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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
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SECTI ON 28 31 33. 00 98

AI R SAMPLI NG DETECTI ON SYSTEMS ( ASDS)
07/ 20

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s speci f i cat i on cover s t he r equi r ement s 
f or  ai r  sampl i ng det ect i on syst ems.

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

Sect i on 28 31 00. 00 98 FI RE DETECTI ON AND ALARM appl ys t o wor k speci f i ed 
i n t hi s sect i on.

Pr ovi de al l  addi t i onal  equi pment ,  cabi net s,  condui t ,  and l abor  t o meet  t he 
r equi r ement s and i nt ent  of  t hi s speci f i cat i on.

1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
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Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a 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.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D1784 ( 2020)  St andar d Speci f i cat i on f or  Ri gi d 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Compounds and 
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Compounds

ASTM D2564 ( 2020)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Pol y( Vi nyl  Chl or i de)  ( PVC)  
Pl ast i c Pi pi ng Syst ems

ASTM F438 ( 2017)  St andar d Speci f i cat i on f or  
Socket - Type Chl or i nat ed Pol y( Vi nyl  
Chl or i de)  ( CPVC)  Pl ast i c Pi pe Fi t t i ngs,  
Schedul e 40

ASTM F442/ F442M ( 2023)  St andar d Speci f i cat i on f or  
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Pl ast i c Pi pe ( SDR- PR)

ASTM F493 ( 2022)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Chl or i nat ed Pol y ( Vi nyl  
Chl or i de)  ( CPVC)  Pl ast i c Pi pe and Fi t t i ngs

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 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
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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 TC 3 ( 2021)  Pol yvi nyl  Chl or i de ( PVC)  Fi t t i ngs 
f or  Use Wi t h Ri gi d PVC Condui t  and Tubi ng

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

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

FED- STD- 595 ( Rev C;  Not i ce 1)  Col or s Used i n 
Gover nment  Pr ocur ement

UNDERWRI TERS LABORATORI ES ( UL)

UL 497 ( 2001;  Repr i nt  Jul  2022)  UL St andar d f or  
Saf et y Pr ot ect or s f or  Pai r ed Conduct or  
Communi cat i on Ci r cui t s

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 1481 ( 2006)  St andar d f or  Power  Suppl i es f or  
Fi r e- Pr ot ect i ve Si gnal i ng Syst ems

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 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 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 .   Some 
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submi t t al s ar e al r eady mar ked wi t h a “ G” .   Onl 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.

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

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

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

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

KSC Tr ansf er  Of  Responsi bi l i t y [ ;  G]

Qual i t y Assur ance Pl an[ ;  G]

SD- 02 Shop Dr awi ngs

Connect i on Dr awi ngs[ ;  G]

Recor d Dr awi ngs[ ;  G]

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

Sof t war e Pr ogr ams[ ;  G]

Fl oor  Pl an Dr awi ngs[ ;  G]

Modul e Schemat i cs;  { ; G}

SD- 03 Pr oduct  Dat a

Submi t  Manuf act ur er ' s Pr oduct  Dat a[ ;  G]  ( Cat al og Dat a)  f or  t he 
f ol l owi ng i t ems:

Pi pe Hanger s and Suppor t s[ ;  G]

Remot e Di spl ay Modul e[ ;  G]

Annunci at or  Cabi net  And I nt er f ace Equi pment [ ;  G]

ASDS Det ect or  Assembl y[ ;  G]

Pi pe Net wor k[ ;  G]
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Power  Suppl y- Bat t er y Char ger [ ;  G]

Fi l t er [ ;  G]

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

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

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

ASDS Pi pe Net wor k Desi gn Anal ysi s[ ;  G]

SD- 06 Test  Repor t s

ASDS Accept ance Test  Pr ocedur es[ ;  G]  ( For  pr el i mi nar y and f i nal  
t est s)

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 Fi r e Al ar m Syst em Recor d Of  Compl et i on For m[ ;  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]

1. 3   GENERAL REQUI REMENTS

Sect i on 26 05 00. 00 40 COMMON WORK RESULTS FOR ELECTRI CAL[  and Sect i on 
26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS]  appl y t o wor k 
speci f i ed i n t hi s sect i on.

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 [ 14]  [ _____]  days af t er  
not i ce t o pr oceed:

a.   KSC Tr ansf er  of  Responsi bi l i t y  f or m

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

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

d.   Qual i t y Assur ance Pl an
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1. 3. 1. 2   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.   ASDS Accept ance Test  Pr ocedur es

b.   Shop Dr awi ngs

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

1. 3. 1. 3   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]  [ 21]  [ _____]  days pr i or  
t o t he schedul ed f i nal  t est :

a.   El ect r oni c Shop Dr awi ngs

b.   NFPA 72 Fi r e Al ar m Syst em 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 
and make avai l abl e f or  r ef er ence at  t he f i nal  t est .

1. 3. 1. 4   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 14 [ 21]  [ _____]  days af t er  t he 
f i nal  accept ance t est  has been compl et ed and appr oved:

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

b.   Recor d Dr awi ngs

c.   Compl et ed f i nal  ASDS Accept ance Test  Pr ocedur es

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

I ncl ude i n t hi s submi t t al  t wo ( 2)  set s of  CD ROM di gi t al  medi a . DWG or  . DGN 
f or mat  f i l es of  al l  t he Recor d Dr awi ngs.   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 i n PDF f or mat .   Submi t  Recommended Cr i t i cal  Spar es Li st  i n 
accor dance wi t h t he par agr aph ent i t l ed " Document at i on Requi r ement s"  of  
t hi s sect i on.   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

I nst al l at i on shop dr awi ngs,  r ecor d dr awi ngs,  connect i on dr awi ngs,  and 
desi gn anal ysi s must  be si gned and seal ed by a Pr of essi onal  Engi neer  wi t h 
qual i f i cat i ons as def i ned i n par agr aph t i t l ed " QUALI FI CATI ONS" .

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,  
Ai r - sampl i ng Smoke Det ect i on Syst em ( ASDS) ,  Sequence of  Oper at i ons,  ASDS 
Pi pe Net wor k Desi gn Anal ysi s,  Modul e Schemat i cs,  and al l  ot her  dat a 
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,  pr ovi de Recor d Dr awi ngs i ncl udi ng di gi t al  medi a and har d copi es 
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of  al l  new and r evi sed sof t war es,  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. 1. 1   Connect i on Dr awi ngs

Pr ovi de ASDS and Fi r e Al ar m Cont r ol  Panel  ( FACP)  Connect i on Dr awi ngs 
consi st i ng of  poi nt - t o- poi nt  wi r i ng di agr ams 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,  det ect or s,  modul es,  wi r i ng t ype and 
AWG,  and communi cat i on net wor ki ng connect i ons,  wher e pr esent ,  and bat t er y 
connect i ons.   Poi nt - t o- poi nt  wi r i ng i s def i ned as wi r i ng f r om 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 i nt er nal  modul es/ devi ces i n cabi net ,  c i r cui t  t er mi nat i on' s 
on t er mi nal  st r i ps i n t er mi nal  boxes wi t h i nt egr al  t er mi nal  st r i ps.

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

Document  f i nal  syst em conf i gur at i on i n Recor d Dr awi ngs ( As- Bui l t )  
i ncl udi ng,  but  not  l i mi t ed t o,  al l  new and r evi sed sof t war es,  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,  
i ncl udi ng devi at i ons f r om t he amendment s t o t he connect i ons 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. 3   Sof t war e Pr ogr ams

Pr ovi de sof t war e pr ogr ams,  bot h har d copy and compact  di sc,  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 execut abl e f i l e and r epor t  f i l e on t he compact  di sc.   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 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. 4   ASDS Accept ance Test  Pr ocedur es

Conduct  t est s i n accor dance wi t h appr oved ASDS 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  [ KSC] [ CCAFS Fi r e & Emer gency Ser vi ces]  
Aut hor i t y Havi ng Jur i sdi ct i on and [ _____]  Syst em Engi neer  wi t nesses and 
dat es of  t he t est .
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1. 3. 2. 5   Fi r e Ser vi ce Fl oor  Pl ans

Cl ear l y i ndi cat e on Fl oor  Pl ans geogr aphi c moni t or  zone boundar i es,  
l ocat i on of  r emot e di spl ays ( ASDS Annunci at or  Cabi net ) ,  FACP,  
communi cat i on net wor ki ng i nt er f ace equi pment ,  t er mi nal  cabi net s,  
bat t er i es,  power  sour ce,  pi pe net wor k ( pi pe segment  di mensi ons) ,  pi pi ng 
i somet r i c v i ews,  oper at i onal  cal cul at i ons,  det ect or  per f or mance cr i t er i a 
and sampl i ng poi nt s ( s i ze and l ocat i ons)  and al l  ot her  associ at ed 
equi pment  t hat  i s  r equi r ed t o pr ovi de a compl et e ASDS.   I ncl ude pr ogr am 
l ogi c and/ or  l adder  l ogi c di agr ams t hat  show i nt er act i on of  syst em 
component s.

