed,  " Addr essabl e Modul es/ Devi ces, "  of  t hi s sect i on.

Mount  r emot e auxi l i ar y cont r ol  r el ays i n encl osur es i ndi cat ed,  or  i f  not  
i ndi cat ed,  i n manuf act ur er ' s f i ni shed r ed pai nt ed r equi r ed encl osur e.   
I nst al l  out door  r el ays i n a weat her pr oof  encl osur e wi t h a neopr ene gasket  
and pr ot ect i on agai nst  cor r osi on.
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I n hazar dous l ocat i ons,  i nst al l  r el ays wi t h encl osur es UL l i s t ed or  FM 
appr oved f or  t he hazar dous l ocat i on c l assi f i cat i on i ndi cat ed.   Pr ovi de 
seal - of f  condui t  f i t t i ngs at  each condui t  connect i on t o t he 
expl osi on- pr oof  encl osur e i n accor dance wi t h NFPA 70.

Label  encl osur e wi t h an engr aved phenol i c namepl at e st at i ng,  " F/ A RELAY. "

The auxi l i ar y cont act s must  be suppl i ed by t he f i r e al ar m syst em 
manuf act ur er  t o ensur e compl et e syst em compat i bi l i t y .  Mount  r emot e 
auxi l i ar y cont r ol  r el ays and super vi se wi t hi n 0. 91 m 3 f eet  of  t he 
cont r ol l ed devi ce i n accor dance wi t h NFPA 72.

2. 15   POWER SOURCE

Ensur e pr i mar y power  t o t he l ocal  syst ems f or  al l  pur poses,  i ncl udi ng 
separ at el y power ed not i f i cat i on appl i ances and i ni t i at i ng devi ces,  i s  60 
her t z 120 V.   Ensur e syst em oper at es sat i sf act or i l y  bet ween 85 and 110 
per cent  of  nor mal  vol t age.   Pr ovi de f i r e- al ar m- syst em 
di sconnect / pr ot ect i ve devi ce as a f used swi t ch wi t h f act or y pai nt ed r ed 
f i ni sh coat .   Mount  t hi s di sconnect  f used swi t ch adj acent  t o t he mai n FACP 
and,  wher e appl i cabl e,  t o auxi l i ar y/ suppl ement al  f i r e al ar m syst em 
panel ( s) .    Mar k as FI RE- ALARM DI SCONNECT FED FROM ( i ndi cat e suppl y 
c i r cui t )  wi t h 0. 5 13mm 1/ 2- i nch hi gh l et t er s i n whi t e pai nt  or  engr aved 
phenol i c i dent i f i cat i on pl at es f ast ened wi t h sheet met al  scr ews.   Ensur e 
swi t ch i s capabl e of  bei ng l ocked i n t he " on"  or  " of f "  posi t i on,  a f eat ur e 
whi ch can not  i nt er f er e wi t h t he c i r cui t  pr ot ect i on capabi l i t y  of  t he 
devi ce.   Equi p swi t ch wi t h sur ge suppr essi on f or  al l  phase and neut r al  
conduct or s.   I nst al l  cur r ent  l i mi t i ng Cl ass RK1 f uses pr oper l y s i zed t o 
pr ot ect  t he f i r e al ar m equi pment .

When power  i s suppl i ed f r om a si ngl e 20- amp ci r cui t  br eaker ,  pr ovi de a 
f act or y f i ni shed r ed adj ust abl e set  scr ew t ype cl ampi ng devi ce over  t he 
c i r cui t  br eaker  handl e t o pr event  handl e oper at i on.

2. 16   WI RI NG

Pr ovi de copper  conduct or  wi r i ng i n accor dance wi t h NFPA 70 and NFPA 72.   
Connect  al l  devi ces per  NFPA 72,  wi t h t he wi r e t ypes speci f i ed i n t hi s 
sect i on,  unl ess speci f i cal l y not ed ot her wi se i n t he par agr aph ent i t l ed,  
" Wi r i ng ( Wi r e and Mul t i  Conduct or  Cabl e) .   For  120 V( AC)  c i r cui t s,  use 3. 0 
mm2 No.  12 AWG mi ni mum st r anded copper  wi t h an i nsul at i on r at i ng of  not  
l ess t han 600 V( AC) .

Ensur e al l  conduct or s i nst al l ed on f i r e al ar m syst ems ar e sol i d copper  
wi t h an i nsul at i on r at i ng of  not  l ess t han 300 vol t s,  per manent l y mar ked 
wi t h t he s i ze,  vol t age r at i ng and manuf act ur er ' s name on t he conduct or  
j acket  at  no l ess t han 610 mm 2 f eet  i nt er val s.   Conduct or  s i zes ar e 
l i s t ed bel ow.

Wher e modi f i cat i ons ar e made t o exi st i ng syst ems,  mat ch t he new or  added 
conduct or s t o t he s i ze and col or - codi ng of  t he exi st i ng syst em.   Conduct or  
AWG di amet er  and I nsul at i on Type ar e l i s t ed bel ow.   Requi r ed wi r e col or s 
ar e l i s t ed i n t he par agr aph ent i t l ed,  " Wi r i ng ( Wi r e and Mul t i - Conduct or  
Cabl e) , "  of  t hi s sect i on.

Pr ovi de sol i d copper  meet i ng UL 497B r equi r ement s,  f or  conduct or s i n 
Si gnal i ng Li ne Ci r cui t s ( SLC) .  Use shi el ded,  t wi st ed pai r  cabl e wher e 
r ecommended by t he manuf act ur er .  For  shi el ded wi r i ng,  gr ound t he shi el d at  
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onl y one poi nt ,  whi ch i s i n or  adj acent  t o t he FACP.  Unshi el ded,  t wi st ed 
pai r  cabl e i s per mi t t ed t o be used i f  t he manuf act ur er ' s i nst al l at i on 
manual  r equi r es,  or  st at es pr ef er ence f or ,  unshi el ded cabl e.  Ensur e cabl e 
i s l i s t ed as Type FPL,  Power - Li mi t ed Fi r e Pr ot ect i ve Si gnal i ng Cabl e,  as 
appr opr i at e wi t h r ed col or ed cover i ng.  Sel ect  a wi r e s i ze suf f i c i ent  t o 
pr event  vol t age dr op pr obl ems,  ot her wi se pr ovi de copper  conduct or  s i ze of  
not  l ess t han1. 0 mm2 No.  16 AWG.

Pr ovi de sol i d copper ,  shi el ded,  t wi st ed pai r ,  meet i ng UL 497B 
r equi r ement s,  f or  conduct or s i n Speaker  audi o c i r cui t s and r emot e 
r epor t i ng c i r cui t s.  Ensur e cabl e i s l i s t ed as Type FPL,  Power - Li mi t ed Fi r e 
Pr ot ect i ve Si gnal i ng Cabl e,  as appr opr i at e wi t h r ed col or ed cover i ng.  
Sel ect  a wi r e s i ze suf f i c i ent  t o pr event  vol t age dr op pr obl ems,  ot her wi se 
pr ovi de copper  conduct or  s i ze of  not  l ess t han 1. 0 mm2 No.  18 AWG di amet er  
f or  r emot e r epor t i ng c i r cui t s and 2. 0 mm2 No.  14 AWG di amet er  f or  Speaker  
audi o c i r cui t s.

Ai r  sampl i ng det ect i on uni t s ar e per mi t t ed t o use 0. 8 mm2 No.  18 AWG f or  
connect i on t o addr essabl e modul es wi t h maxi mum conduct or  l engt h not  t o 
exceed 7. 62m 25 f t .

Pr ovi de di r ect  cur r ent  i ni t i at i ng devi ce c i r cui t  copper  conduct or  s i ze 
suf f i c i ent  t o pr event  vol t age dr op pr obl ems,  ot her wi se pr ovi de copper  
conduct or  s i ze of  not  l ess t han 1. 0 mm2 No.  16 AWG di amet er ,  wi t h 
i nsul at i on Type TFN or  not  l ess t han 2. 0 mm2 No.  14 AWG di amet er ,  wi t h 
i nsul at i on Type THHN/ THWN.

Si ze power  l eads f r om t he cont r ol  panel  f or  pr oduct - of - combust i on 
det ect or s accor di ngl y,  but  not  l ess t han 2. 0 mm2 No.  14 AWG di amet er ,  wi t h 
i nsul at i on Type THHN/ THWN f or  2. 0 mm2 No.  14 AWG di amet er  and l ar ger .

Pr ovi de di r ect  cur r ent  not i f i cat i on appl i ance ci r cui t  ( st r obes,  hor ns)  
copper  conduct or  s i ze suf f i c i ent  t o pr event  vol t age dr op pr obl ems,  
ot her wi se pr ovi de copper  conduct or  s i ze of  not  l ess t han 2. 0 mm2 No.  14 AWG
 di amet er ,  wi t h i nsul at i on Type THHN/ THWN.

Pr ovi de di r ect  cur r ent  auxi l i ar y cont r ol  devi ce ( AHU shut  down r el ay)  
c i r cui t  copper  conduct or  s i ze suf f i c i ent  t o pr event  vol t age dr op pr obl ems,  
ot her wi se pr ovi de copper  conduct or  s i ze of  not  l ess t han 2. 0 mm2No.  14 AWG 
di amet er ,  wi t h i nsul at i on Type THHN/ THWN.

Pr ovi de sol enoi d val ve cont r ol  c i r cui t  copper  conduct or  s i ze suf f i c i ent  t o 
pr event  vol t age dr op pr obl ems,  ot her wi se pr ovi de copper  conduct or  s i ze of  
not  l ess t han 2. 0 mm2 No.  14 AWG di amet er ,  wi t h i nsul at i on t ype THHN/ THWN.

[ Ensur e al l  under gr ound ci r cui t  wi r i ng meet s UL 444,  UL 13,  UL 1424 and 
TI A 455- 82B wat er  i nf i l t r at i on t est s. ]

[ 2. 16. 1   Fi r e Resi st i ve Cabl es

Pr ovi de f i r e r esi st i ve cabl es f or  not i f i cat i on appl i ance ci r cui t s desi gned 
f or  use wi t h aut omat i c/ manual  f i r e al ar m syst ems i n accor dance wi t h UL 2196.

Pr ovi de UL Fi r e Pr ot  Di r  l i s t ed Type FPL- CI  f i r e al ar m cabl e f or  use wi t h 
power  l i mi t ed f i r e al ar m not i f i cat i on appl i ance ci r cui t s.   Ensur e t he CI  
cabl e has a mi ni mum 2- hour  f i r e r esi st ance r at i ng by havi ng passed t he 
appl i cabl e t est i ng r equi r ement s of  UL 2196.   I nst al l  t hi s cabl e i n 
l ocat i ons r equi r ed t o meet  NFPA 72 sur vi vabi l i t y  r equi r ement s.
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] 2. 17   SURGE SUPPRESSORS

Pr ovi de l i ne vol t age and l ow vol t age sur ge suppr essi on devi ces t o suppr ess 
al l  vol t age t r ansi ent s whi ch mi ght  damage t he cont r ol  panel  component s.

