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NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  opt i cal  f l ame det ect i on and 
hi gh- expansi on f oam f i r e suppr essi on syst ems f or  
ai r cr af t  hangar s f or  t he Ar my and Ai r  For ce.

Tai l or i ng Opt i ons ar e used upon openi ng t hi s sect i on 
t o sel ect  Ar my or  Ai r  For ce.   The unsel ect ed ser vi ce 
wi l l  be hi dden.   Not es ar e pr ovi ded t o descr i be t he 
t ai l or i ng opt i ons.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   The Desi gner  wi l l  edi t  t hi s sect i on f or  
ei t her  a per f or mance desi gned syst em or  a f ul l y  
desi gned syst em as appl i cabl e.

Thi s sect i on i s pr i mar i l y  i nt ended f or  per f or mance 
desi gned syst ems,  i . e. ,  syst ems wher e t he f oam 
gener at or s,  f oam and spr i nkl er  r i ser s,  f oam t anks,  
f oam pumps and pr opor t i oni ng,  f i r e wat er  ent r ance 
pi pi ng,  and r el easi ng panel s ar e shown on t he 
pl ans.    The si ze,  l ayout ,  and suppor t  of  br anch 
l i nes and cr oss mai ns wi l l  be desi gned by t he 
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Contractor.

The Desi gner  wi l l  pr ovi de t he f ol l owi ng desi gn,  and 
i ndi cat e t he f ol l owi ng i nf or mat i on i n t he cont r act  
document s,  f or  per f or mance desi gned syst ems.   Thi s 
desi gn and i nf or mat i on wi l l  be i n accor dance wi t h 
UFC 3- 600- 01,  Fi r e Pr ot ect i on Engi neer i ng f or  
Faci l i t i es,  and UFC 4- 211- 01,  Ai r cr af t  Mai nt enance 
Hangars.

1.   Per f or m cal cul at i ons i n accor dance wi t h UFC 
4- 211- 01 t o det er mi ne t he r equi r ed number  of  f oam 
gener at or s and l ocat i ons,  f oam spr ead cal cul at i ons,  
amount  of  f oam concent r at e and st or age capaci t y.

2.   Si ze and l ocat e on t he pl ans,  and pr ovi de 
det ai l ed dr awi ngs of ,  t he f oam syst em r i ser s,  f oam 
generators, f oam pumps ( Ar my onl y) ,  foam 
pr opor t i oni ng equi pment ,  and f oam st or age t ank.   
Pr ovi de dr awi ng schedul es showi ng capaci t y and 
quant i t y of  f oam gener at or s,  f oam pumps ( Ar my onl y) ,  
and f oam concent r at e st or age t ank.   Spr i nkl er  pl ans 
ar e t o be pr ovi ded under  t he UFGS 21 13 XX ser i es.

3.   The cont r act  dr awi ngs shal l  i ncl ude a det ai l ed 
spr i nkl er  r i ser  di agr am whi ch i s submi t t ed under  t he 
UFGS 21 13 13 ser i es.

4.   Ar ea( s)  of  f oam syst em cover age,  wi t h zone 
desi gnat i ons ( i f  mul t i pl e zones) .   Do not  show 
l ayout  of  pi pes smal l er  t han 6 i nches.   I ncl ude 
basi s of  desi gn f or  gener at or  s i z i ng so cont r act or  
can compar e wi t h t he pr oduct  t hey ar e usi ng.

5.   For  pi pe l ar ger  t han 6 i nches,  r out i ng of  pi pe 
on t he pl ans.

6.   Show l ocat i ons of  f oam syst em r el easi ng panel s,  
annunci at or ( s) ,  beacons f or  f oam syst em,  f oam st ar t  
st at i ons,  and f oam st op st at i ons.   For  Ar my:  Show 
l ocat i ons of  di ver t er  val ve cont r ol  panel s,  di ver t er  
val ve l ocat i on on c i v i l  s i t e pl ans,  and under gr ound 
cont ai nment  t ank on s i t e pl ans.

7.   Pr ovi de l ocat i ons f or  mount i ng of  opt i cal  f l ame 
det ect or s and cone of  v i s i on wi t hi n t he hangar  bay,  
and l ocat i on of  associ at ed f oam r el easi ng panel  by 
t he f l ame det ect or  manuf act ur er .

8.   Show si ngl e l i ne r i ser  di agr am,  and mat r i x,  f or  
al l  det ect i on,  act i vat i on,  and al ar m ci r cui t s f or  
t he f oam syst em.  Connect i on of  equi pment  shal l  be 
i ndi cat ed by c i r cui t  r uns and not  condui t  r uns.   Do 
not  i ndi cat e number  and si ze of  conduct or s f or  
i nt er connect i on of  f i r e al ar m component s.

9.   Speci f y f i r e wat er f l ow dat a.

10.   Pr ovi de a f oam gener at or  schedul e on t he 
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dr awi ngs,  wi t h uni que t ags on t he pl ans f or  each 
gener at or .   I ndi cat e t he gener at or  mi ni mum out put  
( CFM) ,  maxi mum wei ght  ( LBS) ,  maxi mum wat er  f l ow 
( GPM) ,  maxi mum r equi r ed pr essur e ( PSI ) ,  wi t h a 
maxi mum si ze ( hei ght  and di amet er ) .

11.   Pr ovi de a f oam concent r at e t ank schedul e on t he 
dr awi ngs,  wi t h mi ni mum t ank capaci t y ( gal l ons) ,  
maxi mum di amet er  ( i nches) ,  and maxi mum hei ght  
( i nches) ,  and t he amount  of  hi gh- expansi on f oam 
r equi r ed i n t he t ank ( gal l ons) .

12.   For  Ar my:  Pr ovi de a f oam concent r at e pump 
schedul e,  and f oam concent r at e j ockey pump schedul e 
( i f  r equi r ed) ,  showi ng t he r at ed f l ow ( GPM) ,  r at ed 
pr essur e ( PSI ) ,  and el ect r i cal  r equi r ement s.

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

1. 1   REFERENCES

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

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

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

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s sect 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 i n t he t ext  by t he basi c 
desi gnat i on onl y.

ASME I NTERNATI ONAL ( ASME)

ASME B40. 100 ( 2013)  Pr essur e Gauges and Gauge 
Attachments

ASTM I NTERNATI ONAL ( ASTM)

ASTM A183 ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St eel  Tr ack Bol t s and Nut s

ASTM A193/ A193M ( 2017)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
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Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A449 ( 2014)  St andar d Speci f i cat i on f or  Hex Cap 
Scr ews,  Bol t s,  and St uds,  St eel ,  Heat  
Tr eat ed,  120/ 105/ 90 ksi  Mi ni mum Tensi l e 
St r engt h,  Gener al  Use

ASTM A53/ A53M ( 2018)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

ASTM A563M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s ( Met r i c)

ASTM F436 ( 2011)  Har dened St eel  Washer s

ASTM F436M ( 2011)  Har dened St eel  Washer s ( Met r i c)

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

NFPA 11 ( 2016;  ERTA 2016)  St andar d f or  Low- ,  
Medi um-  and Hi gh-  Expansi on Foam

NFPA 13 ( 2016;  TI A 16- 1;  TI A 16- 2;  TI A 16- 3 2016;  
Er r at a 17- 1;  Er r at a 17- 2)  St andar d f or  t he 
I nst al l at i on of  Spr i nkl er  Syst ems