1. 3. 2. 6   Desi gn Anal ysi s

Submi t  ASDS Pi pe Net wor k Desi gn Anal ysi s f or  appr oval  f or  t he Fi r e Al ar m 
and Det ect i on Syst em model ed wi t h manuf act ur er  Wi ndows- based sof t war e 
( ASPI RE) ,  l at est  r evi s i on,  consi st i ng of  f an speed,  ai r  f l ow pr essur es,  
t r anspor t  t i mes,  sampl i ng poi nt s di amet er ,  and pi pe segment  di mensi ons.

1. 3. 2. 7   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. 8   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.

1. 4   SYSTEM REQUI REMENTS

Pr ovi de ASDS f or  smoke det ect i on[  of  I T/ Communi cat i on r oom( s) ]  conf or mi ng 
t o t he appl i cabl e r equi r ement s of  NFPA 75,  NFPA 72,  KSC st andar ds 
KSC- STD- F- 0004,  NASA r equi r ement s NASA- STD 8719. 11 and manuf act ur er ' s 
appl i cat i on desi gn gui del i nes,  and r equi r ement s speci f i ed her ei n.

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.   Ensur e al l  equi pment  and component s pr ovi ded ar e 
Under wr i t er  Labor at or y ( UL)  UL Fi r e Pr ot  Di r  l i s t ed or  Fact or y Mut ual  ( FM)  
FM APP GUI DE appr oved f or  t hei r  i nt ended use and f unct i on.

Ensur e manuf act ur er ' s Pr oduct  Dat a i dent i f i es det ect or  manuf act ur er ' s name 
and model  number  i ncl udi ng any speci al  t ool s f or  t he mai nt enance and 
t est i ng of  t he det ect or  t o oper at e and meet  i t s UL or  FM appr oval  
st andar ds.   Ver i f y act ual  i nst al l ed pi pe net wor k i nt egr i t y meet s or  
exceeds manuf act ur er  pi pe net wor k model i ng sof t war e ( ASPI RE)  and 
speci f i cat i ons her ei n.

1. 4. 1   ASDS Requi r ement s

a.   Consi st  of  a hi ghl y sensi t i ve,  shor t  wavel engt h LASER- based[ ,  i n 
conj unct i on wi t h phot odi odes and advanced i magi ng Fl ai r  det ect i on 
t echnol ogy] .
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b.   Have a r eset / di sabl e/ acknowl edge but t on,  LED i ndi cat or ,  and a [ 3. 5"  
col or  t ouch scr een]  user  i nt er f ace Di spl ay t o pr ovi de det ect or  st at us 
i nf or mat i on,  i ncl udi ng smoke l evel ,  smoke l evel  bar  gr aph,  % ai r f l ow 
l evel ,  and f aul t  cat egor i es.

c.   Consi st  of  a [ f our ] [ _____]  pi pe model  t o t r anspor t  ai r  t o t he 
det ect i on syst em,  suppor t ed by cal cul at i ons f r om a comput er - based 
desi gn model i ng t ool .

d.   Be t est ed and appr oved f or  an ar ea cover age of  [ 21, 520] [ _____]  sq.  f t  
wi t h a [ 919] [ _____]  f t  pi pe l engt h ( l i near )  and [ 1, 837] [ _____]  f t  pi pe 
l engt h ( br anched) .

e.   Pr ovi de [ f our ] [ _____]  al ar m l evel s ( t hr eshol ds)  cor r espondi ng t o 
[ Al er t ,  Act i on,  Fi r e 1 and Fi r e 2] [ _____]  wi t h a wi de sensi t i v i t y 
r ange and t wo f aul t  war ni ng l evel s ( mai nt enance and maj or  f aul t ) .

f .   Consi st  of  al ar m t hr eshol d sensi t i v i t y r ange of  [ 0. 0016%- 6. 25%] [ _____]  
obs/ f t  wi t h a mi ni mum Fi r e 1 t hr eshol d of  [ 0. 0031%] [ _____]  obs/ f t .

g.   I ncor por at e an ul t r asoni c f l ow sensor  i n each pi pe i nl et  and pr ovi de 
st aged ai r f l ow f aul t s agai nst  f l ow f aul t  t hr eshol ds t hat  may be 
det er mi ned and set  f or  each pi pe i ndi v i dual l y.

h.   Consi st  of  [ seven] [ _____]  conf i gur abl e r el ay out put s,  r at ed mi ni mum 2A 
at  30 VDC,  and [ t wo] [ _____]  pr ogr ammabl e GPI s t o r epor t  any al ar m 
l evel ,  f aul t  and di sabl e i ndi cat i on on t he det ect or .

i .   Be a [ t wo] [ _____] - st age f i l t r at i on t ype and sel f - moni t or i ng f or  f i l t er  
dust  count  cont ami nat i on and r emai ni ng f i l t er  l i f e.

j .   Have an Aut oLear n Smoke/ Fl ow i nt er nal  but t on f or  r api d nor mal i zat i on 
f unct i on of  det ect or .

k.   Be modul ar  t ype wi t h f i el d r epl aceabl e sub- assembl i es.

l .   Be conf i gur ed,  moni t or ed,  and mai nt ai ned usi ng a Wi ndows appl i cat i on 
( Xt r al i s VSC/ VSM)  sof t war e r unni ng on a PC ( or  t abl e/ smar t  phone)  v i a 
USB por t ,  Et her net ,  or  Wi Fi .   Sof t war e ( VSC/ VSM)  t o be pr ovi ded f or  
downl oad.

m.   Be pr ovi s i oned f or  f i el d upgr adi ng t he f i r mwar e i n t he syst em usi ng a 
USB memor y key connect ed di r ect l y t o t he det ect or ,  avoi di ng t he need 
f or  a separ at e PC f or  t hi s f unct i on.

n.   Be capabl e of  bei ng pr ot ect ed ( access)  usi ng a det ect or  passwor d 
speci f i c  t o t he det ect or  wi t h aut hent i cat i on pr ot ocol  sof t war e 
secur i t y measur es.

o.   Suppor t  net wor k connect i v i t y whi ch i ncl udes i nt el l i gent  r emot e di spl ay 
modul e( s)  and/ or  a hi gh- l evel  i nt er f ace ( HLI )  wi t h t he bui l di ng f i r e 
al ar m syst em,  or  a dedi cat ed gr aphi cs package ( such as VSM4) ,  f or  
pr i mar y r epor t i ng,  cent r al i zed conf i gur at i on,  cont r ol ,  mai nt enance and 
moni t or i ng.

p.   Be capabl e of  st or i ng up t o [ 20, 000] [ _____]  event s i n on- boar d memor y 
and r epor t  event s v i a peer - t o- peer  communi cat i ons net wor ki ng.
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1. 5   QUALI TY ASSURANCE PLAN

Pr ovi de manuf act ur ed UL l i s t ed or  FM appr oved ASDS f i r e- al ar m equi pment  
whi ch meet s t he r equi r ement s accor di ng t o t he par agr aph t i t l ed " Syst em 
Requi r ement s"  of  t hi s sect i on.   Use t he l at est  st andar d desi gn,  and as 
l i s t ed by Under wr i t er s '  Labor at or i es ( UL Fi r e Pr ot  Di r )  or  appr oved by 
Fact or y Mut ual  FM APP GUI DE f or  i t s i nt ended use.   Ensur e al l  i nst al l ed 
devi ces ar e compar abl e,  and f unct i on wi t h t he oper at i on of  t he cont r ol  
panel  and do not  i nt er f er e.

Suppl i er  and I nst al l er  shoul d be f act or y- t r ai ned by t he manuf act ur er  t o 
model ,  desi gn,  i nst al l ,  pr ogr am,  t est ,  and commi ssi on t he ASDS based on 
code r equi r ement s her ei n.

I nst al l er  shoul d pr ovi de f ul l y ver i f i ed and dat ed el ect r oni c copi es of  al l  
t est  dat a and r esul t s wi t h a copy of  t he appr oved t est  pr ocedur e and any 
f act or y commi ssi oni ng f or m.

1. 6   QUALI FI CATI ONS

1. 6. 1   Pr of essi onal  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  ASDS and 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  havi ng a Bachel or  of  Sci ence or  
Mast er  of  Sci ence Degr ee i n Fi r e Pr ot ect i on Engi neer i ng f r om an 
accr edi t ed uni ver si t y engi neer i ng pr ogr am,  pl us a mi ni mum of  f our  
year s wor k exper i ence i n f i r e pr ot ect i on engi neer i ng.

b.   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.

c.   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. 6. 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 backboxes 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.   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. 6. 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 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 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.
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1. 6. 4   Super vi sor

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 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 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. 6. 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 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 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. 6. 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.

1. 6. 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.

PART 2   PRODUCTS

Pr ovi de an ASDS wi t h per f or mance conf or mi ng t o t he r equi r ement s of  UL or  
FM appr oval  st andar ds.   Ensur e manuf act ur er ' s Pr oduct  Dat a i dent i f i es 
det ect or  manuf act ur er ' s name and model  number  i ncl udi ng any speci al  t ool s 
f or  t he mai nt enance and t est i ng of  t he det ect or  t o oper at e and meet  i t s UL 
or  FM appr oval  st andar ds.   Ver i f y act ual  i nst al l ed pi pe net wor k i nt egr i t y 
meet s or  exceeds manuf act ur er  pi pe net wor k model i ng sof t war e ( ASPI RE)  and 
speci f i cat i ons her ei n.   Use component s i n t he i nst al l at i on t hat  ar e 
cur r ent l y bei ng pr oduced and manuf act ur ed ( not  at  ' End of  Li f e' )  and ar e 
no mor e t han t wo year s ol d.