I nst al l  sur ge suppr essi on i n accor dance wi t h UL 497B on each conduct or  of  
f i r e al ar m ci r cui t s whi ch ext end beyond a bui l di ng.   Locat e pr ot ect i on as 
c l ose as pr act i cal  t o t he poi nt  wher e t he ci r cui t s l eave t he bui l di ng.   
I nst al l  pr ot ect or s i n f act or y pai nt ed wi t h a pr i me coat  and one or  mor e 
f i ni sh coat s of  scr at ch- r esi st ant  baked enamel  r ed f i ni sh coat  sur ge 
suppr essi on cabi net s of  adequat e s i ze wi t h t er mi nal  st r i ps f or  al l  wi r i ng 
connect i ons.   Wher e i nst al l ed out door s,  pr ovi de st ai nl ess st eel  NEMA 4X 
r at ed cabi net s.   Pr ovi de a copper  gr ound bus i nsi de t he cabi net  and 
connect  pr ot ect or s t o an ear t h gr ound el ect r ode syst em i n accor dance wi t h 
t he manuf act ur er ' s r equi r ement s and NFPA 70.   Ensur e an et ched met al  or  
engr aved l ami nat ed pl ast i c i dent i f i cat i on pl at e l abel ed,  " TSTC, "  i s 
af f i xed t o t he cabi net  door  of  t he al ar m cont r ol  uni t  t o i dent i f y t he 
cabi net  as a f i r e al ar m t r ansi ent  sur ge t er mi nal  cabi net .   For  cabi net s 
not  pai nt ed r ed,  t he i dent i f i cat i on pl at e has whi t e l et t er s on a r ed 
backgr ound.

2. 17. 1   Li ne Vol t age Sur ge Suppr essor s

Pr ovi de suppr essor  UL 1449 l i s t ed wi t h a maxi mum 330- vol t  c l ampi ng l evel  
and a maxi mum r esponse t i me of  5 nanoseconds,  and al so meet s I EEE C62. 41,  
cat egor y B t est s f or  sur ge capaci t y.   Ensur e suppr essor  i s a mul t i - st age 
const r uct i on t ype whi ch i ncl udes i nduct or s and si l i con aval anche zener  
di odes.   Pr ovi de suppr essor  whi ch has a l ong- l i f e i ndi cat i ng l amp ( l i ght  
emi t t i ng di ode or  neon l amp)  whi ch ext i ngui shes upon f ai l ur e of  pr ot ect i on 
component s,  wi t h ext er nal l y accessi bl e f uses.   Wi r e i n ser i es wi t h t he 
i ncomi ng power  sour ce t o t he pr ot ect ed equi pment  usi ng scr ew t er mi nat i ons.

2. 17. 2   Low Vol t age Sur ge Suppr essor s

Pr ovi de f or  al l  c i r cui t s whi ch l eave t he bui l di ng shel l  and as shown on 
t he cont r act  dr awi ngs.   When ci r cui t s i nt er connect  t wo or  mor e bui l di ngs,  
pr ovi de suppr essor s at  t he c i r cui t  ent r ance t o each bui l di ng.   Ensur e 
suppr essor  i s UL 497B l i s t ed,  wi t h a maxi mum 30- vol t  c l ampi ng l evel  and a 
maxi mum r esponse t i me of  f i ve nanoseconds,  wi t h mul t i - st age const r uct i on 
and bot h di f f er ent i al / common mode pr ot ect i on.

[ 2. 18   SOLENOI D VALVES AND SAFI NG KEY SWI TCH

Pr ovi de sol enoi d val ves at  [ suppr essi on]  [ ext i ngui shi ng]  syst em val ves 
i ndi cat ed,  UL l i s t ed or  FM appr oved f or  oper at i on wi t h t he r espect i ve   
r el easi ng cont r ol  panel .   Pr ovi de sol enoi d val ves wi t h al l  f i t t i ngs,  
har dwar e meet i ng t he speci f i ed i n Di v i s i on 21 DELUGE FI RE- SUPPRESSI ON 
SPRI NKLER SYSTEMS,  and sol enoi d f i r e al ar m i nt er f ace modul es as r equi r ed 
speci f i ed her ei n.

I ncor por at e a saf i ng key swi t ch i n sol enoi d val ve,  wi t h saf i ng key 
swi t ches whi ch accept s a Best  Access Syst ems 7- Pi n cor e ( Mor t i se or  
St andar d Ri m Cyl i nder ) .   Desi gn swi t ch and oper at or  f or  mount i ng on t he 
f r ont  of  a sheet  met al  el ect r i cal  encl osur e cabi net .   Ensur e t hat  each key 
swi t ch di sconnect s al l  conduct or s connect ed t o t he r el easi ng sol enoi d 
val ve,  and t hat  swi t ch cont act s ar e r at ed 5 amps mi ni mum at  28V DC.   
Ensur e act i vat i on of  saf i ng key swi t ch causes annunci at i on at  t he FACP,  
t r ansmi t s a t r oubl e t o t he Cent r al  Radi o Moni t or i ng St at i on.
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When i nst al l ed i n hazar dous l ocat i ons,  pr ovi de sol enoi d val ves UL l i s t ed 
or  FM appr oved f or  t he hazar dous l ocat i on c l assi f i cat i on i ndi cat ed.   When 
t he sol enoi d val ve i s not  f act or y seal ed,  pr ovi de condui t  seal - of f  
f i t t i ngs sui t abl e f or  t he hazar dous l ocat i on c l assi f i cat i on i ndi cat ed at  
each condui t  connect i on t o t he expl osi on- pr oof  encl osur e i n accor dance 
wi t h NFPA 70.

] 2. 19   MANUAL ACTI VATI ON STATI ONS

Pr ovi de manual  act i vat i on st at i ons t hat  meet  t he r equi r ement s speci f i ed i n 
Di v i s i on 21 DELUGE FI RE- SUPPRESSI ON SPRI NKLER SYSTEMS.

PART 3   EXECUTI ON

3. 1   SYSTEM SEQUENCE OF OPERATI ON

3. 1. 1   Nor mal  Oper at i on

Ensur e al l  swi t ches ar e i n t he nor mal  posi t i on;  avai l abl e power  i ndi cat or  
l i ght  i s  on,  t he t r oubl e and det ect or  i ndi cat i on l i ght s ar e of f ,  and al l  
c i r cui t s ar e el ect r i cal l y super vi sed.

3. 1. 2   Super vi sor y Condi t i on

Per  syst em condi t i ons i dent i f i ed i n t he par agr aph ent i t l ed,  " Fi r e Al ar m 
Cont r ol  Panel , "  of  t hi s sect i on,  ensur e t hat  a super vi sor y s i gnal  i s  
t r ansmi t t ed t o t he Cent r al  Radi o Moni t or i ng Syst em,  devi ce i ndi cat i on i s 
pr ovi ded,  a super vi sor y s i gnal  i s  act i vat ed i n t he FACP,  and i nput  i s 
pr ovi ded t o r emot e annunci at or s ( when used) .   Ensur e super vi sor y s i gnal  i n 
t he al ar m cont r ol  uni t  i s  compr i sed of  v i sual  and audi bl e i ndi cat i ons and 
i s sel f - r est or i ng.

3. 1. 3   Tr oubl e Condi t i on

Per  syst em condi t i ons i dent i f i ed i n t he par agr aph ent i t l ed,  " Fi r e Al ar m 
Cont r ol  Panel , "  of  t hi s sect i on,  ensur e t hat  a t r oubl e s i gnal  i s  
t r ansmi t t ed t o t he r emot e r epor t i ng devi ce of  t he Cent r al  Radi o Moni t or i ng 
Syst em,  pr ovi di ng zone i ndi cat i on,  act i vat i ng a t r oubl e s i gnal  i n t he 
FACP,  and pr ovi di ng i nput  t o r emot e annunci at or s ( when used) .   Ensur e 
t r oubl e s i gnal  i n t he al ar m- cont r ol  uni t  pr ovi des vi sual  and audi bl e 
i ndi cat i ons.

3. 1. 4   Al ar m Condi t i on

Ensur e act i vat i on of  any det ect or s,  manual  al ar m st at i ons,  wat er  f l ow 
swi t ches,  or  ot her  i ni t i at i ng devi ces c l oses a cont act  t hat  act i vat es t he 
appr opr i at e FACP.   FACP t r ansmi t s a s i gnal  t o t he r emot e r epor t i ng devi ce 
of  t he Cent r al  Radi o Moni t or  Syst em,  act i vat es t he f aci l i t y  i ndi cat i ng 
appl i ances ( wher e appl i cabl e) ,  pr ovi des zone i dent i f i cat i on,  cont r ol s ai r  
handl i ng and vent i l at i ng uni t s,  pr ovi des an i nput  t o r emot e annunci at or s 
( when used) ,  and pr ovi des i ndi cat i on or  cont r ol  t o devi ces or  ot her  
syst ems.

3. 2   I NSTALLATI ON
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   I f  t he i nst al l at i on of  t he speci f i ed f i r e 
al ar m syst em i s on a new f aci l i t y ,  t hen del et e t he 
f i r st  par agr aph under  t he par agr aph ent i t l ed,  
" I nst al l at i on, "  of  t hi s sect i on.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr i or  t o per f or mi ng any i nst al l at i on or  modi f i cat i on wor k t o exi st i ng Fi r e 
Al ar m syst em( s) ,  secur e a Tr ansf er  of  Responsi bi l i t y  For m compl et ed by t he 
COR and si gned by t he Cont r act or  and Owner ' s Repr esent at i ve ( i . e. ,  O & M 
Syst em Engi neer ) .  The compl et ed f or m wi l l  be t ur ned over  t o t he 
Cont r act i ng Of f i cer  by t he COR.  Per manent l y af f i x  a copy of  t he compl et ed 
" Tr ansf er  of  Responsi bi l i t y"  For m t o t he af f ect ed FACP t hr oughout  t he 
const r uct i on per i od.

For  modi f i cat i ons,  addi t i ons,  or  expansi on t o an exi st i ng f i r e al ar m 
syst em,  t he Cont r act or  i s not  r esponsi bl e f or  exi st i ng t r oubl es and gr ound 
f aul t s t hat  ar e not  i n cont r act  scope.  Bef or e commenci ng wor k,  c l ear l y 
convey t he exi st i ng t r oubl es,  gr ound f aul t s,  or  ot her  pr esent  f aul t s t hat  
ar e not  i n cont r act  t o t he Cont r act i ng Of f i cer .  Cont r act i ng Of f i cer  shal l  
be not i f i ed t o r equest  and schedul e suppor t  f r om Owner ' s Repr esent at i ve 
( i . e. ,  O & M Syst em Engi neer )  t o r esol ve t he i dent i f i ed FACP f aul t  
i ndi cat i ons.