NFPA 170 ( 2018)  St andar d f or  Fi r e Saf et y and 
Emer gency Symbol s

NFPA 20 ( 2016;  Er r at a 1 2016;  Er r at a 2 2018)  
St andar d f or  t he I nst al l at i on of  
St at i onar y Pumps f or  Fi r e Pr ot ect i on

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

NFPA 72 ( 2019;  TI A 19- 1;  ERTA 2019)  Nat i onal  Fi r e 
Al ar m and Si gnal i ng Code

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 310- 04 ( 2013;  wi t h Change 1,  2016)  Sei smi c Desi gn 
of  Bui l di ngs

UNDERWRI TERS LABORATORI ES ( UL)

UL 864 ( 2014;  Repr i nt  Mar  2018)  UL St andar d f or  
Saf et y Cont r ol  Uni t s and Accessor i es f or  
Fi r e Al ar m Syst ems
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1. 2   SUMMARY

Desi gn and pr ovi de a new aut omat i c l ow- l evel  hi gh- expansi on f oam f i r e 
ext i ngui shi ng syst em,  i ncl udi ng opt i cal  f l ame det ect i on,  cont r ol ,  and 
r el easi ng syst em,  as i ndi cat ed on t he dr awi ngs and i n accor dance wi t h 
appl i cabl e codes and st andar ds.   The syst em( s)  shal l  pr ovi de a uni f or m 
di st r i but i on of  hi gh- expansi on f oam sol ut i on f or  compl et e cover age over  t he 
pr ot ect ed ar ea as i ndi cat ed on dr awi ngs.   The syst em( s)  shal l  be bal anced 
t o oper at e bot h i ndependent l y and wi t h s i mul t aneous oper at i on of  t he 
over head spr i nkl er  syst em speci f i ed i n [ Sect i on 21 13 13. 00 10 WET PI PE 
SPRI NKLER SYSTEM,  FI RE PROTECTI ON] [ Sect i on 21 13 18. 00 10 PREACTI ON AND 
DELUGE SPRI NKLER SYSTEM,  FI RE PROTECTI ON]  [ Sect i on 21 13 17. 00 10 DRY PI PE 
SPRI NKLER SYSTEM,  FI RE PROTECTI ON] .

The el ect r oni c det ect i on,  cont r ol ,  and r el ease syst em shal l  i ncl ude wi r i ng,  
r aceways and ot her  accessor i es and mi scel l aneous i t ems r equi r ed f or  a 
compl et e oper at i ng syst em even t hough each i t em i s  not  speci f i cal l y  
ment i oned or  descr i bed.

The desi gn,  equi pment ,  mat er i al s,  i nst al l at i on,  and wor kmanshi p shal l  
compl y wi t h t he NFPA 11, NFPA 13, NFPA 70,  and NFPA 72,  except  as modi f i ed 
her ei n.   Each syst em shal l  i ncl ude al l  mat er i al s,  accessor i es and equi pment  
necessar y so t hat  i t  i s  compl et e and r eady f or  use.   Desi gn and i nst al l  
each syst em t o gi ve f ul l  consi der at i on t o bl i nd spaces,  pi pi ng,  el ect r i cal  
equi pment ,  duct wor k,  and al l  ot her  const r uct i on and equi pment  t o pr ovi de 
compl et e cover age i n accor dance wi t h t he dr awi ngs t o be submi t t ed.   Devi ces 
and equi pment  shal l  be l i s t ed by a Nat i onal l y Recogni zed Test i ng Labor at or y 
unl ess ot her wi se speci f i ed.   I n t he publ i cat i ons r ef er r ed t o her ei n,  
r ef er ence t o t he " aut hor i t y havi ng j ur i sdi ct i on"  shal l  be [ Ai r  For ce Ci v i l  
Engi neer  Cent er  Oper at i ons Di r ect or at e ( AFCEC/ CO) ]  [ Naval  Faci l i t i es 
Engi neer i ng Command Fi r e Pr ot ect i on Engi neer  [ ATLANTI C (      ) ] [ PACI FI C 
(       0] ]  [ USACE    ] .   Begi n wor k at  t he poi nt  i ndi cat ed.

Fur ni sh pi pi ng of f set s,  f i t t i ngs,  and any ot her  accessor i es as r equi r ed t o 
pr ovi de a compl et e i nst al l at i on and t o el i mi nat e i nt er f er ence wi t h ot her  
const r uct i on.   Desi gn any por t i ons of  t he syst em t hat  ar e not  i ndi cat ed on 
t he dr awi ngs,  i ncl udi ng l ocat i ng and si z i ng pi pi ng and equi pment  when t hi s 
i nf or mat i on i s not  i ndi cat ed on t he dr awi ngs or  i s  not  speci f i ed her ei n.   
The desi gn of  t he syst em shal l  be based on hydr aul i c cal cul at i ons,  and t he 
ot her  pr ovi s i ons speci f i ed her ei n.

The Cont r act or  i s  r esponsi bl e f or  t he i nst al l at i on,  t est i ng,  and accept ance 
t est i ng of  t he Hi gh- Expansi on Foam syst ems as r equi r ed by t hi s 
speci f i cat i on sect i on and t he pl ans.   The cont r act or  i s  al so r esponsi bl e 
f or  por t i ons of  t he desi gn per  t hi s speci f i cat i on sect i on and t he pl ans.

1. 3   GENERAL DESI GN REQUI REMENTS

1. 3. 1   Definitions

Fi r e Ar ea.   A " f i r e ar ea"  i s  t he aggr egat e f l oor  ar ea encl osed and bounded 
by f i r e wal l s,  f i r e bar r i er s,  ext er i or  wal l s or  hor i zont al  assembl i es of  a 
Faci l i t y .  Ar eas of  t he Faci l i t y  not  pr ovi ded wi t h sur r oundi ng wal l s  shal l  
be i ncl uded i n t he Fi r e Ar ea i f  such ar eas ar e i nc l uded wi t hi n t he 
hor i zont al  pr oj ect i on of  t he r oof  or  f l oor  above.

Revi ew St amp.   A " r evi ew st amp"  cer t i f i es t hat  t he f i r e pr ot ect i on 
speci al i s t  has r evi ewed t he document s and f i nds t hat  i t  meet s al l  
cont r act ual  r equi r ement s.  A " r evi ew st amp"  i s not  a pr of essi onal  engi neer  
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st amp or  seal .

1. 3. 2   Per f or mance Requi r ement s
**************************************************************************

NOTE:   Locat e gener at or s t o di schar ge wi t hi n c l ose 
pr oxi mi t y,  but  not  di r ect l y upon t he ai r cr af t .  Mount  
gener at or s i n t he over head r oof  suppor t  st r uct ur e 
and/ or  hi gh on t he wal l s j ust  bel ow t he r oof  suppor t  
st r uct ur e.  I ni t i al  di schar ge of  f oam shal l  pr ot ect  
under  ai r cr af t  and under wi ng ar ea and t hen spr ead t o 
t he r emai ni ng hangar  f l oor  ar ea.  Do not  pr ovi de 
gener at or s i n l ocat i ons whi ch bl ock exi t s f r om t he 
hangar  bay wi t hi n t he f i r st  mi nut e of  di schar ge.

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

Foam appl i cat i on shal l  be f r om f oam gener at or s  by aer at i on speci f i ed 
her ei n and as i ndi cat ed on t he dr awi ngs.  