2. 1   FRONT PANEL AND I NTERNAL BUTTONS

Pr ovi de f r ont  panel  and i nt er nal  but t ons i n accor dance of  t he par agr aph 
t i t l ed " Syst em Requi r ement s"  of  t hi s sect i on.

Ensur e t he det ect or  pr ovi des a LED but t on i nt er f ace t o cont r ol  al l  
oper at i ons of  t he ASDS t o sui t  par t i cul ar  appl i cat i ons.   Conf i r m t hat  any 
al ar m/ f aul t  condi t i on causes t he i ndi cat or  l amps t o f l ash and r emai n i n 
t hi s st at e unt i l  r eset  or  acknowl edged.   Pr ovi de an i sol at e ( di sabl e)  
but t on or  a separ at e mai nt enance by- pass swi t ch t o i sol at e each det ect or  
f or  t est i ng pur poses.

2. 2   DETECTOR DI SPLAY AND STATUS I NDI CATORS

Pr ovi de a [ 3. 5"  col or ]  LCD t ouch- scr een i nt er f ace t o al l ow scr ol l i ng 
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t hr ough st at us scr eens t o show/ l ook- up a r ange of  st at us i nf or mat i on,  such 
as over al l  st at us,  smoke l evel ,  f l ow l evel s,  i ndi v i dual  f aul t s,  t r oubl e 
st at us,  Aut oLear n smoke/ f l ow f unct i ons,  al ar m t hr eshol ds i ndi cat or s,  et c.   
Ensur e t hat  t he col or  LCD t ouch- scr een di spl ays t he det ect or ' s cont i nuous 
out put  of  smoke l evel s per  act i ve zone.   Ensur e t hat  each det ect or  
cont ai ns a bar  gr aph di spl ay f eat ur e wi t h bar  gr aph i ndi cat or s bei ng 
l i ght - emi t t i ng- di odes ( LED)  or  l i qui d cr yst al  di spl ay ( LCD) .

Ensur e t he det ect or  pr ovi des LED i ndi cat or s t o moni t or  al l  oper at i ons of  
t he ASDS t o sui t  par t i cul ar  appl i cat i ons.   Det ect or  pr ovi des an LED user  
i nt er f ace wi t h f our  LEDs t o i ndi cat e Al er t ,  Act i on,  Fi r e 1,  and Fi r e 2 
al ar m event s,  one f aul t  LED,  one di sabl e/ st andby LED,  and power  On/ Of f  
i ndi cat i on.   Ensur e al l  al ar m l amps,  f aul t  l amp,  di sabl e,  and power  On/ Of f  
i ndi cat or s ar e v i s i bl e on t he det ect or  f r ont  panel .   Ensur e LED i ndi cat or s 
i l l umi nat e when t hei r  r espect i ve act i vat i on condi t i ons ar e met .

Pr ovi de a separ at e det ect or  LED i ndi cat or  t o show nor mal  oper at i ng st at us 
when t he ASDS i s f unct i oni ng as desi gned.   Ensur e det ect or  st at us 
i ndi cat es a f aul t  upon t he l oss of  power ,  an open ci r cui t  or  an 
el ect r i cal / el ect r oni c pr obl em wi t hi n t he det ect or ' s c i r cui t r y or  ext er nal  
wi r i ng.

Ensur e t he det ect or  [ Al er t ,  Act i on,  Fi r e 1 and Fi r e 2] [ _____]  i ndi cat or s 
st ay i l l umi nat ed or  f l ashes and a det ect or  conf i gur abl e r el ay or  separ at e 
det ect or  r el ay oper at es when t he det ect ed smoke i s hi gher  t han t he set  
al ar m t hr eshol ds.

Ensur e t he det ect or  f aul t  i ndi cat or  f l ashes and a t r oubl e r el ay or  
separ at e det ect or  f ai l ur e r el ay oper at es when t her e i s a f ai l ur e/ pr obl em 
( f aul t  cat egor i es:  det ect or ,  chamber ,  f i l t er ,  f l ow,  aspi r at or ,  net wor k,  
power ,  et c. )  wi t hi n t he det ect or ' s c i r cui t r y and/ or  ext er nal  wi r i ng.

The det ect or  shoul d suppor t  gener at i on and t r ansmi ssi on of  ur gent  and 
mi nor  f aul t s.

Adj ust  t he t i me del ay f r om zer o ( 0)  t o s i xt y ( 60)  seconds f or  each 
det ect or  f ai l ur e i ndi cat or  l amp/ r el ay.   Set  det ect or  f aul t  t i me del ay t o 
not  mor e t han t en ( 10)  seconds.

[ 2. 2. 1   Remot e Di spl ay Modul e

Pr ovi de a r emot e ASDS Annunci at or  Cabi net  wi t h LCD r emot e di spl ay 
modul e( s)  t o cont r ol ,  moni t or ,  and r epor t  t he st at us of  t he ASDS.   Channel  
and di st r i but e power  and communi cat i on f or  t he ASDS f r om t he di spl ay 
modul e i ncl udi ng r ef er enci ng and char t  r ecor di ng.   Ensur e smoke l evel  bar  
gr aph,  al ar m l evel  t hr eshol d i ndi cat or s f or  Al er t ,  Act i on,  and Fi r e 1,  
f aul t  i cons i ndi cat i ng speci f i c  i ndi v i dual  f aul t s such as det ect or ,  
chamber ,  f i l t er ,  ai r  f l ow,  aspi r at or ,  net wor k,  power ,  f l ow per cent ages 
l evel s per  pi pe sect i ons,  f i l t er  l i f e,  et c.  ar e v i s i bl e on each di spl ay 
modul e f ace.   Pr ot ect  al l  t i me del ays,  al ar m l evel  adj ust ment s,  and 
t est i ng f aci l i t i es f or  det ect or  sensi t i v i t y wi t hi n a secur ed encl osur e t o 
pr event  t amper i ng.   Pr ovi de an over r i de c i r cui t  per  manuf act ur er ' s 
r equi r ement s f or  f ai l - saf e oper at i on i n t he event  t hat  t he pr ogr ammed 
al ar m t hr eshol d i s not  set  or  i s  di sabl ed,  or  t hat  t he f our t h al ar m 
t hr eshol d aut omat i cal l y def aul t s t o t he f ul l - scal e smoke l evel .   Pr ovi de 
di spl ay modul e t hat  cont ai n al l  component s necessar y t o mai nt ai n a smoke 
l evel  hi st or y l og and a hi st or i cal  event  l og.   Ensur e st or age capaci t y f or  
t he smoke l evel  hi st or y l og i s a mi ni mum of  [ 40, 000]  sampl es.   Ensur e 
hi st or i cal  event  l og i s capabl e of  a mi ni mum st or age capaci t y of  [ 100]  

SECTI ON 28 31 33. 00 98  Page 12



KSC

event s.   Ensur e di spl ay modul e i s capabl e of  r et ai ni ng t hi s i nf or mat i on 
upon l oss of  bot h pr i mar y and secondar y power  sour ces.

Ensur e di spl ay modul e i s compat i bl e wi t h ASDS det ect or .

For  s i ngl e zone or  mul t i pl e zone appl i cat i ons a uni t i zed,  sel f - cont ai ned,  
s i ngl e encl osur e det ect or / di spl ay can be ut i l i zed.

I n mul t i pl e zone i nst al l at i ons,  wher e i t  i s  desi r abl e t o have a cent r al  
cont r ol  poi nt  moni t or i ng and cont r ol l i ng t he r emot e det ect or  assembl y 
panel s,  use a mul t i - zone di spl ay modul e( s) .   Pr ovi de a r emot e ASDS 
Annunci at or  Cabi net  and I nt er f ace Equi pment  appr opr i at el y s i zed based on 
t he number  of  r emot e di spl ay modul es used,  wi t h a capaci t y of  up t o 200 
devi ces,  t o r epor t  ASDS st at us t o FACP.   Obt ai n aut hor i zed net wor k access 
by ut i l i z i ng a mi ni mum of  t wo l evel s of  passwor d pr ot ect i on.

Communi cat i on Net wor ki ng wi r i ng shoul d compl y wi t h manuf act ur er  
r ecommended wi r e t ype and si ze speci f i cat i ons t o meet  r equi r ed 
communi cat i on baud r at e.   ASDS shoul d det ect  communi cat i ons net wor ki ng 
i nt er f er ence,  open,  shor t  c i r cui t ,  and gr ound f aul t .

] 2. 3   ASDS CONFI GURATI ON AND PROGRAMMI NG

Pr ovi de l at est  sof t war e ( VSC/ VSM)  r evi s i on t o conf i gur e and pr ogr am t he 
ASDS.