I nst al l  al l  equi pment  i n accor dance wi t h manuf act ur er ' s i nst al l at i on 
i nst r uct i ons and r equi r ement s of  t hi s Sect i on.  Use new component s i n t he 
i nst al l at i on t hat  ar e not  mor e t han one ( 1)  year  ol d.

3. 2. 1   Fi r e Al ar m Cont r ol  Panel ( s) [ and Bat t er y Cabi net s]  and Repor t i ng 
Equi pment

I nst al l  equi pment  i n each pr ot ect ed bui l di ng,  l ocat ed wher e i ndi cat ed on 
cont r act  dr awi ng,  and compl et e wi t h al l  i ndi cat ed accessor i es and devi ces.  
I nst al l  equi pment  i n accessi bl e l ocat i ons.  Sur f ace mount  t he encl osur e 
wi t h t he t op of  t he cabi net  2 m 6 f eet  above t he f i ni shed f l oor  or  cent er  
t he cabi net  at  1. 5 m5 f eet ,  whi chever  i s l ower ,  unl ess ot her wi se 
i ndi cat ed.  Equi pment  r equi r es a mi ni mum of  0. 91 m 3 f eet  c l ear ance 
di r ect l y i n f r ont  of  t he panel  f or  mai nt enance per  NFPA 70.  Wi t h mul t i pl e 
equi pment ,  t he 0. 91 m3 f eet  c l ear ance i s r equi r ed di r ect l y i n f r ont  of  t he 
compl et e conf i gur at i on.  I n addi t i on,  pr ovi de a 711 mm 28- i nch cl ear  ai s l e 
way f or  access t o t he equi pment .

Ensur e wi r i ng wi t hi n FACP( s)  i s i n accor dance wi t h t he par agr aph ent i t l ed,  
" I nst al l at i on i n Cabi net s and Boxes, "  of  t hi s sect i on.

When FACP( s)  ar e i nst al l ed f l ush or  semi - f l ush,  pr ovi de t hr ee spar e 25 mm
1- i nch condui t s i n accor dance wi t h t he par agr aph ent i t l ed,  " Condui t  and 
Raceways, "  of  t hi s sect i on,  f r om t he FACP wi r i ng t er mi nat i on cabi net  t o an 
accessi bl e l ocat i on.

3. 2. 1. 1   Bat t er y Cabi net s

When bat t er i es wi l l  not  f i t  i n t he FACP,  l ocat e bat t er y cabi net s bel ow or  
adj acent  t o t he FACP.  Bat t er y cabi net s must  be i nst al l ed at  an accessi bl e 
l ocat i on when st andi ng at  f l oor  l evel .  Bat t er y cabi net s must  not  be 
i nst al l ed l ower  t han 300 mm 12 i nches above f i ni shed f l oor ,  measur ed t o 
t he bot t om of  t he cabi net ,  nor  hi gher  t han 900 mm 36 i nches above t he 
f l oor ,  measur ed t o t he t op of  t he cabi net .  Bat t er y cabi net s must  be l ar ge 
enough t o accommodat e bat t er i es.  The cabi net  must  be pr ovi ded i n a st ur dy 
st eel  housi ng,  hi nged st eel  door  wi t h cyl i nder  l ock,  and sur f ace mount i ng 
pr ovi s i ons.  The cabi net  must  be i dent i f i ed by an engr aved phenol i c r esi n 
namepl at e.  Let t er i ng on t he namepl at e must  i ndi cat e t he cont r ol  uni t ( s) t he 
bat t er i es power  and must  not  be l ess t han 25 mm 1- i nch hi gh.
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3. 2. 2   CRMS Repor t i ng Equi pment

I nst al l  equi pment  i n each pr ot ect ed bui l di ng,  l ocat ed wher e i ndi cat ed on 
cont r act  dr awi ng,  and compl et e wi t h al l  i ndi cat ed accessor i es and devi ces.  
I nst al l  equi pment  i n accessi bl e l ocat i ons.  Sur f ace mount  t he encl osur e 
wi t h t he t op of  t he cabi net  1. 5m 5 f eet  above t he f i ni shed f l oor ,  unl ess 
ot her wi se i ndi cat ed.

Per f or m t est  i n accor dance wi t h appr oved Fi r e Al ar m Syst em Accept ance Test  
Pr ocedur es and t he par agr aph ent i t l ed " Fi el d Test i ng"  i n t hi s 
speci f i cat i on t o conf i r m expect ed CRMS Tr anscei ver  s i gnal s and messages 
( al ar ms and f aul t  condi t i ons)  ar e pr oper l y t r ansmi t t ed and r ecei ved at  t he 
CRMS St at i on.

3. 2. 2. 1   CRMS Ant enna

CRMS ant enna mount i ng l ocat i on must  be val i dat ed and coor di nat ed wi t h t he 
Owner ' s Repr esent at i ve ( i . e. ,  O & M Syst em Engi neer )  pr i or  t o 
i nst al l at i on.  Cont r act or  must  Val i dat e Ant enna pl acement  pr oduces a 
mi ni mum of  2 mesh net wor k r adi o f r equency ( RF)  s i gnal  pat hs i n accor dance 
wi t h NFPA 72 and ent i r e RF t r ansmi ssi on l i ne must  be t uned t o achi eve a 
1. 5: 1 St andi ng Wave Rat i on ( SWR)  r eadi ng or  l ower .

The r adi at i ng el ement  of  t he ant enna must  be at  l east  . 457m 18 i nches 
above t he hi ghest  poi nt  on t he f aci l i t y  r oof l i ne pr ovi di ng 360 degr ee 
" v i s i bi l i t y" ,  i n a st r ai ght  up and l evel  posi t i on.  Pl ace t he ant enna wher e 
i t  i s  not  subj ect  t o damage and obst r uct i ons t o connect i v i t y or  ser vi ce.  
Use mount i ng of f set  br acket  t o space t he ant enna body a mi ni mum of  
18- i nches f r om any met al  ( met al  bui l di ng,  condui t ,  pi pi ng,  gut t er ,  et c. ) .  
Wher e st r uct ur es exi st  above t he f aci l i t y  r oof l i ne ( e. g.  f i xed l adder s,  
r oof t op HVAC syst ems,  bui l di ng wal l ,  et c. )  t he ant enna must  be mount ed a 
mi ni mum of  . 254 10 i nches away f r om such obst r uct i ons.

Tr i m t he ant enna t o a l engt h of  . 7874m 31- i nches measur ed f r om t he t op of  
t he coi l  body.  Use LMR- 400 coaxi al  cabl e and appr oved Type- N and UHF 
PL- 259 mal e connect or s t o connect  t he ant enna t o t he suppr essi on modul e,  
and f r om t he suppr essi on modul e t o t he r adi o Type- N bul khead and BNC 
coaxi al  AES cabl e assembl y Model  13- 0346.  Rout e t he coaxi al  cabl e i n as 
di r ect  a r out e as possi bl e,  avoi di ng t i ght  r adi us bends and t he coi l i ng of  
excess cabl e.  PL- 259 connect or s must  be desi gned t o accept  t he sol der i ng 
of  t he cent er  conduct or ,  and al l  PL- 259 connect or s must  have t he cent er  
pi n sol der ed.  Out door  ant enna coaxi al  connect i ons must  be weat her pr oof ed.  
RF Sur ge suppr essi on modul e must  be t he appr oved [ Pol yphaser  model ] [  
Kel t r on Li ght ni ng Suppr essor  [ Model  10R7230] ]  as i ndi cat ed on cont r act  
dr awi ngs.  For  UL l i s t ed compl i ance,  al l  ant enna syst em wi r i ng must  be 
i nst al l ed i n mi ni mum 25. 4mm 1- i nch r i gi d gal vani zed condui t .  Use onl y l ong 
r adi us sweep el bows.

Bond t he ant enna sur ge suppr essi on modul e and t he ant enna mast / br acket  t o 
t he f aci l i t y  gr ound i n accor dance wi t h NFPA 70.  Use an appr oved gr oundi ng 
mechani cal  connect or  or  exot her mi c wel d t o achi eve a pr oper  ear t h gr ound 
connect i on.  Mount  t he suppr essor / encl osur e i n a l ocat i on wher e t he pat h 
( #8 gr ound wi r e)  t o f aci l i t y / ear t h gr ound i s shor t er  t han t he pat h 
( LMR- 400)  t o t he CRMS r adi o.  The sur ge suppr essi on encl osur e must  be l ar ge 
enough t o el i mi nat e t i ght  r adi us bendi ng of  t he LMR- 400 cabl e

3. 2. 2. 2   CRMS Ant enna Per f or mance Test

a.   Ver i f y and Val i dat e t he Net wor k Connect i v i t y ( Net Con)  val ue of  Net Con 
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5 usi ng t he hand- hel d AES Net wor k Connect i v i t y Tool .   A Net Con 5 
r eadi ng i ndi cat es 2 good pat hs t o t he net wor k.

b.   Ver i f y and Val i dat e t he St andi ng Wave Rat i o ( SWR)  r eadi ng of  1. 5: 1 or  
l ower  usi ng a SWR met er .  The SWR r eadi ng i ndi cat es t he ef f i c i ency of  
t r anscei ver  power  l evel ,  cabl e i nt egr i t y,  and ant enna pl acement  f or  
opt i mum RF ( mesh net wor k)  per f or mance.

c.   I dent i f y f i nal  ant enna l ocat i on/ det ai l s.

Not i f y t he Cont r act i ng Of f i cer  [ 30]  [ ___]  days bef or e t he ant enna 
per f or mance t est  i s  t o be conduct ed and submi t  t he t est  pr ocedur e,  i n 
bookl et  f or m showi ng f i el d t est s above ar e bei ng per f or med t o pr ove 
compl i ance wi t h t he speci f i ed syst em per f or mance cr i t er i a,  upon compl et i on 
of  t he i nst al l ed syst em.  Per f or m t he t est  i n t he pr esence of  t he 
Cont r act i ng Of f i cer  and t he Owner ' s Repr esent at i ve ( i . e. ,  O&M Syst em 
Engi neer ) .  Secur e t he s i gnat ur es and dat e on t he summar i zed set  of  t est  
pr ocedur e f r om t he r equi r ed wi t nesses.  Test  r epor t  shal l  document  al l  
r eadi ngs,  t est  r esul t s,  and i ndi cat e t he f i nal  posi t i on of  t he ant enna.  
Fur ni sh al l  i nst r ument s and per sonnel  r equi r ed f or  t he t est s.