Cover  90 per cent  of  t he ai r cr af t ’ s  pr oj ect ed s i l houet t e on t he f l oor  wi t h
hi gh- expansi on f oam wi t hi n 60 seconds upon syst em act uat i on ( e. g.  manual  
f oam r el easi ng st at i on) .  For  f i xed wi nged ai r cr af t ,  t he ar eas under  engi nes
ext endi ng beyond t he wi ng edge and under  t he r ear  el evat or s ar e not
consi der ed par t  of  t he s i l houet t e.  For  r ot ar y wi nged ai r cr af t ,  t he r ot or  
sweep i s consi der ed par t  of  t he s i l houet t e.

Addi t i onal l y,  cover  t he ai r cr af t  ser vi c i ng ar ea and adj acent  f l oor  ar eas
not  cut - of f  f r om t he hangar  bay ( e. g.  sel f - c l osi ng or  aut omat i cal l y  c l osi ng
door s/ shut t er s)  wi t h hi gh- expansi on f oam t o a dept h of  3. 2 f t .  ( 1 met er )
wi t hi n f our  mi nut es.  

Wher e mor e t han one hi gh expansi on ( Hi - Ex)  f oam syst em i s pr esent  wi t hi n a 
f i r e ar ea,  desi gn t he r el easi ng syst em t o onl y r el ease t he Hi - Ex f oam 
syst em associ at ed wi t h t he f i r e event .  Such as wher e a hangar  bay i s 
subdi v i ded by a non- r at ed wal l  i nt o t wo bays wi t h i ndependent  Hi - Ex f oam 
syst ems or  wher e a l ar ge hangar  bay i s pr ovi ded wi t h mul t i pl e Hi - Ex f oam 
syst ems,  zone t he i ni t i at i on devi ces t o onl y r el ease t he Hi - Ex f oam syst em 
associ at ed wi t h t he f i r e event .  However ,  desi gn t he f i r e f l ow and 
concent r at e suppl y t o al l ow f or  suf f i c i ent  s i mul t aneous oper at i on of  al l
Hi - Ex Foam Syst ems wi t hi n t he f i r e ar ea.

1. 3. 3   Rat e of  Foam Di schar ge

The r at e of  di schar ge shal l  be as shown on t he dr awi ngs.

1. 3. 4   Foam Concent r at e Pr opor t i oni ng Syst em
**************************************************************************

NOTE:   Ai r  For ce r equi r es pr opor t i oni ng by f oam 
i nduct or .   Ar my r equi r es pr opor t i oni ng by a f oam 
concent r at e pumpi ng syst em and I LBP.

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

Foam pr opor t i oni ng shal l  be by a f oam i nduct or  t ak i ng suct i on f r om an 
at mospher i c hi gh- expansi on f oam concent r at e st or age t ank l ocat ed di r ect l y 
beneat h/ adj acent  t he i nduct or .

Pr ovi de a f oam concent r at e pumpi ng syst em,  wi t h an at mospher i c f oam 
concent r at e st or age t ank.  Pr ovi de I n- Li ne Bal anced Pr essur e
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Pr opor t i oner  Assembl y ( I LBP)  t hat  i s  l i s t ed.

1. 3. 5   Concent r at e and Wat er  Suppl y

Syst em shal l  appl y f oam sol ut i on over  t he pr ot ect ed ar ea f or  a mi ni mum of  
15 mi nut es whi l e s i mul t aneousl y di schar gi ng wat er  t hr ough t he over head wet
pi pe spr i nkl er  syst em speci f i ed i n[ Sect i on 21 13 13. 00 10 WET PI PE
SPRI NKLER SYSTEM,  FI RE PROTECTI ON]   [ Sect i on 21 13 18. 00 10 PRE- ACTI ON AND
DELUGE SPRI NKLER SYSTEM,  FI RE PROTECTI ON]  [ Sect i on 21 13 17. 00 10 DRY PI PE 
SPRI NKLER SYSTEM,  FI RE PROTECTI ON] .  Reduct i on of  t he di schar ge
dur at i on based on a di schar ge r at e hi gher  t han t he speci f i ed mi ni mum i s not
permitted.

A concent r at e st or age t ank wi t h a suppl y of  concent r at e t o suppor t  a 15 
mi nut e di schar ge at  t he hydr aul i cal l y  cal cul at ed wat er f l ow r at e and 130 
per cent  of  t he nomi nal  concent r at e i nj ect i on r at e shal l  be pr ovi ded.

1. 3. 6   Activation

Syst em act i vat i on shal l  be cont r ol l ed by an addr essabl e f oam syst em cont r ol  
panel  l i s t ed f or  r el easi ng ser vi ce.

The f ol l owi ng wi l l  r el ease t he l ow- l evel  hi gh- expansi on f oam syst ems:

**************************************************************************
NOTE:   For  Ai r  For ce:  Pr ovi de manual  f oam r el easi ng 
st at i ons wi t hi n each zone f or  t he r el ease of  t hat  
zone,  as st at ed bel ow.

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

a.   Manual  f oam r el easi ng st at i ons l ocat ed as shown on dr awi ngs.  
Pr ovi de manual  f oam r el easi ng st at i ons wi t hi n each zone f or  t he 
r el ease of  t hat  zone.

**************************************************************************
NOTE:   For  Ar my:  Zoned manual  f oam r el ease st at i ons 
ar e not  per mi t t ed.  Pr ogr am t he f oam r el ease st at i ons 
t o s i mul t aneousl y r el ease t he f oam/ wat er  di schar ge 
f r om al l  zones v i ewabl e f r om t he f oam r el ease 
st at i on as st at ed bel ow.

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

a.   Manual  f oam r el easi ng st at i ons l ocat ed as shown on dr awi ngs.  Zoned 
manual  f oam r el ease st at i ons ar e not  per mi t t ed.  Pr ogr am t he f oam 
r el ease st at i ons t o s i mul t aneousl y r el ease t he f oam/ wat er  
di schar ge f r om al l  zones v i ewabl e f r om t he f oam r el ease st at i on.

**************************************************************************
NOTE:   For  Ar my:  Aut omat i c r el ease of  hi gh expansi on 
f oam wi l l  occur  when t wo opt i cal  f l ame det ect or s ar e 
s i mul t aneousl y act i vat ed.   Aut omat i c r el ease of  hi gh 
expansi on f oam wi l l  al so occur  when an opt i cal  f l ame 
det ect or  act i vat es s i mul t aneousl y wi t h a spr i nkl er  
f l ow swi t ch.  See par agr aph bel ow.

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

b.   The oper at i on of  one wat er  f l ow swi t ch s i mul t aneous wi t h one 
opt i cal  f l ame det ect or ,  or  t wo si mul t aneous opt i cal  f l ame 
det ect or s.  Act uat i on of  t he f i r e spr i nkl er  syst em shal l  not  
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act i vat e t he hi gh- expansi on f oam syst em,  unl ess an opt i cal  f l ame 
det ect or  al ar ms si mul t aneousl y.   The f i r st  aut omat i c i ni t i at i ng 
devi ce shal l  act i vat e t he gener al  f i r e al ar m,  bl ue beacons,  and 
r epor t  t o t he f i r e depar t ment .  The second aut omat i c i ni t i at i ng 
devi ce shal l  act i vat e t he f oam syst em,  and r epor t  t o t he f i r e 
department.

**************************************************************************
NOTE:   For  Ai r  For ce:  Aut omat i c r el ease of  hi gh 
expansi on f oam wi l l  occur  by act i vat i on of  t wo 
si mul t aneous opt i cal  f l ame det ect or s,  as st at ed 
bel ow.   