2. 3. 1   Al ar m Thr eshol d Level s

Pr ovi de an ASDS wi t h a mi ni mum of  f our  ( 4)  al ar m t hr eshol d l evel s f or  each 
zone:

Al ar m Level  1 -  ALERT

Al ar m Level  2 -  ACTI ON

Al ar m Level  3 -  FI RE 1

Al ar m Level  4 -  FI RE 2

Ensur e pr ogr ammed al ar m t hr eshol ds ar e c l ear l y v i s i bl e on t he f ace of  t he 
di spl ay and ar e adj ust abl e t hr ough t he f ul l  bar  gr aph scal e of  t he 
di spl ay.   Pr ovi de a v i sual  al ar m l evel  i ndi cat or  t hat  i l l umi nat es and/ or  
f l ashes when t he det ect or  out put  s i gnal  r eaches t he pr ogr ammed t hr eshol d 
l evel  f or  t he pr ogr ammed t i me.   Ensur e t hat  t he v i sual  al ar m i ndi cat or s on 
t he di spl ay have ci r cui t r y ar r anged so t hat  t hey can be manual l y r eset  
t hr ough t he r eset  f eat ur e.   Ensur e t hat  al ar m t hr eshol ds f or  each al ar m 
l evel  i ndi cat or  ar e i ndependent l y pr ogr ammabl e acr oss i t s sensi t i v i t y 
r ange and ar e set  t o meet  t he r equi r ement s her ei n.   Set t i ng of  al ar m 
t hr eshol d l evel  Fi r e 1 shoul d al ways appear  as 100% on t he bar  gr aph 
scal e.   Pr ogr am al ar m t hr eshol ds t o t he f ol l owi ng val ues unl ess t he 
r esul t s of  t he Syst em Accept ance Test  pr ocedur es,  i ndi cat e a c l ear  need t o 
change t hem.   I n t he event  t hat  such a need i s i ndi cat ed,  not i f y t he 
Cont r act i ng Of f i cer  and pr ovi de compl et e document at i on concer ni ng t he need 
t o devi at e f r om t hese val ues.   Ensur e i ni t i al  t hr eshol d l evel s ar e 
appr oved pr i or  t o t he f i nal  accept ance t est .

Al ar m Level  1:   set  ALERT at  0. 0250 per cent  obs/ f t

Al ar m Level  2:   set  ACTI ON at  0. 0500 per cent  obs/ f t
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Al ar m Level  3:   set  FI RE 1 at  0. 1000 per cent  obs/ f t

Al ar m Level  4:   set  FI RE 2 at  0. 2000 per cent  obs/ f t

Ensur e t he ASDS cont ai ns i ndi v i dual  adj ust abl e al ar m t i me del ays f or  each 
al ar m t hr eshol d l evel s bet ween 0 t o 60 seconds.   Pr ogr am t he al ar m 
t hr eshol d t i me del ays t o 30 seconds f or  al ar m l evel s 1 and 2,  and 15 
seconds f or  al ar m l evel  3 and 4.

2. 3. 2   Ai r  Fl ow Level s

Ensur e t he ASDS cont i nuousl y moni t or s t he ai r  f l ow i n each pi pe.   Ensur e 
t he col or  LCD t ouch- scr een di spl ays t he f l ow l evel  per cent age f or  each of  
t he f l ow sensor s i n each pi pe i nl et  i n use and shows an Ai r  Fl ow 
mal f unct i on as a separ at e f aul t  i ndi cat i on f r om a t r oubl e i ndi cat i on.   
Ensur e di spl ay i ndi cat es a t r oubl e condi t i on when t he ai r  f l ow t hr ough t he 
det ect or  i s i nsuf f i c i ent  t o per mi t  pr oper  oper at i on of  t he det ect i on 
syst em.   Use t he det ect or  ai r  f l ow ( % of  nor mal i zed)  f act or y def aul t  
set t i ngs ( Maj or  and Mi nor  Hi ghs/ Lows)  and conf i r m t he f i nal  set t i ngs based 
on desi gn consi der at i ons and aspi r at or  speed set t i ng usi ng manuf act ur er  
pi pe net wor k cal cul at i on sof t war e ( ASPI RE) .

Ensur e t he ai r  f l ow f aul t  t hr eshol d set t i ng( s)  ar e adj ust ed by t he 
f act or y- t r ai ned r epr esent at i ve on si t e and meet  s i t e speci f i c  condi t i ons.   
Have a pr ogr ammabl e t i me del ay f or  t he ai r  f l ow f aul t  al ar m si gnal  wi t h a 
r ange of  0 t o 60 seconds f or  each zone.   Pr ogr am t he ai r  f l ow f aul t  t i me 
del ay t o 10 [ _____]  seconds unl ess t he r esul t s of  t he syst em accept ance 
and commi ssi oni ng t est s,  r equi r ed i n t hi s speci f i cat i on,  i ndi cat e a c l ear  
need t o change t hem.   I n t he event  t hat  such a need i s i ndi cat ed,  pr ovi de 
t he Cont r act i ng Of f i cer  wi t h compl et e document at i on concer ni ng t he need t o 
devi at e f r om t hese val ues.

2. 4   ASDS AND FACP I NTERFACE

Pr ovi de al l  cont act s,  addr essabl e modul es,  cabi net ,  har dwar e,  condui t ,  
wi r e,  and power  c i r cui t s r equi r ed f or  pr oper  oper at i on and i nt er f ace 
bet ween t he ASDS and FACP per  28 31 00. 00 98 sect i on.

2. 4. 1   Al ar m Level  1 ( Al er t )

Conf i gur e and pr ogr am t he ASDS so t hat  when ALERT al ar m t hr eshol d set t i ng 
i s r eached f or  any det ect or ,  t he al ar m l evel  i ndi cat or  f or  t hat  det ect or  
i l l umi nat es and an audi bl e and a v i sual  al ar m sound at  t he di spl ay and 
r emot e di spl ay modul e,  wher e pr esent .   Ensur e a super vi sor y al ar m 
act i vat es at  t he [ FACP] [ Rel easi ng Cont r ol  panel  ( RCP) ]  and i s t r ansmi t t ed 
t o t he KSC Cent r al  Radi o Moni t or i ng St at i on ( CRMS) .

2. 4. 2   Al ar m Level  2 ( ACTI ON)

Conf i gur e and pr ogr am t he ASDS so t hat  when ACTI ON al ar m t hr eshol d set t i ng 
i s r eached f or  any det ect or ,  t he al ar m l evel  i ndi cat or  f or  t hat  det ect or  
i l l umi nat es and an audi bl e and a v i sual  al ar m sound at  t he di spl ay and 
r emot e di spl ay modul e,  wher e pr esent .   Ensur e a super vi sor y al ar m 
act i vat es at  t he [ FACP] [ RCP]  and i s t r ansmi t t ed t o t he KSC Cent r al  Radi o 
Moni t or i ng St at i on ( CRMS) .
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2. 4. 3   Al ar m Level  3 ( Fi r e 1)

Conf i gur e and pr ogr am t he ASDS so t hat  when FI RE 1 al ar m t hr eshol d set t i ng 
i s r eached f or  any det ect or ,  t he al ar m l evel  i ndi cat or  f or  t hat  det ect or  
i l l umi nat es and an audi bl e and a v i sual  al ar m sound at  t he di spl ay and 
r emot e di spl ay modul e,  wher e pr esent .   Ensur e a s i l ent  al ar m act i vat es at  
t he [ FACP] [ RCP] ,  a v i sual  not i f i cat i on appl i ance( s)  and i s t r ansmi t t ed t o 
t he KSC Cent r al  Radi o Moni t or i ng St at i on ( CRMS) .   Act i vat e v i sual  
not i f i cat i on appl i ance( s)  i n af f ect ed ar eas onl y

2. 4. 4   Al ar m Level  4 ( Fi r e 2)

Conf i gur e and pr ogr am t he ASDS so t hat  when FI RE 2 al ar m t hr eshol d set t i ng 
i s r eached f or  any det ect or ,  t he al ar m l evel  i ndi cat or  f or  t hat  det ect or  
i l l umi nat es and an audi bl e and a v i sual  al ar m sound at  t he di spl ay and 
r emot e di spl ay modul e,  wher e pr esent .   Ensur e an al ar m act i vat es at  t he 
[ FACP] [ RCP]  and i s t r ansmi t t ed t o t he KSC Cent r al  Radi o Moni t or i ng St at i on 
( CRMS) .   Act i vat e gener al  f aci l i t y  audi o and vi sual  not i f i cat i on 
appl i ances.

2. 4. 5   I sol at e ( di sabl e)  I ndi cat i on

Conf i r m t he ASDS i s set - up so t hat  i n t he event  t he i sol at e ( di sabl e)  
but t on i s act i vat ed,  t he appr opr i at e i ndi cat or  i l l umi nat es.   Ensur e t he 
ASDS act i vat es an i sol at e al ar m at  t he [ FACP] [ RCP]  and i s t r ansmi t t ed t o 
t he KSC Cent r al  Radi o Moni t or i ng St at i on ( CRMS) .

2. 4. 6   Tr oubl e I ndi cat i ons

Conf i r m t he ASDS i s set - up so t hat  i n t he event  of  an ai r  f l ow f aul t ,  or  a 
det ect or  f aul t ;  t he appr opr i at e ai r  f l ow f aul t  i ndi cat or  or  det ect or  f aul t  
i ndi cat or  i l l umi nat es.   Ensur e t hat  t he ASDS act i vat es t wo separ at e 
t r oubl e al ar ms at  t he [ FACP] [ RCP]  and t r ansmi t s separ at e t r oubl e al ar ms t o 
t he KSC Cent r al  Radi o Moni t or i ng St at i on ( CRMS) .