3. 2. 3   Addr essabl e Modul es/ Devi ces

I nst al l  addr essabl e modul es at  accessi bl e l ocat i ons i ndi cat ed.   Conf i gur e 
modul e addr ess swi t ches t o set t i ngs i ndi cat ed on appr oved shop 
submi t t al s.   I ndi v i dual l y i dent i f y modul es adj acent  t o t hei r  mount i ng.

Mount  cont r ol  zone addr essabl e modul es used f or  smoke cont r ol ,  AHU 
shut down,  et c.  i n accessi bl e l ocat i ons or  wi t hi n 0. 91 m 3 f eet  of  t he 
devi ce t o be cont r ol l ed.   Do not  i nst al l  cont r ol  modul es connect ed t o 
separ at el y ener gi zed cont r ol  wi r i ng f r om auxi l i ar y syst ems i n t he same 
encl osur e wi t h i ni t i at i on and si gnal  zone addr essabl e modul es.

Wher e addr essabl e modul es ar e gr ouped wi t hi n an encl osur e,  wi r e i n 
accor dance wi t h t he par agr aph ent i t l ed,  " I nst al l at i on i n Cabi net s and 
Boxes, "  of  t hi s sect i on.

3. 2. 4   Annunci at or  Panel s

I nst al l  [ sur f ace mount ]  [ semi - r ecessed] [ f l ush]  annunci at or  i n accessi bl e 
l ocat i ons make f or  f i r st  r esponder s,  such as near  mai n ent r ance door  i n 
accor dance wi t h NFPA 72.  

Locat e t he LCD annunci at or  as shown on t he dr awi ngs.  Mount  t he 
annunci at or ,  wi t h t he t op 1. 5m 5 f eet  above t he f i ni shed f l oor .

Pr ovi de wi r i ng wi t hi n annunci at or  panel s i n accor dance wi t h t he par agr aph 
ent i t l ed,  " I nst al l at i on i n Cabi net s and Boxes, "  of  t hi s sect i on.

3. 2. 5   Heat - Act uat ed Det ect or s

Cei l i ng mount  det ect or s unl ess ot her wi se i ndi cat ed.   Locat i on,  number ,  and 
gener al  ar r angement  t o be as i ndi cat ed.   Pr ovi de f i el d i nst al l at i on 
l ocat i ons compl yi ng wi t h NFPA 72.

Conf i gur e addr essabl e el ect r oni c heat  det ect or  addr ess swi t ch set t i ngs as 
appr oved on shop dr awi ngs and submi t t al s.   Do not  i nst al l  det ect or s unt i l  
wor k by ot her  t r ades i s compl et ed.  I ndi v i dual l y i dent i f y det ect or s 
adj acent  t o t hei r  mount i ng.
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Locat e det ect or s,  wher e i n t he v i c i ni t y of  cei l i ng l i ght  f i x t ur e/ di f f user ,  
as per mi t t ed per  manuf act ur er ' s i nst al l at i on i nst r uct i ons and 
r ecommendat i ons.

Make pr ovi s i ons f or  devi ces mount ed i n acoust i cal ,  l ay- i n t ype cei l i ngs t o 
ut i l i ze ' T'  bar  or  cor ner  pl at e/ br acket .   Cut  cei l i ng t i l e as r equi r ed t o 
accommodat e mount i ng cor ner  pl at e/ br acket  and pr i me and pai nt  t o mat ch 
cei l i ng gr i d col or .

[ 3. 2. 6   [ Fl ame Det ect or s]

Pr ovi de f l ame det ect or  l ocat i on and gener al  ar r angement  f or  gener al  
cover age pr ot ect i on.  Ensur e f i el d of  v i ew ( FOV)  f r om det ect or  i s f r ee of  
obst r uct i ons.  Adj ust  l ocat i on as r equi r ed t o pr event  obst r uct i on of  t he 
det ect or  f i el d of  v i ew ( FOV)  and pr ovi de cover age i n al l  pr ot ect ed ar eas 
by at  l east  one det ect or .  Ai m det ect or s t o accur at el y cover  t he ar eas or  
t ar get  usi ng a l aser  t ool  r ecommended by t he det ect or  manuf act ur er ,  avoi d 
ai mi ng det ect or  f i el d of  v i ew out si de t he bui l di ng ( open door s)  or  out si de 
speci f i ed pr ot ect i on ar ea per i met er .  Mount  det ect or  t o a sol i d mount i ng 
st r uct ur e usi ng appr oved manuf act ur er ' s mount i ng br acket s.  Pr ovi de par t i al  
f l exi bl e condui t  f r om det ect or  t o wal l  or  cei l i ng f or  ease of  al i gnment .  
Det er mi ne and i dent i f y act ual  det ect or  mount i ng hei ght  at  f i el d t o meet  
al l  cover age r equi r ement s.  Ensur e f i el d i nst al l at i on ar e i n accor dance 
wi t h manuf act ur er ' s i nst al l at i on i nst r uct i ons and NFPA 72.  [ Pr ovi de 
cr oss- zoned det ect i on f or  aut omat i c r el ease of  f i r e suppr essi on 
syst ems/ ext i ngui shi ng agent s. ]

Wher e det ect or s ar e i nst al l ed out door s,  ar r ange condui t  syst ems t o dr ai n 
away f r om t he det ect or .

Ai m det ect or s t o accur at el y cover  t he f i el d speci f i ed usi ng a l aser  t ool  
r ecommended by t he det ect or  manuf act ur er .  Poi nt  t he ai mi ng spot  on t he 
f l oor  f or  each det ect or  and i ncl ude t he measur ement s of  t hi s spot  f r om 
f i xed st r uct ur al  el ement s on t he shop dr awi ngs and r ecor d ( as- bui l t )  
dr awi ngs.

] 3. 2. 7   Smoke Det ect or s

Pr ovi de smoke det ect or  l ocat i on,  number ,  and gener al  ar r angement  as 
i ndi cat ed on t he cont r act  dr awi ng.   Ensur e f i el d i nst al l at i on ar e i n 
accor dance wi t h NFPA 72.   Do not  i nst al l  det ect or s unt i l  t he wor k of  ot her  
t r ades i s compl et e.

Make pr ovi s i ons f or  devi ces mount ed i n acoust i cal ,  l ay- i n t ype cei l i ngs t o 
ut i l i ze ' T'  bar  and cor ner  pl at e/ br acket .    Cut  cei l i ng t i l e as r equi r ed 
t o accommodat e mount i ng cor ner  pl at e/ br acket  and pr i me and pai nt  t o mat ch 
cei l i ng gr i d col or .

I nst al l  duct  smoke det ect or s i n accor dance wi t h t he manuf act ur er ' s 
i nst al l at i on r equi r ement s and NFPA 90A.   I nst al l  r emot e i ndi cat or  i n t he 
v i c i ni t y,  cor r i dor / publ i c ar ea,  of  t he det ect or  and i dent i f y i t  wi t h 
cor r espondi ng equi pment  l abel .   I nst al l  a duct wor k hi nged access panel  t o 
each duct  smoke det ect or ,  f or  i nspect i on and cl eani ng i n accor dance wi t h 
NFPA 72.  Seal  al l  duct  penet r at i ons ai r  and wat er t i ght .  I ndi v i dual l y 
i dent i f y det ect or s adj acent  t o t hei r  mount i ng.

Conf i gur e addr essabl e smoke det ect or  addr ess swi t ch set t i ngs as appr oved 
on shop dr awi ngs and submi t t al s.  I ndi v i dual l y i dent i f y det ect or s adj acent  
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t o t hei r  mount i ng.

Locat e det ect or s wher e i n t he v i c i ni t y of  cei l i ng l i ght  f i x t ur e/ di f f user ,  
as per mi t t ed per  manuf act ur er ' s i nst al l at i on i nst r uct i ons and 
r ecommendat i on.  Ensur e det ect or s i nst al l ed i n ar eas subj ect  t o moi st ur e or  
ext er i or  at mospher i c condi t i ons ar e UL l i s t ed or  FM appr oved f or  such 
l ocat i ons.

3. 2. 8   Manual  Pul l  St at i ons

Mount  manual  pul l  st at i ons at  l ocat i ons i ndi cat ed on t he cont r act  dr awi ng 
wi t hi n 5- f eet  of  each exi t  door way i n accor dance wi t h NFPA 72.  Ensur e 
mount i ng hei ght  i s 1219 mm 48- i nch  above t he f i ni shed f l oor  measur ed f r om 
t he t op of  t he devi ce.  I ndi v i dual l y i dent i f y det ect or s adj acent  t o t hei r  
mount i ng.

Wher e manual  pul l  st at i ons ar e i nst al l ed out door s,  ar r ange condui t  syst ems 
t o dr ai n away f r om t he manual  pul l  st at i ons.

3. 2. 9   Al ar m Hor ns/ Speaker s

Mount  hor ns and/ or  audi o speaker  not i f i cat i on appl i ances at  t he 
appr oxi mat e l ocat i ons i ndi cat ed.   Ensur e mount i ng hei ght  i s 2286 mm 
90- i nches above t he f i ni shed f l oor  measur ed f r om t he t op of  t he 
hor n/ speaker ,  but  no l ess t han 152 mm 6 i nches bel ow t he cei l i ng.  
I ndi v i dual l y i dent i f y speaker s al ong wi t h t hei r  r espect i ve wat t age set t i ng 
adj acent  t o t hei r  mount i ng.

Wher e hor ns or  speaker s ar e i nst al l ed out door s,  ar r ange condui t  syst ems t o 
dr ai n away f r om t he bel l s or  speaker s.

3. 2. 10   St r obe Uni t s/ Combi nat i on Audi o Vi sual

Mount  st r obe not i f i cat i on appl i ances at  t he appr oxi mat e l ocat i ons 
i ndi cat ed on t he cont r act  dr awi ng.   Ensur e l ocat i ons ar e unobst r uct ed and 
al l ow vi ewi ng by ar ea Occupant s,  and meet  r oom spaci ng i n accor dance wi t h 
NFPA 72.  Ensur e mount i ng hei ght  i s no l ess t han 2032 mm 80 i nches above 
t he f i ni shed f l oor  measur ed f r om t he bot t om of  t he st r obe,  but  no gr eat er  
t han 2440 mm 96 i nches above f i ni shed f l oor .

Wher e st r obes ar e i nst al l ed out door s,  ar r ange condui t  syst ems t o dr ai n 
away f r om st r obes.

Ensur e v i sual  and audi bl e appl i ances ar e capabl e of  oper at i ng 
i ndependent l y v i a separ at e and i ndependent  c i r cui t s f or  bot h t he audi bl e 
and vi sual  por t i ons.

Addr essabl e st r obes ar e not  accept abl e.