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

b.  The si mul t aneous oper at i on of  t wo opt i cal  f l ame det ect or  i n t he 
hangar  bay i s r equi r ed t o aut omat i cal l y  r el ease t he hi gh- expansi on 
f oam.   Act uat i on of  t he f i r e spr i nkl er  syst em shal l  not  act i vat e 
t he hi gh- expansi on f oam syst em.   The f i r st  opt i cal  f l ame det ect or  
shal l  act i vat e t he gener al  f i r e al ar m,  t he bl ue beacons,  and 
r epor t  t o t he f i r e depar t ment .  The second opt i cal  f l ame det ect or  
shal l  act i vat e t he f oam syst em,  and r epor t  t o t he f i r e depar t ment .

1. 3. 7   Hydr aul i c Cal cul at i ons

Desi gn of  l ow- l evel  hi gh- expansi on f oam syst ems shal l  be by hydr aul i c
cal cul at i ons f or  uni f or m di st r i but i on of  HI GH- EXPANSI ON FOAM sol ut i on over
t he pr ot ect ed ar ea as def i ned on t he dr awi ngs and shal l  conf or m t o t he NFPA 
st andar ds l i s t ed above and t o t he r equi r ement s speci f i ed her ei n.

For  syst ems suppl i ed f r om a non- pot abl e f i r e ser vi ce wat er  di st r i but i on
syst em,  hydr aul i c cal cul at i ons shal l  begi n at  t he f i r e wat er  t ank or  
reservoir. 

For  syst ems suppl i ed f r om t he pot abl e wat er  di st r i but i on hydr aul i c
cal cul at i ons shal l  begi n at  t he poi nt  of  connect i on t o t he exi st i ng
di st r i but i on syst em pi pi ng.

Base hydr aul i c cal cul at i ons on t he oper at i on of  t he mi ni mum number
of  pumps r unni ng necessar y t o suppl y t he hi gh- expansi on gener at or s and t he
spr i nkl er  desi gn ar ea.  Pumps ar e speci f i ed under  [ Sect i on 21 30 00 FI RE
PUMPS].

Hydr aul i cal l y  desi gn t he syst em as f ol l ows:

a.  Cal cul at i ons shal l  i ncl ude pr essur e di schar ge gr aphs or  t abl es
showi ng pr essur e di schar ge r el at i onshi p f or  f oam gener at or s.
[ Desi gn shal l  be such t hat  oper at i ng pr essur e of  f oam sol ut i on
nozzl es i s mai nt ai ned bet ween ( t he f oam gener at or ' s manuf act ur er ' s
mi ni mum oper at i ng pr essur e + 5 psi g and t he f oam
gener at or s '  maxi mum pr essur e - 10 psi g
dur i ng syst em di schar ge. ]  Hydr aul i c cal cul at i ons shal l
i ncl ude t he manuf act ur er ’ s mi ni mum pr essur e dr op acr oss f l ow 
cont r ol  val ve f or  t he f eat ur es i ndi cat ed.  I ncl ude " Demand 
Cal cul at i ons"  and " Suppl y
Calculations".

b.  Pr ovi de a combi ned hydr aul i c demand cal cul at i on of  t he f oam/ wat er  
syst em based on t he f oam gener at or  out put ,  wat er  f l ows,  and 
pr essur e,  and t he most  hydr aul i cal l y  demandi ng ar ea of  t he 
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spr i nkl er  syst em i n t he hangar  bay,  as i ndi cat ed on t he dr awi ngs.  
Demonst r at e t he combi ned f i r e wat er  demand cal cul at i on does not  
exceed t he avai l abl e f i r e wat er  suppl y.   Conf i r m t hat  t he 
r esul t i ng f oam/ wat er  suppl y f r om t hi s cal cul at i on does not  exceed 
t he quant i t y of  f oam concent r at e shown on t he pl ans.

**************************************************************************
NOTE:   Ar my r equi r es f oam concent r at e pumps as 
st at ed bel ow.

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

Conf i r m t hat  t he f oam/ wat er  demand does not  exceed capaci t y of  t he f oam 
concent r at e pumps.

**************************************************************************
NOTE:   Ai r  For ce r equi r es f oam i nduct or s as st at ed 
below.

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

Pr ovi de a desi gn t hat  i ndi cat es t he i nduct or ' s f l ow r at e,  i nl et  pr essur e,  
back pr essur e,  and concent r at e l i f t  hei ght  f or  a near  empt y concent r at e 
t ank.  Hydr aul i cal l y  cal cul at e t he back pr essur e f or  t he i nduct or  usi ng t he 
Hazen- Wi l l i ams equat i on wi t h a C- f act or  of  a 100 f or  al l  pi pi ng downst r eam 
of  t he i nduct or .

c.  Pr ovi de a Foam Spr ead/ Cover age Cal cul at i ons/ di agr am demonst r at i ng 
t he per f or mance r equi r ement s t o cover  t he ai r cr af t  s i l houet t e ar e 
met  wi t hi n one mi nut e.   Thi s cal cul at i on met hod does not  r emove 
t he obl i gat i on t o demonst r at e syst em compl i ance dur i ng t est i ng.  
I ncl ude t he f ol l owi ng par amet er s i n det er mi ni ng t he maxi mum f oam 
spr ead af t er  one mi nut e:

Ti me f or  t he FSCP t o open t he f l ow cont r ol  val ve af t er  i ni t i at i on.

Ti me f or  t he f oam/ wat er  r each t he each gener at or  based on t he 
pi pi ng vel oci t i es i n t he hydr aul i c suppl y cal cul at i on.

Ti me f or  t he f oam t o r each t he f l oor  of  t he hangar  bay af t er  
di schar gi ng f r om t he gener at or  based on t he hei ght  and or i ent at i on 
of  each gener at or .

Ti me f or  t he f oam t o spr ead acr oss t he f l oor  based on t he 
manuf act ur er ' s f oam spr ead di agr ams,  or  at  a r at e not  t o exceed 1 
f t .  / sec.

1. 3. 8   Fl ow Cont r ol  Val ves

**************************************************************************
NOTE:   Ai r  For ce:   The r ef er ence t o " ( i nduct or ) "  
bel ow appl i es t o Ai r  For ce.  Ai r  For ce uses i nduct or s 
f or  f oam pr opor t i oni ng.

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

**************************************************************************
NOTE:   Ar my:   The r ef er ence bel ow " ( and i n 
cor r i dor s) "  and al so " ( I LBP pr opor t i oner ) "   appl i es 
t o Ar my.    Ar my pr ovi des f oam st op st at i ons i n t he 
cor r i dor s and uses I LBP pr opor t i oner s.
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**************************************************************************

Wat er  f l ow t hr ough t he f oam concent r at e pr opor t i oni ng syst em (ILBP 
proportioner)  (inductor) and t o t he f oam gener at or  syst em shal l  be 
cont r ol l ed by f l ow cont r ol  val ves.  Fl ow cont r ol  val ves  i ncl ude cont r ol  of  
t he openi ng and cl osi ng speed of  t he val ve,  and pr ovi de pr essur e r egul at i on 
t o t he di schar ge devi ces,  and pr ovi de f or  r emot e c l osi ng of  t he val ve f r om 
f oam st op st at i ons.   Once act i vat ed,  t he syst em shal l  r emai n act i vat ed.  
However ,  f oam f l ow wi l l  be i nt er r upt ed/ st opped moment ar i l y  by depr essi ng 
and hol di ng a manual  f oam st op st at i on but t on whi ch ar e pl aced on t he 
hangar  bay wal l s  ( and i n cor r i dor s)  as shown on t he pl ans.