Coor di nat e audi bl e t r oubl e s i gnal  s i l enci ng wi t h AHJ when FACP i s l ocat ed 
i n occupi ed ar eas t o mi ni mi ze di st ur bance t o occupant s.

2. 5   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 t 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.   For  120 VAC 
ci r cui t s,  use 3. 0 mm2 No.  12 AWG mi ni mum.

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 t 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 ,  shi el ded,  t wi st ed pai r s,  meet i ng UL 2196 
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r equi r ement s,  f or  conduct or s i n mul t i pl exed communi cat i on c i r cui t s,  
s i gnal i ng l i ne c i 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.   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,  wi t h conduct or  s i ze l ess t han 1. 0 mm2 No.  16 
AWG di amet er  f or  dat a c i r cui t s and 2. 0 mm2 No.  14 AWG di amet er  f or  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 25 f eet .

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 .

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

2. 5. 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  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.

2. 6   ASDS DETECTOR ASSEMBLY

Ai r  i s  dr awn i nt o t he ASDS det ect or  v i a t he sampl i ng pi pe net wor k by an 
aspi r at or ,  t hen passes t hr ough t he f i l t er  and i t  i s  exposed t o t he shor t  
wavel engt h LASER l i ght  sour ce [ and Fl ai r  det ect i on t echnol ogy ] wi t hi n t he 
det ect i on chamber .   I magi ng and Li ght  scat t er ed smoke par t i c l es i s 
measur ed by phot odi odes and anal yzed and conver t ed t o an el ect r oni c s i gnal  
di r ect l y pr opor t i onal  t o t he obscur at i on l evel  wi t hi n t he chamber .   A 
s i gnal  cor r espondi ng t o t he obscur at i on l evel  wi t hi n t he chamber  i s t hen 
t r ansmi t t ed t o t he ASDS di spl ay.

Pr ovi de a det ect or  consi st i ng of :  cabl i ng and pi pe i nl et  and out l et  por t s,  
qui ck connect or  socket  ( scr ew t er mi nal s)  i nt er f aci ng,  chamber  assembl y,  
f i l t er ,  aspi r at or ,  f l ow sensi ng modul e,  sensi ng modul e,  and di spl ay.   
Det ect or  shoul d be modul ar  t ype t o al l ow f i el d r epl acement  of  t he f i l t er ,  
changer ,  and aspi r at or .

Pr ovi de a[  VEP- A10- P model  or  appr ove equal ]  ASDS det ect or  t o cont ai n al l  
of  t he equi pment ,  devi ces,  and pi pe net wor k r equi r ed f or  pr ot ect i on of  [ I T 
Communi cat i on r oom( s) ] ,

When t he f l oor  ar ea t o be pr ot ect ed exceeds t he maxi mum al l owabl e cover age 
of  t hat  speci f i c  det ect or ,  use mul t i pl e det ect or s.

Submi t  manuf act ur er  dat a i ndi cat i ng sensi t i v i t y r ange.   The manuf act ur er  
r ecommends t he det ect or  sensi t i v i t y f or  t he ar ea t o be pr ot ect ed by 
zone/ appl i cat i on.

Pr ovi de a hi gh- ef f i c i ency aspi r at or ,  el ect r i c cent r i f ugal - f l ow i mpel l er  
ai r  pump desi gned f or  l ong l i f e.   Ensur e t he aspi r at or  f l ow and pr essur e 
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r at i ngs meet  t he maxi mum t r anspor t  t i me f or  an ai r  sampl e r emoved f r om t he 
f ur t hest  sampl i ng poi nt  ( open or  capi l l ar y t ube hol es)  of  each br anch 
wi t hi n t he pi pe net wor k.   Pr ovi de a det ect or  equi pped wi t h a sensi ng 
devi ce( s)  whi ch det ect s any change i n t he ai r  f l ow t hr ough t he det ect or  
whi ch coul d i mpai r  t he pr oper  oper at i on of  t he det ect or .   I ncl ude f our  
sampl e pi pe i nl et s cont ai ni ng a f l ow sensor  f or  each pi pe i nl et .

Ensur e t he det ect or  i s usabl e i n envi r onment s wi t h r el at i vel y hi gh l evel s 
of  ai r bor ne dust  and ot her  cont ami nant s t hr ough t he use of  a f i l t er  or  
ot her  appr oved met hod.   Tr eat ment  of  cont ami nant s i s by ei t her  an ai r  
f i l t r at i on mechani sm or  by el ect r oni c di scr i mi nat i on of  par t i c l e s i ze.   I f  
a mechani cal  f i l t er i ng syst em i s used,  pr ovi de a di sposabl e f i l t er  
car t r i dge t o per mi t  v i sual  i nspect i on of  t he f i l t er  wi t hout  havi ng t o 
di smant l e t he det ect or .   Ensur e an i ndi cat i on i s shown on di spl ay f or  
r epl acement .   Conf i r m t he f i r st  st age f i l t er  has a maxi mum nomi nal  por e 
s i ze of  20 mi cr ons[  wi t h a second st age f i l t er  f or  ul t r a- f i ne 0. 3 mi cr ons]  
or  l ar ger .

2. 7   PI PE NETWORK

Desi gn and i nst al l  t he sampl i ng pi pe net wor k t o moni t or  t ot al  r oom/ zone 
concent r at i on of  smoke.   Accompl i sh t he desi gn usi ng a comput er  pr ogr am 
based on sound f l ui d dynami c pr i nci pl es and i s appr oved by Fact or y Mut ual  
Engi neer i ng ( FM)  FM APP GUI DE or  l i s t ed by Under wr i t er s Labor at or i es ( UL)  
UL Fi r e Pr ot  Di r  f or  i t s  i nt ended use.   Pi pe Net wor k desi gn,  i ncl udi ng 
sampl i ng poi nt  s i ze and quant i t y,  shoul d be devel oped and accept ed by 
manuf act ur er  Wi ndows- based Pi pe Net wor k Desi gn sof t war e ( ASPI RE) .

2. 7. 1   Sampl i ng Pi pe

Pr ovi de sampl i ng pi pe consi st i ng of  19 mi l l i met er  smoot h bor e,  3/ 4- i nch 
i nsi de di amet er ,  or ange col or ,  Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
schedul e 40.   Pi pe and f i t t i ngs as def i ned i n t hi s sect i on,  ar e l i mi t ed t o 
t her mopl ast i c mat er i al s meet i ng or  exceedi ng t he r equi r ement s of  
ASTM F442/ F442M,  ASTM F438,  and ASTM D1784 or  an appr oved equal .   Ensur e 
t he CPVC pi pe i s t he s l i p- j oi nt  sol vent - wel d t ype and f i t t i ngs unt hr eaded 
sol i d CPVC.   Joi nt s shoul d be bonded usi ng appr opr i at e sol vent  cement ,  
ASTM F493,  ASTM D2564.   Use r ecommended manuf act ur er  sol vent  cement .   
Accompl i sh di r ect i onal  changes i n t he pi pe net wor k by usi ng bends and 
el bows.   Al l  sampl i ng pi pes shoul d be f i t t ed wi t h end caps.   Use socket  
f i t t i ngs f or  f i nal  connect i on t o t he det ect or ,  and wher e pi pe net wor k 
r emoval  i s  r equi r ed f or  mai nt enance of  equi pment ,  gl ue i s not  per mi t t ed.   
Ensur e pi pe and f i t t i ngs ar e ai r  t i ght  and i nst al l at i on conf or ms t o 
NEMA TC 3.

[ I n ar eas subj ect  t o condensat i on bui l d up wi t hi n t he sampl i ng pi pe,  empl oy 
a wat er  t r ap t o pr event  moi st ur e f r om ent er i ng t he det ect or . ]

2. 7. 2   Sampl i ng Poi nt s

The sampl i ng pi pe net wor k i s engi neer ed f or  a maxi mum t r anspor t  t i me of  
[ 60]  [ 120]  seconds,  and has equal  sensi t i v i t y t hr oughout  t he ent i r e 
syst em.   Bal ance t he ai r  sampl i ng pi pe net wor k so t hat  t he vol ume of  ai r  
dr awn f r om t he l ast  sampl i ng poi nt  i s  not  l ess t han 70 per cent  of  t he 
vol ume f r om t he f i r st  sampl i ng poi nt .

Ensur e each sampl i ng poi nt  has a maxi mum cover age of  23. 2 squar e met er  250 
sq f t  of  f l oor  ar ea f or  above cei l i ng,  cei l i ng,  and under f l oor  
pr ot ect i on.   Sampl i ng poi nt s shoul d not  be separ at ed by mor e t han t he 
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NFPA 72 maxi mum al l owabl e di st ance of  30 f eet .   Compl y wi t h NFPA 75 
sampl i ng poi nt  maxi mum cover age f or  r et ur n gr i l l e appl i cat i ons.

2. 7. 2. 1   Capi l l ar y Sampl i ng Poi nt s

Capi l l ar y sampl i ng poi nt s shoul d t er mi nat e at  an appr oved cei l i ng sampl i ng 
poi nt ,  appr oved by t he manuf act ur er ,  connect ed by means of  a capi l l ar y 
t ube wi t h 3/ 8"  i nt er nal  di amet er  and maxi mum l engt h of  26 f eet .