3. 2. 11   Auxi l i ar y Cont r ol  Rel ays

I nst al l  and super vi se r emot e cont r ol  r el ays i n accessi bl e l ocat i ons wi t hi n 
0. 91 m 3 f eet  of  t he devi ce t o be cont r ol l ed or  power  di sconnect i on poi nt  
as appl i cabl e i n accor dance wi t h NFPA 72.  I ndi v i dual l y i dent i f y r el ays 
adj acent  t o t hei r  mount i ng.

3. 2. 12   Wi r i ng ( Wi r e and Mul t i - Conduct or  Cabl e)

Pr ovi de wi r i ng conf or mi ng t o t he r equi r ement s of  NFPA 70 and t he f ol l owi ng 

SECTI ON 28 31 00. 00 98  Page 38



KSC

speci al  r equi r ement s:

I nst al l  f i r e al ar m syst em ci r cui t s i n a separ at e r aceway syst em.   
Rout e c i r cui t s ( I ni t i at i ng,  Not i f i cat i on,  Si gnal i ng,  and Cont r ol )  
t hr ough a dedi cat ed separ at e condui t  or  r aceway syst em conf i gur ed t o 
compl y wi t h NFPA 72 Cl ass " A"  condui t  syst em r equi r ement s.   Do not  
al l ow 60- Her t z power  c i r cui t s t o ent er  encl osur es cont ai ni ng f i r e 
al ar m ci r cui t s except  wher e r equi r ed t o connect  t o t he f i r e al ar m 
syst em.

Pr ovi de cont i nuous conduct or s f r om a t er mi nal  poi nt  at  one devi ce t o a 
t er mi nal  poi nt  at  t he next  devi ce and f r om a devi ce t o t he FACP.   
Br eak wi r es at  each t er mi nal ;  do not  l oop wi r es over  a t er mi nal .   
Ter mi nat e appr oved expl osi on pr oof  devi ces,  pr ovi ded wi t h pi gt ai l  
wi r i ng connect i on l eads,  on a f i el d i nst al l ed t er mi nal  st r i p i nst al l ed 
i n t he box on whi ch t he devi ce i s mount ed.   I nst al l  sol der l ess r i ng 
t ongue t er mi nal  l ugs wi t h manuf act ur er ' s r equi r ed t ool i ng on t he 
devi ce wi r i ng connect i on l eads.   Use t hi s r i ng t ype l ug on st r anded 
wi r e onl y.   Ter mi nat e sol i d wi r e on compr essi on or  scr ew t ype 
t er mi nal s.   When scr ew t ype t er mi nal s ar e used,  capt ur e t he conduct or  
under  80 per cent  of  t he scr ew head sur f ace.   I dent i f y al l  c i r cui t  
conduct or s wi t hi n each encl osur e wher e a t ap,  spl i ce,  or  t er mi nat i on 
i s made.   Pr ovi de conduct or  i dent i f i cat i on by heat - shr i nk- t ype sl eeves 
or  ot her  appr oved met hod.   Use poi nt  dest i nat i on t ype conduct or  l abel s 
t o i ndi cat e cabi net ,  c i r cui t  boar d,  t er mi nal  bl ock and scr ew t er mi nal  
l ocat i on f or  each i ndi v i dual  conduct or .

Pr ovi de conduct or  col or s as l i s t ed bel ow and i n accor dance wi t h 
SAE AMS- STD- 595A.   Wher e modi f i cat i ons ar e made t o exi st i ng syst ems,  
mat ch t he new or  added conduct or s t o t he s i ze and col or - codi ng of  t he 
exi st i ng syst em.

Mar k conduct or s f or  Si gnal i ng Li ne Ci r cui t s,  Speaker  audi o c i r cui t s,  
and r emot e r epor t i ng c i r cui t s wi t h c i r cui t  desi gnat i on,  and mai nt ai n 
consi st ent  ( t wi st ed pai r )  col or - codi ng f or  t he posi t i ve and negat i ve 
l oops t hr oughout  t he cabl e syst em.

I nst al l  di r ect  cur r ent  i ni t i at i ng devi ce c i r cui t s ( heat  det ect or s,  
manual  pul l  st at i on)  as Cl ass A,  par al l el - wi r ed ci r cui t s per  NFPA 72.   
Ensur e t he posi t i ve l oop conduct or  i s col or ed bl ue,  Col or  No.  15102,  
and t he negat i ve l oop conduct or  i s col or ed bl ack,  Col or  No.  17038.

I nst al l  power  l eads f r om t he cont r ol  panel  f or  pr oduct - of - combust i on 
det ect or s as Cl ass A,  par al l el - wi r ed ci r cui t s per  NFPA 72.   Ensur e t he 
posi t i ve conduct or  i s col or ed Whi t e,  Col or  No.  17875,  and t he negat i ve 
conduct or  i s col or ed bl ack,  Col or  No.  17038.

I nst al l  di r ect  cur r ent  not i f i cat i on appl i ance ( hor ns,  st r obes)  
c i r cui t s as Cl ass A,  par al l el - wi r ed ci r cui t s per  NFPA 72.   Ensur e t he 
posi t i ve conduct or  i s col or ed r ed,  Col or  No.  11105,  and t he negat i ve 
conduct or  i s col or ed or ange,  Col or  No.  12473.

I nst al l  di r ect  cur r ent  auxi l i ar y devi ce cont r ol  devi ce c i r cui t s ( AHU 
shut down r el ay)  as Cl ass A,  par al l el - wi r ed ci r cui t s per  NFPA 72.   
Ensur e t he posi t i ve conduct or  i s col or ed yel l ow,  Col or  No.  13591,  and 
t he negat i ve conduct or  i s col or ed br own,  Col or  No.  10055.

I nst al l  sol enoi d val ve cont r ol  c i r cui t s as Cl ass B ci r cui t s per  NFPA 72.   
Ensur e t he posi t i ve conduct or  i s col or ed yel l ow,  Col or  No.  13591,  and 
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t he negat i ve conduct or  i s col or ed vi ol et ,  Col or  No.  37100.

3. 2. 13   60- Her t z Power

Pr ovi de 60- her t z power  t o FACP( s)  and,  wher e appl i cabl e,  t o 
auxi l i ar y/ suppl ement al  f i r e al ar m syst em panel ( s)  or  separ at el y power ed 
devi ces of  120 V( AC) .  Pr ovi de one bl ack phase conduct or ,  one whi t e or  gr ay 
sol i dl y gr ounded neut r al  conduct or ,  and one gr een equi pment  gr oundi ng 
conduct or .  Si ze conduct or  as shown on t he dr awi ng wi t h t he mi ni mum si ze 
No.  12 AWG copper .  I nst al l  sur ge ar r est or s i n accor dance wi t h NFPA 72 and 
NFPA 70.

Cl ear l y i dent i f y Ci r cui t  Br eaker s used t o suppl y AC power  t o t he FACP and,  
wher e appl i cabl e,  auxi l i ar y/ suppl ement al  f i r e al ar m syst em panel ( s) .  
Pr ovi de a per manent  l abel  wi t h whi t e backgr ound and r ed l et t er i ng adj acent  
t o t he c i r cui t  br eaker .

3. 2. 14   I nst al l at i on i n Cabi net s and Boxes

I nst al l  wi r i ng i n cont r ol  cabi net s and boxes i n a neat  and or der l y manner  
wi t h wi r e pr oper l y gr ouped,  t i e- wr apped,  or  l aced par al l el  and 
per pendi cul ar  t o t he maj or  axi s,  suppor t ed and i dent i f i ed.   Pr ovi de 
cont i nuous cont r ol  wi r i ng f r om devi ce t o devi ce wi t h no spl i ces unl ess 
ot her wi se i ndi cat ed.   Per manent l y mar k al l  wi r es ent er i ng or  l eavi ng 
cont r ol  cabi net s,  boxes,  and devi ces and t er mi nat e on scr ew t er mi nal s.   
Ensur e mar ki ng i s consi st ent  t hr oughout  t he f i r e al ar m syst em and i s t he 
same as t he i dent i f i cat i on shown on t he connect i on dr awi ngs.

Ensur e wi r e l abel s cor r espond t o t he appr oved connect i on dr awi ngs and use 
a met hod i ndi cat i ng t he dest i nat i on of  t he ot her  end of  t he wi r e.   Pr ovi de 
l abel s i n cont r ol  panel  equi pment  or  bet ween f i r e al ar m t er mi nal  cabi net s 
whi ch i ndi cat e t he dest i nat i on of  t he ot her  end by cabi net  
desi gnat i on- t er mi nal  st r i p desi gnat i on- t er mi nal  number .   Pr ovi de l abel s i n 
f i r e al ar m t er mi nal  cabi net s i ndi cat i ng connect i on i n cont r ol  panel  
equi pment  by f i r e al ar m cabi net  desi gnat i on- modul e i dent i f i er - modul e 
t er mi nal  st r i p i dent i f i er - t er mi nal  number .   Pr ovi de conduct or  l abel s wi t h 
l egi bl e machi ne- pr i nt ed bl ack l et t er i ng on whi t e backgr ound usi ng 
i ndel i bl e i nk.   Ensur e l abel s ar e heat  shr i nk or  wr ap ar ound t ype.

3. 2. 15   Condui t  and Raceways

Mi ni mum si ze f or  f i r e al ar m syst em i ni t i at i ng,  not i f i cat i on,  s i gnal i ng 
l i ne and cont r ol  c i r cui t  condui t s and r aceways i s 12 mm 3/ 4- i nch.  I nst al l  
i n accor dance wi t h NFPA 70.   Ensur e al l  Cl ass A i ni t i at i ng devi ce,  
s i gnal i ng l i ne,  not i f i cat i on appl i ance and cont r ol  c i r cui t s use di ver se 
r out i ng i n accor dance wi t h NFPA 72.   Do not  r un out goi ng and r et ur n 
r edundant  c i r cui t  conduct or s i n t he same cabl e assembl y,  encl osur e or  
r aceway except  wher e per mi t t ed by NFPA 72.

I nst al l  r i gi d gal vani zed st eel  condui t  i n al l  hazar dous ( c l assi f i ed)  
l ocat i ons,  ext er i or  l ocat i ons wher e t he condui t  i s  exposed above gr ade,  
wher e subj ect  t o physi cal  damage,  i nt er i or  exposed l ocat i ons f r om f i ni shed 
f l oor  t o 304 mm 1 f oot  above f i ni shed cei l i ng unl ess ot her wi se shown on 
t he dr awi ngs.   EMT wi t h hexnut  expansi on gl and- t ype f i t t i ngs can be 
i nst al l ed i n al l  ot her  l ocat i ons,  i ncl udi ng above suspended cei l i ng.   Use 
f l exi bl e met al  condui t ,  maxi mum l engt h 1828 mm 6 f eet ,  as t he f i nal  
connect i ng r aceway t o a f i r e al ar m devi ce mount ed on vi br at i ng equi pment  
or  on a suspended cei l i ng.
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Wher e devi ces,  j unct i on boxes,  and cabi net s ar e i nst al l ed out door s,  
ar r ange condui t  syst ems t o dr ai n away f r om t he box;  ensur e condui t  ent er s 
t he box si de or  bot t om onl y and dr ai n t ype f i t t i ngs ar e i nst al l ed.