1. 3. 9   Foam Concent r at e Pump and Foam Jockey Pump Cont r ol

**************************************************************************
NOTE:   Ar my:  Thi s par agr aph appl i es t o Ar my.   Foam 
concent r at e pumps ar e onl y used by Ar my.

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

Upon act i vat i on of  t he f oam/ wat er  syst em,  r emot e st ar t  t he f oam concent r at e 
pump f r om t he Foam Syst em Cont r ol  Panel  ( FSCP) .  Do not  st ar t  t he f oam 
concent r at e pump upon a dr op i n pr essur e.  Upon depr essi ng t he manual  f oam 
st op st at i on,  st op t he f oam concent r at e pump and t he f oam concent r at e 
j ockey pump t o pr event  excessi ve concent r at e f r om bei ng pumped i nt o t he 
f oam sol ut i on pi pi ng.   As l ong as t he f oam/ wat er  syst em i s i n al ar m,  
r el easi ng t he manual  f oam st op st at i on wi l l  r est ar t  t he f oam concent r at e 
pump and f oam concent r at e j ockey pump.

1. 3. 10   Manual  Foam St op St at i on Oper at i on

**************************************************************************
NOTE:   Ar my:  The por t i on of  t he sent ence bel ow;  
" ( and st op t he f oam concent r at e pump and f oam 
concent r at e j ockey pump) "  appl i es t o Ar my.   Foam 
concent r at e j ockey pumps ar e onl y used by Ar my.

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

Once depr essed,  and so l ong as t he but t on i s hel d down,  desi gn t he syst em 
so t he st op st at i on pr event s/ st ops di schar ge of  t he f oam/ wat er  syst em 
r egar dl ess of  whet her  or  not  t he f oam/ wat er  syst em was act i vat ed 
aut omat i cal l y  or  manual l y,  and whet her  or  not  t he act i vat i on occur s pr i or  
t o or  af t er  t he st op st at i on i s pr essed and hel d.  Pr ogr am t he st op st at i ons 
t o s i mul t aneousl y st op t he f oam/ wat er  di schar ge f r om al l  zones v i ewabl e 
f r om t he depr essed st op st at i on.  Unl ess t he FSCP has been r eset  and al l  
act i vat i on al ar ms ( manual  and aut omat i c)  have been cl ear ed;  r est or e t he 
f oam/ wat er  syst em oper at i on when t he f oam st op st at i on but t on i s r el eased.  
Do not  exceed 15 seconds t o f ul l y  c l ose t he f l ow cont r ol  val ve ( and st op 
t he f oam concent r at e pump and f oam concent r at e j ockey pump)  when t he f oam 
st op st at i on but t on i s depr essed under  f ul l  f l ow.  Wher e t he f oam/ wat er  
syst em i s st i l l  i n al ar m,  do not  exceed 5 seconds t o f ul l y  open t he f l ow 
cont r ol  val ve upon r el ease of  t he f oam st op st at i on but t on.

1. 3. 11   Hose Syst em

Hose syst ems i nc l udi ng hose r eel s shal l  not  be pr ovi ded.

1. 3. 12   Syst em Hydr aul i c  Sur ge Anal ysi s

Manuf act ur er ' s cal cul at i ons ar e r equi r ed f or  det er mi ni ng t he mi ni mum sur ge 
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ar r est or  capaci t i es wher e t he f ol l owi ng di st ances ar e exceeded f r om t he 
f i r e pump di schar ge t o t he most  r emot e dr y- pi pe,  pr e- act i on,  or  f oam/ wat er  
r i ser .  I ncl ude t he sur ge ar r est or  cal cul at i ons per f or med by t he 
manuf act ur er  i n t he desi gn cal cul at i ons.

a.  1, 500 f eet  ( 457 met er s) f or  a syst em not  exceedi ng a wor ki ng 
pr essur e of  175 psi .

b.  1, 000 f eet  ( 305 met er s)  f or  a syst em not  exceedi ng a wor ki ng 
pr essur e of  250 psi .

c.  500 f eet  ( 152 met er s) f or  a syst em not  exceedi ng a wor ki ng pr essur e 
of  175 psi ,  and pl ast i c pi pi ng i s  used ( e. g.  PVC,  HDPE) .

d.  300 f eet  ( 91 met er s) f or  a syst em not  exceedi ng a wor ki ng pr essur e 
of  250 psi ,  and pl ast i c pi pi ng i s  used ( e. g.  PVC,  HDPE) .

A sur ge pr ot ect i on anal ysi s shal l  s t udy t he ent i r e f i r e suppr essi on syst em,  
i ncl udi ng t he f oam wat er  syst em,  spr i nkl er  syst em,  s i t e pi pi ng,  f i r e pumps,  
and r eser voi r s usi ng commer ci al l y  avai l abl e sof t war e.   The st udy shal l  
det er mi ne t he pr essur e sur ges or  wat er  hammer  due t o pump st ar t i ng and 
st oppi ng,  val ves openi ng and cl osi ng,  and f oam wat er  i ni t i al l y  r eachi ng t he 
f oam gener at or s.   The st udy shal l  consi der  f i r e wat er  pumps st ar t i ng when 
f oam syst em i s act i vat ed.   The st udy shal l  be per f or med under  t he 
super vi s i on of  and cer t i f i ed by t he Fi r e Pr ot ect i on Speci al i s t .

1. 3. 13   Cont r ol s t o Act i vat e Di ver t er  Val ve

**************************************************************************
NOTE:   Ar my:  Thi s par agr aph on di ver t er  val ve 
cont r ol s appl i es t o Ar my.

Consi der  t he l ocal  envi r onment al  r egul at i ons t o 
det er mi ne t he cont r ol ,  t r eat ment  and/ or  r emedi at i on 
measur es f or  t he di schar ge of  f i r e suppr essi on 
ef f l uent  f r om t he hangar  bay.  Di schar ge ef f l uent  
f r om t he cont ai nment  syst em as di r ect ed by t he 
depar t ment  over seei ng envi r onment al  pol i cy f or  t he 
i nst al l at i on.  Base t he condi t i ons f or  di sposal  upon 
t he capabi l i t y  and l ocat i on of  t he f aci l i t y  t hat  
woul d t r eat  t he ef f l uent  f r om t he cont ai nment  
syst em.  Ver i f y f i r e suppr essi on ef f l uent  cont ai nment  
di schar ge r equi r ement s wi t h t he appr opr i at e 
i nst al l at i on envi r onment al  engi neer ,  i ncl udi ng l ocal  
and st at e envi r onment al  r equi r ement s.

Rout e t he wet  pi pe,  dr y pi pe,  pr eact i on or  
f oam/ wat er  syst em r unof f  f r om t he hangar  bay t o 
aut omat i cal l y  di schar ge t o an under gr ound 
cont ai nment  t ank,  unl ess r equi r ed ot her wi se by t he 
l ocal  envi r onment al  r egul at i ons.

Pr ovi de capaci t y  t o cont ai n 15 mi nut es of  t he 
hydr aul i cal l y  cal cul at ed demand f r om t he over head 
spr i nkl er  syst em i n t he hangar  bay,  pl us t he hose 
st r eam demand.  Do not  i ncl ude t he Hi - Ex f oam syst em 
f i r e f l ow i n t he cont ai nment  capaci t y.  Desi gn t he 
cont ai nment  syst em t o accommodat e t he ent i r e 
cal cul at ed f i r e suppr essi on ef f l uent  di schar ge 
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vol ume f or  t he dur at i on not ed.  Do not  use t he 
t r enches,  pi pi ng t o t he cont ai nment  syst em,  et c.  t o 
cont ai n any of  t he r equi r ed vol ume.