2. 7. 3   Label i ng

Label  al l  sampl i ng pi pe and sampl i ng poi nt s as f ol l ows:   " CAUTI ON SMOKE 
DETECTI ON SAMPLI NG PI PE DO NOT DI STURB"  and " FI RE DETECTI ON SYSTEM"  
r espect i vel y.

2. 8   PRI MARY POWER SUPPLY

The nor mal  power  f or  t he ASDS det ect or  i s 120 V AC,  60 her t z.   Ensur e ASDS 
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 an ASDS di sconnect / pr ot ect i ve devi ce as a f used swi t ch wi t h a r ed 
f act or y f i ni sh.   Mount  t hi s di sconnect  swi t ch adj acent  t o t he ASDS.   Mar k 
as " AI R SAMPLI NG DETECTI ON SYSTEM # ( i ndi cat e det ect or  number )  FED FROM 
( i ndi cat e suppl y c i r cui t ) "  wi t h a per manent l y af f i xed l abel  t hat  i s  
pl ast i c or  phenol i c t ype wi t h a r ed backgr ound and whi t e l et t er i ng usi ng a 
mi ni mum of  6 mi l l i met er  0. 25- i nch bl ock.   Pr ovi de an i nst al l ed swi t ch 
capabl e of  bei ng l ocked i n t he " ON"  or  " OFF"  posi t i on.   Thi s f eat ur e i s 
not  t o 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 
ASDS 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 an 
adj ust abl e set  scr ew t ype cl ampi ng devi ce,  r ed f act or y f i ni sh,  over  t he 
c i r cui t  br eaker  handl e t o pr event  handl e oper at i on.

2. 9   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 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 pl us 25 per cent  spar e.   Pai nt  
encl osur es wi t h a pr i me coat  and one or  mor e coat s of  r ed baked enamel  
f i ni sh t o pr ovi de a smoot h,  har d,  and dur abl e f i ni sh.   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,  " Fi r e Al ar m Cabi net " ,  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 cabi net .   For  cabi net s pai nt ed bl ack,  ensur e t he i dent i f i cat i on 
pl at e has whi t e l et t er s on a bl ack backgr ound,  and f or  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.

SECTI ON 28 31 33. 00 98  Page 18



KSC

2. 9. 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. 9. 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. 10   SECONDARY POWER SUPPLY

Pr ovi de a power  suppl y- bat t er y char ger ,  UL 1481,  as a means of  
aut omat i cal l y suppl y i ng t he ent i r e ASDS wi t h backup power  i n t he event  t he 
pr i mar y power  syst em f ai l s.   I n t he event  of  AC power  f ai l ur e,  t he syst em 
swi t ches t o bat t er y backup power  and swi t ches back t o AC power  upon r et ur n 
of  pr i mar y power .   I f  t he backup bat t er i es ar e r emoved f or  any r eason,  t he 
ASDS det ect or  cont i nues oper at i on.   The syst em cont r ol s char gi ng and 
f l oat i ng l evel  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.   Use f used 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 .   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 t r oubl e s i gnal  
and vi sual  i ndi cat i on at  t he ASDS di spl ay,  t r ansmi t t ed t o t he FACP and t he 
KSC Cent r al  Radi o Moni t or i ng Syst em ( CRMS) .

Pr ovi de spi l l  pr oof  seal ed bat t er y modul es,  ( no cor r osi ve f umes) .   Use 
bat t er i es t hat  ar e 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 ASDS i n nor mal  super vi sor y condi t i on f or  24 hour s,  mi ni mum,  
t hen oper at e t he syst em i n t he al ar m mode f or  10 mi nut es,  mi ni mum.

Pr ovi de a bat t er y di sconnect  swi t ch wi t h DC r at ed cont act s t o al l ow 
t est i ng f or  l oss of  secondar y power  suppl y.

2. 10. 1   Gr oundi ng

Desi gn equi pment  al l owi ng f or  l ow- i mpedance bond t o t he pr ot ect i ve 
gr oundi ng syst em.   Ensur e equi pment  f unct i ons i n an envi r onment  whi ch 
suppl i es onl y a saf et y gr ound per  NFPA 70.   I sol at e cabi net  and equi pment  
gr ound f r om bat t er y r et ur n at  t he equi pment  and wi t hi n t he f r ame or  
cabi net .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

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 
ASDS,  secur e a Tr ansf er  of  Responsi bi l i t y  For m compl et ed by t he COTR and 
si gned by t he Cont r act or  and I nst i t ut i onal  Ser vi ces Cont r act or  ( I SC)  Fi r e 
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Pr ot ect i ve Syst ems desi gnee.   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 COTR.   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.

I nst al l  al l  equi pment  i n accor dance wi t h manuf act ur er ' s r ecommendat i ons,  
and t hi s document .

3. 1. 1   ASDS Det ect or

Secur el y mount  t he smoke det ect or  t o t he bui l di ng st r uct ur e ( i . e.  col umn,  
per manent  wal l )  usi ng appr oved t ype anchor s.   Det er mi ne t he mount ed 
det ect or ' s or i ent at i on by t he appl i cat i on ( nor mal / i nver t ed mount i ng) .   
Mai nt ai n t ot al  access f or  ser vi c i ng of  t he det ect or .   I nst al l  equi pment  i n 
accessi bl e l ocat i ons i n such a manner  as t o pr event  damage f r om vi br at i on 
or  j ar r i ng.   Equi pment  r equi r es a mi ni mum of  914 mi l l i met er  3 f eet  
c l ear ance di r ect l y i n f r ont  of  t he det ect or  f or  mai nt enance per  NFPA 70.   
Wi t h mul t i pl e equi pment ,  t he t hr ee- f oot  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 mi l l i met er  
mi ni mum 28- i nch cl ear  ai s l e way f or  access t o t he equi pment .   Pr ovi de 
cabi net s wi t h a hi nged cover  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 .   
Pr i or  t o i nst al l at i on,  obt ai n appr oval  f r om t he Cont r act i ng Of f i cer  f or  
mount i ng of  t he det ect or  t o ot her  equi pment / st r uct ur e ot her  t han t he 
bui l di ng st r uct ur e.

3. 1. 2   Sampl i ng Pi pe Net wor k

Opt i onal  open or  c l osed end syst em,  per  manuf act ur er ' s appr oved comput er  
model i ng desi gn pr ogr am can be used.   Do not  exceed 91. 5 mi l l i met er  
maxi mum si ngl e det ect or  pi pe l engt h or  maxi mum br anch det ect or  pi pe t ot al  
l engt h f or  pi pi ng r uns.   Suppor t  al l  pi pe net wor k f r om t he bui l di ng 
st r uct ur e onl y.   Suppor t  al l  pi pi ng at  appr oxi mat el y 5 f eet  maxi mum 
i nt er val s on cent er  wi t h br aci ng f or  end of  pi pe r un not  t o exceed 1 f eet .   
Pr ovi de f ast ener s,  pi pe hanger s and suppor t s of  appr opr i at e di mensi onal  
s i ze f or  suppor t i ng pi pi ng wi t hout  di st or t i on.   Obt ai n Cont r act i ng Of f i ce 
appr oval  f or  al t er nat e means of  suppor t  such as f r om cabl e t r ays,  
r aceways,  duct  wor k,  et c.  pr i or  t o i nst al l at i on.   Mount  al l  pi pi ng whi ch 
i s adj acent  t o t he det ect or  t i ght  agai nst  t he wal l  or  ot her  st r uct ur al  
el ement s whi ch t he det ect or  i s mount ed on,  and t er mi nat e wi t hi n 457 
mi l l i met er  20 i nches of  t he det ect or  i nl et  por t s.   Connect  pi pi ng t o t he 
det ect or  by a socket  uni on wi t h a 457 mi l l i met er  20- i nch CPVC ni ppl e of  
t he same I D as t he pi pe net wor k,  t o f aci l i t at e mai nt enance.   Cl ean 
sampl i ng pi pe net wor k i nsi de and out .   Joi n usi ng manuf act ur er ' s appr oved 
sol vent  cement  f or  ai r  t i ght  connect i ons except  at  t he det ect or  encl osur e 
connect i ons f or  ser vi c i ng.   For  saf e handl i ng of  sol vent  cement s used f or  
j oi ni ng t her mopl ast i c pi pe and f i t t i ngs r ef er  t o ASTM F493,  ASTM D2564.   
Ensur e i nst al l at i on of  pi pe net wor k i s ai r t i ght .