Use schedul e 80 PVC f or  condui t  di r ect  bur i ed i n ear t h.   Ensur e t hat  
por t i ons of  under gr ound r aceway syst ems t hat  penet r at e above f i ni shed 
gr ade ar e r i gi d,  gal vani zed,  heavy- wal l  st eel  condui t  wi t h a 40- mi l  PVC 
coat i ng or  pai nt ed wi t h a bi t umast i c compound.

Conceal  al l  condui t  i n i nt er i or  f i ni shed ar eas.  I n f i ni shed ar eas,  pai nt  
exposed el ect r i cal  condui t  ( ser vi ng f i r e al ar m equi pment ) ,  f i r e al ar m 
condui t ,  sur f ace met al  r aceways,  j unct i on boxes,  and el ect r i cal  boxes t o 
mat ch adj acent  f i ni shes.  I nst al l  condui t  par al l el  wi t h or  at  r i ght  angl es 
t o cei l i ngs,  wal l s,  and st r uct ur al  member s wher e l ocat ed above accessi bl e 
cei l i ngs and wher e condui t  wi l l  be v i s i bl e af t er  compl et i on of  pr oj ect .  
For  bends of  over  25 mm 1- i nch i n di amet er ,  pr ovi de f act or y made el bows.

3. 2. 16   Fi r est oppi ng

I nst al l  t est ed and l i s t ed UL Fi r e Resi st ance f i r est oppi ng syst ems t o 
mai nt ai n t he i nt egr i t y of  f i r e- r esi st ant  r at ed wal l s,  f l oor s or  cei l i ngs,  
i ncl udi ng t hr ough- penet r at i ons and const r uct i on j oi nt s and gaps.

3. 2. 17   Wat er  Fl ow Al ar m and Val ve Tamper  Swi t ches

I nst al l  swi t ches i n accor dance wi t h t he manuf act ur er ' s r equi r ement s and 
make f i nal  connect i ons usi ng l i qui d- t i ght  f l exi bl e met al l i c  condui t .   
Adj ust  t i me del ays on wat er  f l ow/ pr essur e swi t ches t o bet ween 50 and 70 
seconds t o pr event  f al se al ar ms due t o moment ar y wat er  movement .  
I ndi v i dual l y i dent i f y devi ces adj acent  t o t hei r  mount i ng.

3. 2. 18   El evat or s

Ensur e act i vat i on of  f i r e al ar m i ni t i at i ng devi ces i nt er f aced t o el evat or  
cont r ol  execut e t he El evat or  emer gency f unct i ons f or  El evat or  Recal l  [ and 
El evat or  Power  Shut down]  and i ni t i at e t he f ol l owi ng act i ons i n t he 
el evat or  cont r ol s i n accor dance wi t h ASME A17. 1/ CSA B44 and NFPA 72:

a.   Pr i mar y Fi r e Fi ght er  Recal l .

b.   Secondar y Fi r e Fi ght er  Recal l .

c.   Power  Feed Shunt - Tr i p.

d.   Fi r e- Hat  War ni ng.

e.   Shunt - Tr i p Power  Moni t or i ng

3. 3   FI ELD TESTI NG

Af t er  compl et e i nst al l at i on of  t he equi pment ,  conduct  t est s t o demonst r at e 
t hat  t he i nst al l at i on r equi r ement s of  t hi s speci f i cat i on have been met  and 
t hat  t he sequent i al  f unct i ons of  t he syst em compl y wi t h t he r equi r ement s 
speci f i ed her ei n.   Per f or m t he Test s cover ed i n t he f ol l owi ng par agr aphs 
i n t hr ee par t s:

3. 3. 1   Cont r act or  Checkout  Test

Test  i ncl udes t he t est i ng of  f i r e syst em conduct or s,  i n accor dance wi t h 
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subpar agr aph t o r emove al l  t r oubl es,  gr ound f aul t s,  and shor t s and t o 
det er mi ne t he wi r i ng accept abi l i t y .   Ensur e al l  devi ces ar e f ul l y  
f unct i onal  and oper at i onal .   Test  t he pr ogr ammi ng t o ensur e t he 
i nst al l at i on meet s t he cont r act  dr awi ngs and speci f i cat i ons.   I f  equi pment  
was f ound t o be def ect i ve or  non- compl i ant  wi t h cont r act  r equi r ement s,  
per f or m cor r ect i ve act i ons and r epeat  t he t est .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he f ol l owi ng r equi r ement  i f  t he 
i nst al l at i on i s f or  a new f i r e al ar m syst em 

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

[ Ref er  back t o Tr ansf er  of  Responsi bi l i t y  f or m,  i n par agr aph ent i t l ed,  
" I nst al l at i on, "  of  t hi s sect i on,  f or  exi st i ng f i r e syst em t r oubl es,  gr ound 
f aul t s,  and ot her  pr esent  f aul t s t hat  ar e not  i n t he cont r act  scope. ]

3. 3. 1. 1   Exi st i ng Fi r e Syst em Wi r i ng

Per f or m t he f ol l owi ng t est s on t he f i r e syst em wi r i ng bef or e connect i on t o 
t he cont r ol  panel :

a.   Cont i nui t y Test s:  Measur e and r ecor d t he r esi st ance of  each ci r cui t  
wi t h each pai r  of  conduct or s i n t he c i r cui t  shor t - c i r cui t ed at  t he 
f ar t hest  poi nt  f r om t he ci r cui t  or i gi n.  I nser t  t empor ar y j umper s i n 
appr opr i at e socket s of  mi ssi ng det ect or s and i nst al l  t he end- of  l i ne 
r esi st or  when t hi s t est  i s  per f or med.   Ver i f y r esi st ance r eadi ng f or  
each ci r cui t  i s  t he val ue of  t he end- of - l i ne r esi st or ,  pl us or  mi nus 
10 per cent .  Check cont i nui t y of  c i r cui t s wi t h an ohmmet er .   Ensur e 
t hat  t he t est s ar e wi t nessed by t he Cont r act i ng Of f i cer  and t hat  t est  
r esul t s ar e r ecor ded f or  use at  t he Fi nal  Accept ance Test .

b.   I nsul at i on Resi st ance Test s:  Megger  t est  wi r i ng f or  i nsul at i on 
r esi st ance,  gr ounds,  and/ or  shor t s.  Test  conduct or s wi t h 300 vol t  
r at ed i nsul at i on at  a mi ni mum of  250 V dc.  Ensur e r esi st ance t o gr ound 
i s not  l ess t han 20 megohms.   I sol at e each wi r e t est ed f r om gr ound,  
wi t h al l  ot her  wi r es wi t hi n t he same condui t  gr ounded.   Ver i f y t hat  
t he condui t  syst em i s gr ounded pr i or  t o i nsul at i on r esi st ance t est i ng 
by ver i f y i ng a shor t  c i r cui t  bet ween t he condui t  and ear t h gr ound.   
Ensur e t hat  t he t est s ar e wi t nessed by t he Cont r act i ng Of f i cer  and 
t hat  t he t est  r esul t s ar e r ecor ded f or  use at  t he Fi nal  Accept ance 
Test .

Submi t  Cont i nui t y Test  Repor t  and I nsul at i on Resi st ance Test  Repor t .

3. 3. 2   Pr el i mi nar y Test

Af t er  successf ul  compl et i on of  Cont r act or  Checkout  Test ,  conduct  a 
Pr el i mi nar y Test  i n t he pr esence of  t he Cont r act i ng Of f i cer  and Owner ' s 
Repr esent at i ve ( i . e. ,  O&M Syst em Engi neer ) .  Not i f y t he Cont r act i ng Of f i cer  
i n wr i t i ng when t he syst em i s r eady f or  a f or mal  Pr el i mi nar y t est .  Submi t  
a r equest  f or  f or mal  Pr el i mi nar y Test  at  l east  [ 14]  [ _____]  cal endar  days 
bef or e t he t est  dat e.

Submi t  al l  compl et i on document at i on t o t he Cont r act i ng Of f i cer  as r equi r ed 
by NFPA 72 i ncl udi ng al l  t est  r epor t s not ed bel ow:

a.    Compl et ed and si gned Cont r act or  Readi ness Af f i r mat i on -  For  
Pr el i mi nar y Fi r e Al ar m Test i ng
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b.    Copy of  Pr el i mi nar y Accept ance Test  Pr ocedur es

c.    Dr af t  copy of  NFPA 72 Recor d of  Compl et i on For m

d.    A s i gned Ver i f i cat i on of  Compl i ant  I nst al l at i on l et t er  by t he 
Qual i f i ed Engi neer  t hat  t he i nst al l at i on i s compl et e,  compl i ant  wi t h 
t he speci f i cat i on and f ul l y oper abl e.  The l et t er  must  i ncl ude t he 
names and t i t l es of  t he wi t nesses t o t he Cont r act or  Checkout  t est .

[ e.    Compl et i on of  CRMS Ant enna Per f or mance Test  r esul t s i n 
accor dance wi t h Par t  3 sect i on ent i t l ed " CRMS Repor t i ng Equi pment . " ]

Per f or m t hi s t est  usi ng t he appr oved Accept ance Test  Pr ocedur e.   Ensur e 
t hat  t est s meet  t he r equi r ement s of  par agr aph ent i t l ed " Fi r e Al ar m Syst em 
Accept ance Test  Pr ocedur e"  and al l  t est  r equi r ement s i n accor dance wi t h 
NFPA 72.   Ver i f y f i r e al ar m syst em dr awi ngs agai nst  t he syst em i nst al l ed,  
annot at e al l  r ed- l i nes,  and summar i ze on a s i ngl e set  of  dr awi ngs.   Fol l ow 
t he t est  pr ocedur es as wr i t t en and annot at e al l  r ed- l i nes on a s i ngl e Test  
Pr ocedur e.   Secur e t he s i gnat ur es and dat e on t he summar i zed set  of  t est  
pr ocedur es f r om t he r equi r ed wi t nesses.   The Pr el i mi nar y t est  i s  not  
consi der ed compl et e unt i l  al l  s t eps i n t he t est  pr ocedur e have been 
sat i sf act or i l y  compl et ed.   Thi s i ncl udes any addi t i onal  st eps r equi r ed t o 
compl et e 100 per cent  t est i ng of  t he f i r e al ar m syst em and i t s associ at ed 
f unct i onal i t y.   Test  must  be conduct ed and r epeat ed i f  necessar y,  unt i l  
t he syst em has been demonst r at ed t o compl y wi t h al l  cont r act  
r equi r ement s.   I n t he event  of  mal f unct i ons or  excessi ve nui sance al ar ms,  
t he Cont r act or  must  r e- schedul e t he Pr el i mi nar y Test ,  t ake pr ompt  
cor r ect i ve act i on,  and r epeat  t he 100 per cent  Pr el i mi nar y t est .