Empt y t ank i n accor dance wi t h envi r onment al  
r egul at i ons.  I nst al l  t he sump pump i nsi de t he t ank 
and oper at e t he pump manual l y.  Di schar ge t he f i r e 
suppr essi on ef f l uent  f r om t he sump pump i n 
accor dance wi t h envi r onment al  r egul at i ons.  Locat e 
cont r ol s f or  t he sump pump near  t he i nspect i on por t  
t o t he cont ai nment  t ank.

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

Tr ench Dr ai nage Di ver t er  Val ve Cont r ol s.   Desi gn and i nst al l  cont r ol s t o 
act i vat e di ver t er  val ve i n s i t e sani t ar y dr ai nage syst em.   Thi s val ve 
di ver t s hangar  bay t r ench dr ai n f l ow t o t he under gr ound cont ai nment  t ank 
when t he f oam syst em i s act i vat ed.   I n nor mal  oper at i on ( when t he f oam 
syst em i s not  act i vat ed)  t r ench dr ai n f l ow i s t hr ough t he oi l  wat er  
separ at or  t o t he wast e wat er  t r eat ment  pl ant .   Act i vat i on shal l  be 
i ni t i at ed by t he f i r e al ar m syst em.   See ci v i l  s i t e pl ans f or  l ocat i on of  
mot or i zed di ver t er  val ve,  whi ch wi l l  be out s i de t he hangar  on t he s i t e.

1. 3. 14   Foam Syst em Cont r ol

**************************************************************************
NOTE:   Ai r  For ce:   The r ef er ence bel ow " ( whi ch i s 
Det - t r oni cs) "  appl i es t o t he Ai r  For ce.    Ai r  For ce 
r equi r es Det - t r oni cs.

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

**************************************************************************
NOTE:   Consi der  t he l ocal  envi r onment al  r egul at i ons 
t o det er mi ne t he cont r ol ,  t r eat ment  and/ or  
r emedi at i on measur es f or  t he di schar ge of  f i r e 
suppr essi on ef f l uent  f r om t he hangar  bay.  Do not  
pr ovi de a cont ai nment  syst em f or  t he col l ect i on of  
f i r e suppr essi on ef f l uent ,  unl ess r equi r ed by l ocal  
envi r onment al  r egul at i ons.

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

Pr ovi de a f oam syst em al ar m and cont r ol  consi st i ng of  an addr essabl e f oam 
syst em cont r ol  panel  ( FSCP) ,  opt i cal  f l ame det ect or s,  manual  f oam r el easi ng 
st at i ons,  manual  f oam st op st at i ons,  s i gnage panel s,  v i sual  not i f i cat i on 
appl i ances,  and mi scel l aneous appur t enances and ci r cui t  wi r i ng i n condui t ,  
as r equi r ed f or  a compl et e,  oper at i onal ,  and f ul l y  f unct i oni ng syst em.   Al l  
component s compr i s i ng t he f oam syst em al ar m and cont r ol  shal l  be sour ced 
t hr ough t he manuf act ur er  of  t he FSCP and opt i cal  f l ame det ect or s ( whi ch i s 
Det-tronics) ,  t o ensur e compat i bi l i t y .

1. 4   SUBMITTALS

**************************************************************************
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  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
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appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Ai r  
For ce pr oj ect s.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  
approval.  

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

NOTE:   Ai r  For ce:   Ai r  For ce r equi r es t he r evi ew 
st amp of  t he f i r e pr ot ect i on speci al i s t  as st at ed 
below.

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

Shop dr awi ngs and cal cul at i ons shal l  be pr epar ed by t he spr i nkl er  syst em 
desi gner  and r evi ewed by t he f i r e pr ot ect i on speci al i s t .   The f i r e 
pr ot ect i on speci al i s t  must  r evi ew t he shop dr awi ngs,  hydr aul i c cal cul at i ons 
and mat er i al  submi t t al s.  The shop dr awi ngs must  bear  t he Revi ew St amp of  
t he f i r e pr ot ect i on speci al i s t .

**************************************************************************
NOTE:   Ar my:  Ar my r equi r es t he r egi st er ed 
pr of essi onal  engi neer i ng seal  of  t he f i r e pr ot ect i on 
speci al i s t  on shop dr awi ngs as st at ed bel ow.   The 
shop dr awi ngs may be pr epar ed by t he spr i nkl er  
syst em desi gner  or  t he f i r e pr ot ect i on speci al i s t .

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

Shop dr awi ngs,  pr oduct  dat a and cal cul at i ons shal l  be devel oped under  t he 
super vi s i on of  t he f i r e pr ot ect i on speci al i s t .   The f i r e pr ot ect i on 
speci al i s t  shal l  pl ace t hei r  r egi st er ed pr of essi onal  engi neer  st amp on al l  
dr awi ngs and t he cover  sheet  f or  t he pr oduct  dat a and cal cul at i ons pr i or  t o 
submi t t al  t o t he Gover nment . [   Shop dr awi ngs and cal cul at i ons shal l  be 
pr epar ed by t he [ spr i nkl er  syst em desi gner ] [ f i r e pr ot ect i on speci al i s t ] . ]

The f ol l owi ng shal l  be submi t t ed i n accor dance wi t h [ Sect i on 01 33 00 
SUBMI TTAL PROCEDURES]  [ _____] .
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The [ AFCEC/ COSM f i r e pr ot ect i on engi neer ,  Judy Bi ddl e,  
j udy. bi ddl e. 1@us. af . mi l ]  [ Naval  Faci l i t i es Engi neer i ng Command [ ATLANTI C]  
[ PACI FI C]  f i r e pr ot ect i on engi neer ]  [ USACE f i r e pr ot ect i on engi neer ]  wi l l  
r evi ew and appr ove al l  submi t t al s  i n t hi s sect i on r equi r i ng Gover nment  
approval.

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

OPTI CAL FLAME DETECTOR AND FOAM/ WATER DI SCHARGE TESTI NG,  SAFETY,  
AND ENVI RONMENTAL PLAN;  G[ ,  [ _____] ]

  Submi t  hi gh- expansi on f oam sol ut i on cont ai nment  and di sposal  
pl an as r equi r ed under  par agr aph ent i t l ed " PRELI MI NARY ACCEPTANCE 
TEST ( PAT)  AND FI NAL ACCEPTANCE TEST ( FAT)  CHECKLI ST FOR THE 
HI GH- EXPANSI ON FOAM SYSTEM. "

SD- 02 Shop Dr awi ngs

Hi gh- Expansi on Foam Syst ems;  G[ ,  [ _____] ]

Pr epar e shop dr awi ngs i n accor dance wi t h t he r equi r ement s f or  " Pl ans"  as 
speci f i ed i n NFPA 11,  " Wor ki ng Pl ans"  as speci f i ed i n NFPA 13,  and " Shop 
Dr awi ngs"  as speci f i ed i n NFPA 72.   Dr awi ngs shal l  be t he same si ze as t he 
cont r act  dr awi ngs or  mi ni mum 24 by 36 i nches.  Unl ess ot her wi se not ed,  f l oor  
pl ans shal l  be dr awn t o a scal e not  l ess t han 1/ 8"  = 1' - 0" .   Show dat a 
essent i al  f or  pr oper  i nst al l at i on of  each syst em.  Show det ai l s ,  pl an v i ew,  
el evat i ons and sect i ons of  t he syst ems suppl y and pi pi ng.   Show pi pi ng 
schemat i c of  syst ems suppl y,  devi ces,  val ves,  pi pe and f i t t i ngs.   Show poi nt  
t o poi nt  el ect r i cal  wi r i ng di agr ams.  Submi t  dr awi ngs st amped by t he Fi r e 
Pr ot ect i on Speci al i s t .