3. 1. 2. 1   Sampl i ng Poi nt s

Al l  sampl i ng poi nt s shoul d be i dent i f i ed.  Ensur e t he si ze and spaci ng
bet ween sampl i ng poi nt s i s as per  desi gn cal cul at i ons.  Wher e sampl i ng
pi pe i s i nst al l ed above suspended cei l i ng,  cent er  t he sampl i ng poi nt
f i t t i ng i n t he cei l i ng t i l es and connect  t o t he mai n sampl i ng pi pe usi ng
appr oved capi l l ar y t ube.  Locat e sampl i ng poi nt s so t hat  t hey ar e c l ear  of
al l  suppl y ai r  r egi st er s and/ or  ai r  f l ows.
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3. 1. 3   Spar e Par t s

Pr ovi de spar e par t s 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.   Ensur e spar e par t s ar e sui t abl y 
packaged and i dent i f i ed by namepl at e,  st ampi ng,  or  t aggi ng.   Fur ni sh t he 
f ol l owi ng:

a.   Two f i l t er  assembl i es

b.   [ _____]

3. 1. 4   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 NFPA 72 and 
t he f ol l owi ng speci al  r equi r ement s:

a.   I nst al l  ASDS ci r cui t s i n a separ at e r aceway syst em.   Rout e each 
ci r cui t  t ype ( 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 ASDS.

b.   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 .

c.   Pr ovi de conduct or  col or s as l i s t ed bel ow and i n accor dance wi t h 
FED- STD- 595.   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.

d.   Mar k conduct or s f or  mul t i pl exed communi cat i on c i r cui t s,  speaker  audi o 
c i r cui t s,  and r emot e st at i on s i gnal 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  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.  

e.   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.

f .   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 be col or ed Red,  Col or  No.  11105,  and t he 
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negat i ve conduct or  i s col or ed bl ack,  Col or  No.  17038.

g.   Use appr oved manuf act ur er  communi cat i ons net wor ki ng wi r i ng,  UL 497,  
UL 497B.

3. 1. 4. 1   60- Her t z Power

Pr ovi de 120 vol t ,  60- her t z power  t o t he ASDS.   Pr ovi de one bl ack phase 
conduct or ,  one whi t e sol i dl y gr ounded neut r al  conduct or  and one gr een 
equi pment  gr oundi ng conduct or .   Pr ovi de conduct or  s i ze 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 er s 
i n accor dance wi t h NFPA 70,  UL 497B and UL 1449.

3. 1. 4. 2   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. 1. 5   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,  
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.   
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.

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  
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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.   Ensur e condui t  i nst al l ed 
i n a ver t i cal  posi t i on i s par al l el  wi t h wal l s and per pendi cul ar  wi t h t he 
f l oor  and cei l i ng,  and t hat  condui t  i nst al l ed i n a hor i zont al  posi t i on i s 
par al l el  wi t h t he f l oor  and cei l i ng and per pendi cul ar  t o t he wal l s.   Make 
changes i n di r ect i on of  r uns wi t h symmet r i cal  bends.   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. 1. 6   Fi r est oppi ng

Seal  al l  f i r e r at ed pi pe net wor k penet r at i ons of  f l oor s,  cei l i ngs and 
wal l s.   Fi r e- st op UL Fi r e Resi st ance al l  sampl i ng pi pe passi ng t hr ough 
f i r e- r esi st ant  r at ed wal l s,  f l oor s,  cei l i ngs,  i n a manner  t hat  mai nt ai ns 
t he i nt egr i t y of  t he f i r e- r esi st ant  r at i ng of  t he wal l ,  f l oor  or  cei l i ng.   
Weat her  seal  al l  pi pe penet r at i ons passi ng t hr ough non- f i r e r at ed 
wal l / equi pment  encl osur e.

3. 1. 7   Label i ng

Pr ovi de r ed backgr ound wi t h whi t e l et t er i ng smoke det ect or  l abel s t hat  ar e 
pl ast i c or  phenol i c t ype wi t h a mi ni mum of  6 mi l l i met er  0. 25- i nch bl ock 
l et t er i ng t o i ndi cat e zone det ect or .   For  exampl e:   " ASDS No.  1" .

Cl ear l y l abel  pi pe net wor k ever y 1. 5 met er  5 f eet  t o di st i ngui sh t he pi pe 
f r om ot her  f aci l i t y  pi pe wor k or  pr ot ect i ve cabl i ng encl osur es.   For  
exampl e:   " CAUTI ON SMOKE DETECTI ON SAMPLI NG TUBE DO NOT REMOVE,  PAI NT,  OR 
DI STURB. "

Label  al l  ai r  sampl i ng poi nt s wi t h a r ound r ed l abel ,  each wi t h a cent er  
hol e t o mat ch t he di amet er  of  t he dr i l l ed sampl i ng poi nt .   For  exampl e:   
" FI RE DETECTI ON SYSTEM DO NOT PAI NT" .   I ndi cat e f r act i onal  di mensi ons i n 
deci mal  f or mat  wi t h a mi ni mum of  3[ _____]  deci mal  pl aces.

3. 2   FI ELD TESTI NG

Af t er  compl et e i nst al l at i on of  t he equi pment  and at  such t i me as di r ect ed 
by t he Cont r act i ng Of f i cer ,  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:

a.   Cont r act or  Checkout  -  Per f or m t hi s t est  t o r emove al l  t r oubl es,  gr ound 
f aul t s,  ensur e al l  devi ces ar e f ul l y  f unct i onal  and oper at i onal ,  and 
t est  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 ncl udi ng r epor t i ng.

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

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

For  modi f i cat i on and r ehabi l i t at i on wor k,  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.   Cl ear l y convey t he 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 i n t he Tr ansf er  of  
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Responsi bi l i t y  f or m.   Submi t  a dr af t  of  NFPA 72 Fi r e Al ar m Syst em 
Recor d of  Compl et i on.

b.   Pr el i mi nar y -  Per f or m t hi s t est  usi ng t he appr oved t est  pr ocedur e and 
wi t nessed by t he Gover nment  const r uct i on i nspect or s.   Ver i f y ASDS 
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 i ni t i al s and dat e on t he summar i zed set  of  dr awi ngs and t est  
pr ocedur es f r om t he const r uct i on i nspect or  and t he f i r e al ar m vendor .   
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.

c.   Fi nal  Accept ance -  Af t er  t he successf ul  compl et i on of  t he pr el i mi nar y 
t est ,  schedul e a Fi nal  Accept ance t est .   I ncor por at e t he f i nal  
accept ance t est  pr ocedur e and r ecor d dr awi ngs i ncl udi ng al l  r ed l i nes 
f r om t he pr el i mi nar y t est .   Pr ovi de a copy of  t he consol i dat ed 
r edl i nes f or  t he r ecor d dr awi ngs and pr el i mi nar y t est  pr ocedur es f r om 
t he pr el i mi nar y t est .   Ensur e t he Cont r act i ng Of f i cer ,  Syst em 
Engi neer ,  and t he Aut hor i t y Havi ng Jur i sdi ct i on or  t hei r  desi gnee( s)  
wi t ness t he f i nal  accept ance t est  f or  t he ASDS.   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.   Dur i ng t he Fi nal  
Accept ance Test ,  pr ovi de f i ve cor r ect ed as- bui l t  dr awi ngs and Fi nal  
Accept ance Test  Pr ocedur es f or  use i n conduct i ng t he f i nal  accept ance 
t est .   Upon compl et i on of  t he Fi nal  Accept ance Test ,  pr ovi de t he 
f ol l owi ng document at i on t o t he Cont r act i ng Of f i cer ;  a copy of  t he 
Fi nal  Accept ance Test  pr ocedur e ( wi t h al l  st eps annot at ed as 
compl et e) ,  a cor r ect ed set  of  as- bui l t  dr awi ngs and a s i gned and 
compl et ed NFPA 72 Fi r e Al ar m Syst em Recor d of  Compl et i on f or m.

3. 2. 1   Ext er nal  Syst em Wi r i ng

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

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.  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 .

Megger  Test s:  Af t er  wi r i ng has been i nst al l ed,  and connect i ons t o 
panel s or  devi ces,  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 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 .

Check cont i nui t y of  c i r cui t s wi t h an ohmmet er .   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 each wi r e f or  gr ounds wi t h 300- vol t  and 500- vol t  i nsul at i on 
r esi st ance t est  set .   Ensur e r esi st ance t o gr ound i s not  l ess t han 20 
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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.

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

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

Subj ect  each zone of  ever y ASDS t o a f ul l  oper at i onal  t est  i n t he pr esence 
of  t he Cont r act i ng Of f i cer  t o demonst r at e pr oper  oper at i on bef or e any 
syst em i s consi der ed accept abl e.   Accept ance cr i t er i a f or  ASDS i ncl ude t he 
measur ement s and t est s f or  each det ect or  and i t s ent i r e sampl i ng pi pe 
net wor k.   The appr oved oper at i onal  t est  pr ocedur e submi t t ed by t he 
subcont r act or  f or  t he ASDS i ncl udes t he f ol l owi ng t est s:

3. 2. 2. 1   Suct i on Pr essur e Test

Measur e,  r ecor d,  and compar e pr essur e at  al l  sampl i ng poi nt s,  except  t he 
end cap por t  t o APPROVED Desi gn Cal cul at i ons.   Ver i f y t he suct i on pr essur e 
i s wi t hi n t he manuf act ur er ' s speci f i ed r ange.   Measur e t he pr essur e i n 
i nches of  wat er  or  pascal s.