The f ol l owi ng must  be pr ovi ded at  t he j ob s i t e f or  f or mal  Pr el i mi nar y 
t est i ng:

a.    Copy of  Accept ance Test  Pr ocedur es f or  al l  wi t nesses.

b.    Mar ked- up r edl i nes as- bui l t  dr awi ngs of  t he syst em.

c.    Copy of  s i t e- speci f i c  sof t war e.

3. 3. 3   Fi nal  Accept ance Test

Af t er  t he successf ul  compl et i on of  t he pr el i mi nar y t est ,  conduct  a Fi nal  
Accept ance t est .  Ensur e t he Cont r act i ng Of f i cer ,  Owner ' s Repr esent at i ve 
( i . e. ,  O&M Syst em Engi neer ) ,  and t he Aut hor i t y Havi ng Jur i sdi ct i on ( AHJ)  
or  t hei r  desi gnee( s)  wi t ness t he f i nal  accept ance t est  f or  t he f i r e al ar m 
syst em.  The f i nal  t est  must  be per f or med i n accor dance wi t h t he appr oved 
accept ance t est  pr ocedur e.  Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng when 
t he syst em i s r eady f or  Fi nal  Accept ance Test .  Submi t  a r equest  f or  f or mal  
Fi nal  Accept ance Test  at  l east  [ 14]  [ _____]  cal endar  days bef or e t he t est  
dat e.  

Submi t  al l  compl et i on document at i on t o t he Cont r act i ng Of f i cer  as r equi r ed 
by NFPA 72 i ncl udi ng al l  t est  r epor t s not ed bel ow:

a.    Compl et ed and si gned Cont r act or  Readi ness Af f i r mat i on -  For  Fi nal  
Fi r e Al ar m Test i ng 

b.    Copy of  Fi nal  Accept ance Test  Pr ocedur es wi t h al l  mar ked- up 
r edl i nes f r om Pr el i mi nar y Test  i ncor por at ed
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c.    Copy of  Mar ked- up r edl i nes Accept ance Test  Pr ocedur e f r om f or mal  
Pr el i mi nar y Test  ( s i gned and wi t h al l  st eps annot at ed as compl et e)

d.    Fi nal  copy of  NFPA 72 Recor d of  Compl et i on f or m

Pr i or  t o t est  st ar t ,  on- si t e,  conduct  a l i ne- by- l i ne r evi ew t hat  pr oves 
al l  i ssues f ound dur i ng t he pr el i mi nar y t est  have been i ncor por at ed.  At  
t hi s t i me,  any and al l  r equi r ed t est s not ed i n t he par agr aph ent i t l ed 
" Fi r e Al ar m Syst em Accept ance Test  Pr ocedur e"  or  Accept ance Test  Pr ocedur e 
must  be r epeat ed at  t he di scr et i on of  t he AHJ.

The f ol l owi ng must  be pr ovi ded at  t he j ob s i t e f or  Fi nal  Accept ance 
Test i ng:

a.    Copy of  Fi nal  Accept ance Test  Pr ocedur es f or  al l  wi t nesses.

b.    Copy of  Fi nal  dr af t / Mar ked- up r edl i nes as- bui l t  dr awi ngs of  t he 
syst em.

c.    Copy of  Fi nal  dr af t  s i t e- speci f i c  sof t war e.

Upon successf ul  compl et i on of  t he Fi nal  Accept ance Test ,  submi t  al l  
compl et i on document at i on t o t he Cont r act i ng Of f i cer  as r equi r ed by NFPA 72 
i ncl udi ng al l  t est  r epor t s not ed bel ow:

a.    A s i gned and compl et ed Fi nal  Accept ance Test  pr ocedur e ( wi t h al l  
st eps annot at ed as compl et e)

b.    Compl et e Recor d dr awi ngs of  t he syst em as act ual l y i nst al l ed.

c.    Compl et e s i t e- speci f i c  sof t war e.

d.    A s i gned and compl et e NFPA 72 Recor d of  Compl et i on f or m.

3. 3. 4   Fi r e Al ar m Syst em Accept ance Test  Pr ocedur es

Test  t he syst em i n accor dance wi t h t he pr ocedur es out l i ned i n NFPA 72.  The 
r equi r ed t est s ar e as f ol l ows:

Wi t h t he cont r ol  panel  ener gi zed,  demonst r at e t he pr oper  oper at i on of  al l  
i ndi cat i ng l i ght s and al ar ms.

Demonst r at e r emot e annunci at or  i ndi cat or  l i ght s t o oper at e when a syst em 
al ar m /  super vi sor y /  t r oubl e condi t i on i s pr esent  and t he cor r ect  
i nf or mat i on i s di spl ayed.  Ver i f y acknowl edge but t on si l ences audi bl e sound 
at  bot h t he FACP and annunci at or ,  al ar m si l ence but t on si l ences bot h 
audi bl e and vi sual  appl i ances,  syst em r eset  but t on r est or es FACP back t o 
nor mal ,  and pr ogr ammabl e but t ons per f or m t hei r  assi gned oper at i ons.

Act i vat e each manual  pul l  st at i on t o demonst r at e pr oper  oper at i on.

Act i vat e each smoke det ect or ,  t est  wi t h smoke i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons,  t o demonst r at e pr oper  oper at i on of  bot h al ar m 
and t r oubl e.

Per f or m a st at i c pr essur e di f f er ent i al  t est  on each duct  smoke det ect or  t o 
ver i f y t he pr essur e di f f er ent i al  bet ween t he i nl et  and out l et  t ubes i s 
wi t hi n t he manuf act ur er ' s speci f i cat i ons f or  accept abl e oper at i on.  For  ai r  
handl i ng uni t s wi t h var i abl e speed dr i ves,  t est  at  bot h t he mi ni mum and 
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maxi mum oper at i ng speeds.

Act i vat e each duct  smoke det ect or ,  t est  wi t h smoke i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons,  t o demonst r at e pr oper  oper at i on.

Act i vat e each f l ame det ect or  i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i on;  ver i f y bot h al ar m and t r oubl e i ndi cat i ons at  t he FACP.

Act i vat e each f l ame det ect or  t est  swi t ch and ver i f y t hat  each f l ame 
det ect or  on t hi s c i r cui t  went  i nt o al ar m and t hat  al l  t he addr essabl e 
i nt er f ace modul es l at ched i n t he al ar m condi t i on.  Rest or e t he t est  swi t ch 
and vi sual l y ver i f y t he f l ame det ect or s r et ur ned t o nor mal  oper at i on.

Each t i me an i ni t i at i ng or  super vi sor y c i r cui t  i s  act i vat ed,  ver i f y t hat  
t he associ at ed devi ce addr ess,  not i f i cat i on appl i ances ci r cui t s,  auxi l i ar y 
cont r ol  c i r cui t s,  and al ar m r epor t i ng t o t he Cent r al  Radi o Moni t or i ng 
Syst em i s act i vat ed,  and t he cor r ect  i nf or mat i on i s di spl ayed.

Open ci r cui t  t est :  I nt r oduce an open ci r cui t  at  each ci r cui t  ( al ar m 
i ni t i at i ng devi ce c i r cui t ,  not i f i cat i on appl i ance ci r cui t ,  cont r ol  devi ce 
c i r cui t  and si gnal i ng l i ne c i r cui t ) .   Ver i f y i ndi cat i on of  t r oubl e s i gnal  
at  FACP.

[ Open ci r cui t  t est :  I nt r oduce an open ci r cui t  at  each f i r e suppr essi on 
i nt er f ace ci r cui t .   Ver i f y i ndi cat i on of  a super vi sor y s i gnal  at  FACP. ]

Gr ound f aul t  t est :  I nt r oduce a gr ound f aul t  at  each ci r cui t  ( al ar m 
i ni t i at i ng devi ce c i r cui t ,  not i f i cat i on appl i ance ci r cui t ,  cont r ol  devi ce 
c i r cui t  and si gnal i ng l i ne c i r cui t ) .   Ver i f y i ndi cat i on of  gr ound f aul t  at  
FACP.

Shor t  c i r cui t  t est :  I nt r oduce a shor t  c i r cui t  at  each ci r cui t  ( al ar m 
i ni t i at i ng devi ce c i r cui t ,  not i f i cat i on appl i ance ci r cui t ,  cont r ol  devi ce 
c i r cui t  and si gnal i ng l i ne c i r cui t ) .   Ver i f y i ndi cat i on of  shor t  c i r cui t  
at  FACP.

Ci r cui t  i nt egr i t y t est :  Remove one l ead at  not  l ess t han 10% of  t he 
i ni t i at i ng devi ce,  not i f i cat i on appl i ance,  and cont r ol  devi ce on ever y 
i ni t i at i ng devi ce c i r cui t ,  not i f i cat i on appl i ance ci r cui t ,  cont r ol  devi ce 
c i r cui t ,  and si gnal i ng l i ne c i r cui t .  Ver i f y i ndi cat i on of  t r oubl e s i gnal  
at  t he FACP.  For  Cl ass A ci r cui t s,  t est  t he devi ce t o ver i f y an 
al ar m/ super vi sor y oper at i on over  t he t r oubl e condi t i on.  

Loop Resi st ance Test s:  Measur e and r ecor d t he r esi st ance of  each ci r cui t  
wi t h each pai r  of  conduct or s i n t he c i r cui t  shor t - c i r cui t ed at  t he 
f ar t hest  poi nt  f r om t he ci r cui t  or i gi n.  The t est s must  be wi t nessed by t he 
Cont r act i ng Of f i cer  and t est  r esul t s r ecor ded f or  use at  t he Pr el i mi nar y 
and Fi nal  t est s.

Tur n of f  power  t o each separ at el y power ed panel  or  devi ce t o s i mul at e l oss 
of  power  and t o demonst r at e oper at i on of  t he t r oubl e al ar m.

Test  t he r at e- of - r i se f unct i on on each heat - act uat ed det ect or  i n each zone 
by appl i cat i on of  heat  sour ce f r om a heat  l amp or  handhel d hot  ai r  bl ower  
t o demonst r at e pr oper  oper at i on.    Ensur e det ect or s i ni t i at e an al ar m t o 
t he syst em,  sust ai n r epeat ed t est s of  t he r at e- of - r i se f unct i on wi t hout  
damage t o t he f i xed t emper at ur e f unct i on.    Repl ace heat - act uat ed 
det ect or s ( HADS)  subj ect  t o oper at i on f r om body t emper at ur e.
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Open and cl ose wat er  suppr essi on syst em val ves t o act i vat e t amper  
swi t ches,  t o demonst r at e pr oper  oper at i on.  Ensur e t hat  t est i ng of  t amper  
swi t ches compl i es wi t h t he r equi r ement s of  NFPA 72.