Do not  commence wor k unt i l  t he desi gn of  each syst em and t he var i ous 
component s have been appr oved.   Show:

  a.   Room,  space or  ar ea l ayout  and i ncl ude dat a essent i al  t o t he 
pr oper  i nst al l at i on of  each syst em

  b.   Foam gener at or s and syst em pi pi ng l ayout  annot at ed wi t h 
r ef er ence poi nt s f or  desi gn cal cul at i ons.   Pi pi ng pl an f or  
hi gh- expansi on f oam syst em i ncor por at i ng t hat  shown.   Abbr evi at ed 
pr esent at i on f or ms wi l l  not  be accept ed.   Each t ype of  f i t t i ng 
used and t he l ocat i ons of  bushi ngs,  r educi ng coupl i ngs,  and wel ded 
j oi nt s shal l  be i dent i f i ed.   A separ at e pl an shal l  be pr ovi ded f or  
each over head spr i nkl er  syst em and each f oam syst em.   Pi pi ng pl an 
and i somet r i c dr awi ng of  t he concent r at e syst em and det ai l s  of  al l  
associ at ed val ves,  f i t t i ngs,  and ot her  component s.

  c.   Fi el d wi r i ng di agr ams showi ng l ocat i ons of  devi ces and 
poi nt s of  connect i on and t er mi nal s used f or  al l  el ect r i cal  f i el d 
connect i ons i n t he syst em,  wi t h wi r i ng col or  code scheme

  d.   Opt i cal  f l ame det ect or  manuf act ur er ' s r ecommended det ect or  
l ayout  ( pl an v i ew)  i ncl udi ng hor i zont al  and ver t i cal  angl es f or  
cor r ect  ai mi ng.   Pr ovi de a pl an wi t h t he cone- of - v i s i ons and 
r espect i ve ai m poi nt s.   Pr ovi de el evat i on showi ng cone- of - v i s i ons 
and r espect i ve ai m poi nt s demonst r at i ng t hat  t he cone- of - v i s i ons 
do not  ext end mor e t han 5 f eet  out s i de t he hangar  door s.  
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    e.   A descr i pt i ve i ndex wi t h dr awi ngs l i s t ed i n sequence by 
number .   A l egend sheet  i dent i f y i ng devi ce symbol s,  nomencl at ur e,  
and convent i ons i n accor dance wi t h symbol s shown i n NFPA 170 used 
i n t he package.

**************************************************************************
NOTE:   Ai r  For ce:   Ai r  For ce r equi r es pr opor t i oni ng 
by f oam i nduct or  whi ch i s descr i bed bel ow.

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

  f .   Shop dr awi ngs of  each i nduct or .   Shop dr awi ngs shal l  be 
accompani ed wi t h an i nduct or  dat asheet  f ul l y  annot at ed wi t h t he 
f l ow r at e,  i nl et  pr essur e,  back pr essur e,  i nl et  K- f act or ,  and 
out l et  K- f act or  t o whi ch t he i nduct or  wi l l  be cal i br at ed.

**************************************************************************
NOTE:   Ar my:   Ar my r equi r es a f oam concent r at e 
pumpi ng syst em and I LBP pr opor t i oner  whi ch i s 
descr i bed bel ow.

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

  f .   Pi pi ng pl an and i somet r i c dr awi ng of  t he concent r at e pumpi ng 
syst em,  I LBP pr opor t i oner ,  and det ai l s  of  al l  associ at ed val ves,  
f i t t i ngs,  and ot her  component s.   Dr awi ng shal l  i ncor por at e t hat  
shown.   

  g.   Locat i on of  cont r ol  panel s,  det ect or s,  manual  f oam st ar t  
st at i ons,  manual  f oam st op st at i ons,  super vi sor y swi t ches,  
sol enoi ds,  not i f i cat i on appl i ances,  and ot her  el ect r i cal  devi ces.   
I ncor por at e t hat  shown.   I n addi t i on,  condui t  r out i ng and si zes,  
and t he number  of  conduct or s cont ai ned i n each shal l  be i ndi cat ed.  

  h.   Longi t udi nal  and t r ansver se bui l di ng sect i ons showi ng 
t ypi cal  pi pe r out i ng and el evat i on above f i ni shed f l oor .

  i .   Equi pment  r oom l ayout  dr awi ngs dr awn t o a scal e of  not  l ess 
t han 1: 20 1/ 2 i nch equal s 1 f oot  t o show det ai l s  of  each syst em 
component ,  c l ear ances bet ween each ot her  and f r om ot her  equi pment  
and const r uct i on i n t he r oom.

  j .   Det ai l s  of  al l  component s r equi r ed f or  suppor t  of  t he 
spr i nkl er  pi pi ng f r om t he bui l di ng st r uct ur al  syst em,  i ncl udi ng 
hanger s and br aci ng,  and det ai l s  of  al l  connect i ons t o t he 
component s of  t he met al  bui l di ng syst em.  Pr ovi de pl ans,  el evat i on 
dr awi ngs,  and det ai l s  as r equi r ed t o f ul l y  convey t he c l ear ances 
r equi r ed f or  t he f l oor  and wal l  penet r at i ons.

  k.   Connect i on dr awi ngs and cont r ol  di agr ams i ndi cat i ng over al l  
oper at i on of  t he hi gh- expansi on f oam syst em.   Thi s shal l  i ncl ude 
i dent i f i cat i on and oper at i on of  each maj or  component  of  t he 
syst em.  Di agr ams shal l  be suppl ement ed wi t h a nar r at i ve 
descr i pt i on of  t he syst em.   I ndi cat e f oam syst em cont r ol  panel ,  
make and model  of  devi ces and equi pment  t o whi ch t he syst em i s 
connect ed.   

  l .   Poi nt - t o- poi nt  wi r i ng di agr ams showi ng t he poi nt s of  
connect i on and t er mi nal s used f or  el ect r i cal  f i el d connect i ons i n 
t he syst em,  i ncl udi ng i nt er connect i ons bet ween t he equi pment  or  
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syst ems whi ch ar e super vi sed or  cont r ol l ed by t he syst em.    
Di agr ams shal l  show connect i ons f r om f i el d devi ces t o t he Foam 
Syst em Cont r ol  Panel  ( FSCP)  and r emot e f oam syst em cont r ol  uni t s,  
i ni t i at i ng c i r cui t s,  swi t ches,  r el ays and t er mi nal s.

  m.   Fi el d wi r i ng di agr ams showi ng l ocat i ons of  devi ces and 
poi nt s of  connect i on and t er mi nal s used f or  al l  el ect r i cal  f i el d 
connect i ons i n t he syst em,  wi t h wi r i ng col or  code scheme

  n.   I nt er f aci ng wi t h f i r e suppr essi on cont r ol  component s shal l  
be c l ear l y i ndi cat ed on dr awi ngs.    

  o.   Det ai l s  of  each f oam gener at or  and mount i ng det ai l s ,  
Hi gh- Expansi on f oam syst em cont r ol  val ve header  and r el at ed 
components.