3. 2. 2. 2   Smoke Tr anspor t  Ti me Test

Measur e and r ecor d t he t i me r equi r ed f or  smoke t o t r avel  f r om t he most  
r emot e sampl i ng poi nt  i n each ai r  sampl i ng pi pi ng net wor k t o t he det ect or ,  
and compar ed t o APPROVED Desi gn Cal cul at i ons.   Det er mi ne t hi s TI ME on each 
br anch l i ne i ndi v i dual l y by i nt r oduci ng a " gr oss"  smoke sour ce i nt o t he 
sampl i ng poi nt  whi ch i s hydr aul i cal l y most  r emot e f r om t he det ect or .   The 
TI ME f r om t he begi nni ng of  smoke i nt r oduct i on unt i l  t he bar - gr aph on t he 
di spl ay r ef l ect s t he pr esence of  smoke i n t he det ect or  i s t he Tr anspor t  
Ti me.   The MAXI MUM ALLOWABLE Tr anspor t  Ti me i s [ 60]  [ 120]  seconds.

3. 2. 2. 3   Devi at i ons

I f  t he measur ed and r ecor ded r esul t s s i gni f i cant l y di f f er  f r om t he 
measur ement  pr edi ct ed by t he APPROVED Desi gn Cal cul at i ons,  det er mi ne and 
cor r ect  t he cause of  devi at i on.   I f  t he cause i s a di f f er ence bet ween t he 
syst em as bui l t  and t he syst em as desi gned,  r esubmi t  r evi sed shop dr awi ngs 
and cal cul at i ons f or  appr oval  t o t he Cont r act i ng Of f i cer .   I f  t he r evi sed 
dr awi ngs and cal cul at i ons agr ee wi t h measur ed r esul t s,  t he syst em i s 
consi der ed accept abl e pr ovi ded t hat  al l  ot her  pr ovi s i ons of  t hi s 
speci f i cat i on have been met .

[ 3. 2. 2. 4   Sensi t i v i t y Ver i f i cat i on Test

Thi s t est  i s  a mont h l ong ( 30 day mi ni mum)  t est  f or  al l  det ect i on syst em 
i nst al l at i ons.   Each ai r  sampl i ng pi pi ng net wor k by zone i s subj ect ed t o 
t hi s t est  bef or e t he syst em i s consi der ed accept abl e.   The pur pose of  t hi s 
t est  i s  t o ensur e t hat  t he ear l i est  possi bl e al ar m f or  smoke i s r ender ed 
wi t h t he f ewest  number  of  f al se al ar ms.   Thi s i s consi der ed mandat or y due 
t o t he f act  t hat  t he ambi ent  l evel s of  dust  or  ot her  ai r  bor ne par t i cul at e 
whi ch t he det ect or  senses as smoke var i es f r om bui l di ng t o bui l di ng or  
r oom t o r oom wi t hi n a gi ven bui l di ng or  ar ea.

a.   I mpl ement  pr oper  t est  pr ocedur es and dat a anal ysi s t o el i mi nat e al l  
f al se al ar ms f r om t r ansi ent  dust  or  smoke whi ch can become ai r bor ne 
due t o i nst al l at i on act i v i t y,  c l eani ng and/ or  nor mal  oper at i ons.
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b.   Dur i ng t he per i od whi l e t he sensi t i v i t y ver i f i cat i on t est  i s  bei ng 
conduct ed,  ensur e nor mal  oper at i ons cont i nue unal t er ed wi t hi n t he ar ea 
bei ng pr ot ect ed.   Ver i f y t hat  t he FACP moni t or s t he ASDS.   The FACP i s 
t o onl y t r ansmi t  super vi sor y and t r oubl e condi t i ons t o t he KSC Cent r al  
Radi o Moni t or i ng St at i on ( CRMS) .   Dur i ng t hi s t r i al  per i od,  a 
successf ul  t est  has t he ASDS not  act i vat e any aut omat i c suppr essi on 
syst ems or  cause a f aci l i t y  evacuat i on.

c.   Af t er  t he ASDS has been i nst al l ed and al l  accept ance t est s 
successf ul l y conduct ed,  mai nt ai n t he event  l og and t he smoke l evel  
hi st or y l og f or  a per i od of  not  l ess t han ( 30)  cal endar  days.

d.   Conduct  dat a r evi ew and anal ysi s af t er  ( 7)  cal endar  days of  oper at i on 
t o i dent i f y any gr oss t r ends,  and agai n at  t he end of  ( 30)  cal endar  
days of  oper at i on.   Addi t i onal  i nt er i m anal ysi s can be r equi r ed 
dependi ng on t he r esul t s of  t he f i r st  week r evi ew.

e.   Dur i ng dat a r evi ew and anal ysi s consi der  t he nor mal  base l i ne,  or  
ambi ent ,  pol l ut ant  l evel  r ecor ded,  and al l  devi at i ons f r om t he 
est abl i shed base l i ne as r ecor ded by t he dat a l ogger  f r om t he det ect or .

( 1)  Compar e t he l evel  of  t he ambi ent  base l i ne wi t h t he al ar m 
t hr eshol d l evel s sel ect ed.   Twent y per cent  i s t he mi ni mum 
accept abl e r ange bet ween t he ambi ent  base l i ne and t he f i r st  al ar m 
t hr eshol d of  t he det ect or ' s f ul l - scal e sensi t i v i t y cal i br at i on 
set t i ng.

( 2)  I nvest i gat e each peak r ecor ded t o det er mi ne i t s cause.   Anal yze 
and consi der  whet her  t he peak r ecur r ence i s at  r egul ar  i nt er val s,  
or  whet her  i t  i s  a s i ngl e event .   Recur r i ng peaks ar e usual l y 
r el at ed t o act i v i t i es wi t hi n t he pr ot ect ed ar ea.   Non- r ecur r i ng 
peaks ar e gener al l y t he r esul t s of  ot her  t ypes of  act i v i t i es,  
i ncl udi ng f i r es.   Consi der at i on of  nor mal  act i v i t y wi t hi n t he f i r e 
zone,  t he t i me of  day,  and day of  t he week can be of  assi st ance i n 
det er mi ni ng t he cause of  a peak.

( 3)  Compar e t he magni t ude and dur at i on of  t he r ecor ded peaks t o t he 
al ar m t hr eshol d l evel s sel ect ed and i ni t i al  t i me del ay set t i ngs t o 
det er mi ne t he possi bl e occur r ence of  a f al se al ar m.

( 4)  Based on t he dat a r evi ew,  make adj ust ment s t o al ar m l evel s and 
t i me del ay set t i ngs,  as r equi r ed t o el i mi nat e f al se al ar ms.

( 5)  Peaks or  al ar ms t hat  ar e at t r i but ed t o smoki ng i n t he pr ot ect ed 
ar ea ARE NOT consi der ed t o be f al se al ar ms.   Speci f i cal l y 
conf i gur e t he ASDS t o al ar m when smoki ng t akes pl ace wi t hi n t he 
pr ot ect ed ar ea.

( 6)  Change det ect or  sensi t i v i t y i f  dat a i ndi cat es t hat  t he adj ust ment s 
t o t he al ar m t hr eshol d l evel s and t he t i me del ay set t i ngs do not  
el i mi nat e f al se al ar ms.   I f  t he f al se al ar ms cannot  be el i mi nat ed,  
pr ovi de al t er nat i ve sol ut i ons t o t he Cont r act i ng Of f i cer  f or  
appr oval  and i mpl ement at i on.

Ful l y document  any change t o t he i ni t i al  set t i ngs as pr escr i bed by t hi s 
speci f i cat i on wi t h suppor t i ve anal ysi s and r evi ew dat a and submi t t ed by 
t he manuf act ur er s t o t he Cont r act i ng Of f i cer  f or  appr oval .
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] [ 3. 2. 2. 5   Smoke Test

Pr ovi de al l  r equi r ed t est i ng t ool s,  equi pment ,  mat er i al s t o compl et e al l  
t est s of  t he ASDS.

I nt r oduce smoke at  t he f ur t hest  sampl i ng poi nt  and demonst r at e t r anspor t  
t i me meet s r equi r ement s her ei n,  and as speci f i ed by manuf act ur er  pi pe 
net wor k desi gn sof t war e ( ASPI RE) .

Per f or m smoke t est  i n t he v i c i ni t y of  possi bl e f i r es.   For  exampl e:   at  
equi pment  hei ght s 1 t o 1. 5 met er  3 t o 5 f eet  above t he f i ni shed f l oor .   
Repeat  t he t est  i n di f f er ent  l ocat i ons wi t hi n each pr ot ect ed zone under  
nor mal  and abnor mal  oper at i ng condi t i ons of  t he HVAC syst em.   Thi s ensur es 
t hat  t he smoke sour ce i n bot h a hi gh and st i l l  ai r  f l ow envi r onment  have 
been addr essed.

] 3. 3   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 
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 t i t l ed,  " ASDS Accept ance Test  
Pr ocedur es"  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 .

3. 4   PAI NTI NG

Pai nt  al l  ASDS 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 FED- STD- 595.  Mar k condui t  wi t h a 
mi ni mum 2. 54 cm 1- i nch wi de band ever y 6. 1 m 20 f eet .   Al t er nat i ve 
compl i ant  met hod i s t o use r ed- col or ed EMT condui t  t hat  i s  hot - gal vani zed 
f or  dur abi l i t y  wi t h a r ed t op coat .   I f  t he al t er nat i ve met hod i s 
sel ect ed,  none of  t he condui t  f i t t i ngs,  j unct i on boxes,  or  j unct i on box 
cover s ar e r equi r ed t o be pai nt ed.

     - -  End of  Sect i on - -
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