Act i vat e wat er  f l ow/ pr essur e swi t ches by openi ng of  t he i nspect or ' s t est  
val ve t o demonst r at e pr oper  oper at i on.  Set  wat er  f l ow t i me del ay bet ween 
50 and 70 seconds.

Ver i f y di schar ge wi t hi n 60 +/ - 10 seconds of  el ect r i cal l y act i vat ed 
suppr essi on syst ems.    Ver i f y each i ni t i at i on devi ce t hat  act i vat es t he 
suppr essi on syst em t o act i vat e t he sol enoi d val ve.    Ful l y di schar ge t he 
over al l  syst em at  l east  once,  v i a separ at e t est  pr ocedur e,  t hat  may 
i ncl ude al t er nat i ves such as cyl i nder s f i l l ed wi t h br eat hi ng ai r .

Demonst r at e each al ar m i ni t i at i ng c i r cui t  t o oper at e i t s associ at ed 
al ar m- cont r ol  and auxi l i ar y cont r ol  uni t s and r emot e r epor t i ng.

I ni t i at e an al ar m t o ver i f y al l  audi bl e and vi sual  not i f i cat i on appl i ances 
ar e f unct i onal .  Ver i f y audi bl e i nf or mat i on t o be di st i ngui shabl e and 
under st andabl e. [  I n l ocat i ons wher e voi ce i nt el l i gi bi l i t y  i s  r equi r ed,  
ver i f y by one of  t he NFPA 72 appr oved met hods.  Ensur e Accept abl e Sound 
pr essur e l evel  compl y wi t h NFPA 72. ]

Demonst r at e capaci t y and t he oper at i on of  t he bat t er y backup syst em t o 
oper at e as r equi r ed by t hese speci f i cat i ons by di sconnect i ng t he 120 
V( AC) ,  60 Hz power  f r om t he f i r e al ar m ( cont r ol )  panel  and oper at i ng t he 
syst em as speci f i ed f or  backup oper at i on.

Test  f i r e al ar m ci r cui t  t o ensur e no st r ay vol t ages exi st  bet ween f i r e 
al ar m ci r cui t  conduct or s and gr ound,  and,  wher e shi el d cabl es ar e 
i nst al l ed,  bet ween f i r e al ar m ci r cui t  conduct or s,  cabl e shi el ds,  and dr ai n 
wi r es.    The t est s wi l l  be conduct ed dur i ng t he Pr el i mi nar y Test  wi t h 
r esul t s avai l abl e at  t he f i nal  accept ance t est

Measur e vol t age r eadi ngs f or  al l  c i r cui t s t o val i dat e vol t age dr op 
cal cul at i ons pr ovi ded wi t h shop dr awi ngs and ensur e vol t age dr op val ues do 
not  exceed devi ce vol t age t ol er ance.  Measur e t he vol t age dr op at  t he most  
r emot e appl i ance ( based on wi r e l engt h)  on each not i f i cat i on appl i ance 
ci r cui t .

Demonst r at e al l  c i r cui t s i nt er connect i ng wi t h ot her  syst ems f i r e 
pr ot ect i on,  smoke cont r ol ,  HVAC,  secur i t y and saf et y,  el evat or s,  et c. ,  t o 
oper at e as speci f i ed on al ar m f r om t he associ at ed zone or  zones.

Ver i f y al l  mai nt enance di sabl e f unct i ons oper at e as speci f i ed.  
I ndependent l y ver i f y each devi ce or  c i r cui t  cont r ol l ed by t he di sabl e 
f unct i on.

[ Test  Cl ass X net wor k wi r i ng conf i gur at i on and f aul t  t ol er ance t o ver i f y 
pr oper  oper at i on. ]

Demonst r at e each al ar m cont r ol  uni t  t o oper at e i n al l  modes.

3. 3. 5   Reaccept ance Syst em Test s

Per f or m r eaccept ance t est i ng af t er  syst em component s ar e added or  del et ed;  
af t er  any modi f i cat i on,  r epai r ,  or  adj ust ment  t o syst em har dwar e or  
wi r i ng;  or  af t er  any change t o sof t war e.   Test  al l  component s,  c i r cui t s,  
syst ems oper at i ons,  or  s i t e speci f i c  sof t war e f unct i ons known t o be 
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af f ect ed by t he change or  i dent i f i ed by a means t hat  i ndi cat es t he syst em 
oper at i onal  changes ar e 100 per cent  t est ed.   I n addi t i on,  al so t est  10 
per cent  of  t he i ni t i at i ng devi ces ( maxi mum of  50 devi ces)  t hat  ar e not  
di r ect l y af f ect ed by t he change and ver i f y pr oper  syst em oper at i on.

Changes t o al l  cont r ol  uni t s connect ed or  cont r ol l ed by t he syst em 
execut i ve sof t war e r equi r e a 10 per cent  f unct i onal  t est  of  t he syst em,  
i ncl udi ng a t est  of  at  l east  one devi ce on each i nput  and out put  c i r cui t  
t o ver i f y pr oper  syst em oper at i on.

Upon compl et i on of  t he modi f i cat i on,  f unct i onal l y t est  t he exi st i ng 
devi ces t hat  wer e r ei nst al l ed and t est  t he devi ces t hat  ar e on bot h s i des 
of  t he poi nt  of  connect i on of  t he new devi ces.   Test  al l  newl y i nst al l ed 
devi ces i n accor dance wi t h t he par agr aph ent i t l ed,  " Fi r e Al ar m Syst em 
Accept ance Test  Pr ocedur es ( For  Bot h Pr el i mi nar y and Fi nal  Test s) , "  of  
t hi s sect i on.

Af t er  f i nal  accept ance t est i ng has been successf ul l y compl et ed,  submi t  
t est  dat a under  t he t er ms of  t he " GENERAL REQUI REMENTS"  cl ause of  t hi s 
cont r act .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   NOTE:  Add t he f ol l owi ng br acket ed opt i on i f  
t he desi gn pr epar ed under  t hi s pr oj ect  wi l l  be f or  
i nst al l at i on of  a new f i r e al ar m syst em 
( make/ manuf act ur er )  ot her  t han Si mpl ex or  Si emens,  
whi ch i s cur r ent l y i nst al l ed on KSC pr emi ses.

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

3. 4   I NSTRUCTI ON OF GOVERNMENT EMPLOYEES

3. 4. 1   I nst r uct or

Pr ovi de t he ser vi ces of  an i nst r uct or ,  who has r ecei ved speci f i c  t r ai ni ng 
f r om t he manuf act ur er  f or  t he t r ai ni ng of  ot her  per sons r egar di ng t he 
oper at i on,  i nspect i on,  t est i ng,  and mai nt enance of  t he syst em pr ovi ded.  
The i nst r uct or  must  t r ai n t he Gover nment  empl oyees desi gnat ed by t he 
Cont r act i ng Of f i cer ,  i n t he car e,  adj ust ment ,  mai nt enance,  and oper at i on 
of  t he f i r e al ar m syst em.  The i nst r uct or  must  be t hor oughl y f ami l i ar  wi t h 
al l  par t s of  t hi s i nst al l at i on.  The i nst r uct or  must  be t r ai ned i n 
oper at i ng t heor y as wel l  as i n pr act i cal  O&M wor k.  Submi t  t he i nst r uct or ' s 
i nf or mat i on and qual i f i cat i ons i ncl udi ng t he t r ai ni ng hi st or y.

3. 4. 2   Requi r ed I nst r uct i on Ti me

Pr ovi de [ 8] [ 16] [ _____]  hour s of  i nst r uct i on af t er  f i nal  accept ance of  t he 
syst em.  The i nst r uct i on must  be gi ven dur i ng r egul ar  wor ki ng hour s on such 
dat es and t i mes sel ect ed by t he Cont r act i ng Of f i cer .  The i nst r uct i on may 
be di v i ded i nt o t wo or  mor e per i ods at  t he di scr et i on of  t he Cont r act i ng 
Of f i cer .  The t r ai ni ng must  al l ow f or  r eschedul i ng f or  unf or eseen 
mai nt enance and/ or  f i r e depar t ment  r esponses.

3. 4. 3   Techni cal  Tr ai ni ng

Equi pment  manuf act ur er  or  a f act or y r epr esent at i ve must  pr ovi de 
[ 1] [ 3] [ _____]  days of  on s i t e[  and 5 days of  t echni cal  t r ai ni ng t o t he 
Gover nment  at  t he manuf act ur i ng f aci l i t y ] .  Tr ai ni ng must  al l ow f or  
c l assr oom i nst r uct i on as wel l  as i ndi v i dual  hands on pr ogr ammi ng,  
t r oubl eshoot i ng and di agnost i cs exer ci ses. [  Fact or y t r ai ni ng must  occur  
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wi t hi n [ 6] [ 12] [ _____]  mont hs of  syst em accept ance. ]

3. 4. 4   Techni cal  Tr ai ni ng Manual

Pr ovi de,  i n manual  f or mat ,  l esson pl ans,  oper at i ng i nst r uct i ons,  
mai nt enance pr ocedur es,  and t r ai ni ng dat a f or  t he t r ai ni ng cour ses.  The 
oper at i ons t r ai ni ng must  f ami l i ar i ze desi gnat ed gover nment  per sonnel  wi t h 
pr oper  oper at i on of  t he i nst al l ed syst em.  The mai nt enance t r ai ni ng cour se 
must  pr ovi de t he desi gnat ed gover nment  per sonnel  adequat e knowl edge 
r equi r ed t o di agnose,  r epai r ,  mai nt ai n,  and expand f unct i ons i nher ent  t o 
t he syst em.

3. 5   PAI NTI NG

Br i ng al l  manuf act ur er ' s st andar d f i ni sh equi pment  sur f aces,  damaged 
dur i ng const r uct i on,  t o as- new condi t i on by t ouchup or  r epai nt i ng t o t he 
sat i sf act i on of  t he Cont r act i ng Of f i cer ,  or  r epl ace wi t h new undamaged 
equi pment  at  no addi t i onal  cost  t o t he Gover nment .

Pai nt  al l  f i r e al ar m condui t  f i t t i ngs,  j unct i on boxes,  and j unct i on box 
cover s r ed,  Col or  No.  11105 i n accor dance wi t h SAE AMS- STD- 595A.   Mar k 
condui t  wi t h a mi ni mum 2. 54 cm1- i nch wi de band ever y 6. 1 m20 f eet .

        - -  End of  Sect i on - -
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