SD- 03 Pr oduct  Dat a

Pi pe,  Fi t t i ngs and Coupl i ngs;  G[ ,  [ _____] ]

Val ves,  i ncl udi ng gat e,  check,  and gl obe;  G[ ,  [ _____] ]

Pi pe hanger s and suppor t s;  G[ ,  [ _____] ]

Wat er f l ow Pr essur e Al ar m Swi t ch;  G[ ,  [ _____] ]

Sur ge Ar r est er s;  G[ ,  [ _____] ]

Foam Syst em Cont r ol  Panel  ( FSCP) ;  G[ ,  [ _____] ]

Bat t er y Char ger s;  G[ ,  [ _____] ]

Bat t er i es;  G[ ,  [ _____] ]

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

FOAM SYSTEM BEACONS;  G[ ,  [ _____] ]

Bat t er y Char ger s;  G[ ,  [ _____] ]

Manual  Foam Rel easi ng St at i ons;  G[ ,  [ _____] ]

Manual  Foam St op St at i ons;  G[ ,  [ _____] ]

Manual  Foam St op St at i on Oper at i on;  G[ ,  [ _____] ]

Opt i cal  Fl ame Det ect or s and Cont r ol l er ;  G[ ,  [ _____] ]

I n- Li ne Bal anced Pr essur e Pr opor t i oner  Assembl y;  G[ ,  [ _____] ]

FOAM GENERATORS;  G[ ,  [ _____] ]

Sway Br aci ng;  G[ ,  [ _____] ]

Wat er  Ti ght  Junct i on Boxes;  G[ ,  [ _____] ]

Foam/ Wat er  Fl ow Cont r ol  Val vesG[ ,  [ _____] ]

St r ai ner ;  G[ ,  [ _____] ]
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Foam Concent r at e;  G[ ,  [ _____] ]

CONCENTRATE STORAGE TANK;  G[ ,  [ _____] ]

Foam Syst em Cont r ol  Panel  ( FSCP) ;  G[ ,  [ _____] ]

**************************************************************************
NOTE:   Ar my:   Ar my r equi r es a f oam concent r at e 
pumpi ng syst em,  I LBP,  cont ai nment ,  di ver t er  val ve,  
and opt i cal  f l ame det ect or  super v i sed di sconnect ,  
wi t h r equi r ed submi t t al s bel ow.

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

Cont ai nment  Tank Remot e Capaci t y Moni t or i ng and Di ver t er  Val ve 
Panel  -  Ar my;  G[ ,  [ _____] ]

Foam Concent r at e Pump;  G[ ,  [ _____] ]

Foam Concent r at e Jockey Pump;  G[ ,  [ _____] ]

FOAM/ WATER PROPORTI ONI NG BY I LBP PROPORTI ONER;  G[ ,  [ _____] ]

Tr ench Dr ai nage Di ver t er  Val ve Cont r ol s;  G[ ,  [ _____] ]

OPTI CAL FLAME DETECTI ON SUPERVI SED DI SCONNECT I N HANGAR BAY;  G[ ,  
[_____]]

**************************************************************************
NOTE:   Ai r  For ce:   Ai r  For ce r equi r es pr opor t i oni ng 
by f oam i nduct or  wi t h submi t t al  r equi r ed bel ow.

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

FOAM/ WATER PROPORTI ONI NG BY I NDUCTOR;  G[ ,  [ _____] ]

Sur ge Ar r est er s;  G[ ,  [ _____] ]

  Manuf act ur er ' s  cat al og dat a f or  each separ at e pi ece of  equi pment  
pr oposed f or  use i n t he syst em.   Dat a shal l  i ndi cat e t he name of  
t he manuf act ur er  of  each i t em of  equi pment ,  wi t h dat a hi ghl i ght ed 
t o i ndi cat e model ,  s i ze,  opt i ons,  et c.  pr oposed f or  i nst al l at i on.   
I n addi t i on,  a compl et e equi pment  l i s t  wi t h equi pment  descr i pt i on,  
model  number ,  and quant i t y shal l  be pr ovi ded.

Spar e Par t s;  G[ ,  [ _____] ]

  Spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and 
equi pment  speci f i ed.   The dat a shal l  i ncl ude a compl et e l i s t  of  
par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  suppl y,  
and a l i s t  of  par t s r ecommended by t he manuf act ur er  t o be r epl aced 
af t er  1 year  and 3 year s of  ser vi ce.   A l i s t  of  speci al  t ool s and 
t est  equi pment  r equi r ed f or  mai nt enance and t est i ng of  t he 
pr oduct s suppl i ed by t he Cont r act or  shal l  be i ncl uded.
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Foam Syst ems;  G[ ,  [ _____] ]

  A copy of  t he pr oposed di agr ams and i nst r uct i ons f or  t he over al l  
f oam syst em,  pr i or  t o post i ng.

Spr i nkl er  Syst em Desi gner ;  G[ ,  [ _____] ]

Fi r e Pr ot ect i on Speci al i s t ;  G[ ,  [ _____] ]

  The name and document at i on of  cer t i f i cat i on of  t he pr oposed Fi r e 
Pr ot ect i on Speci al i s t  and Spr i nkl er  Syst em Desi gner ,  no l at er  t han 
14 days af t er  t he Not i ce t o Pr oceed and pr i or  t o t he submi t t al  of  
t he syst em dr awi ngs and hydr aul i c  cal cul at i ons.

I nst al l er ' s  Qual i f i cat i ons;  G[ ,  [ _____] ]

  Dat a appr oved,  pr i or  t o submi t t al  of  any ot her  dat a or  dr awi ngs,  
t o subst ant i at e t hat  t he pr oposed i nst al l er  i s  r egul ar l y engaged 
i n t he i nst al l at i on of  t he t ype and compl exi t y of  f i r e pr ot ect i on 
syst em i ncl uded i n t hi s pr oj ect .   Dat a shal l  i dent i f y t he l ocat i on 
of  t hr ee syst ems r ecent l y i nst al l ed by t he pr oposed i nst al l er  
whi ch ar e compar abl e t o t he syst em speci f i ed.   Cont r act or  shal l  
cer t i f y  t hat  each syst em has per f or med sat i sf act or i l y ,  i n t he 
manner  i nt ended,  f or  a per i od of  not  l ess t han 6 mont hs.

Post - di schar ge Test  Requi r ement s;  G[ ,  [ _____] ]

  Det ai l s  of  met hod pr oposed f or  post - di schar ge t est i ng.
 

SD- 05 Desi gn Dat a

St andby Bat t er y Power  r equi r ement s cal cul at i ons;  G[ ,  [ _____] ]

Subst ant i at i ng st andby power  cal cul at i ons showi ng bat t er y 
capaci t y,  super v i sor y and al ar m power  r equi r ement s.

Pr ovi de compl et e bat t er y cal cul at i ons f or  bot h t he al ar m and 
super vi sor y power  r equi r ement s.    Amper e hour  r equi r ement s f or  
each syst em component  shal l  be submi t t ed wi t h t he cal cul at i ons.
 

Syst em hydr aul i c  sur ge anal ysi s;  G[ ,  [ _____] ]

Syst em hydr aul i c  t r ansi t  ( sur ge)  anal ysi s showi ng hydr aul i c 
t r ansi t  pr essur e occur r i ng t hr oughout  t he syst em at  bot h desi gn 
f l ow and non- f l ow condi t i ons.

Fl ow Test  Dat a;  G[ ,  [ _____] ]

Hydr aul i c Cal cul at i ons;  G[ ,  [ _____] ]

Pr ovi de hydr aul i c cal cul at i ons compl yi ng wi t h t he r equi r ement  of  
t hi s sect i on.

Foam Spr ead/ Cover age Cal cul at i ons;  G[ ,  [ _____] ]

Sei smi c Cal cul at i ons;  G[ ,  [ _____] ]
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Submi t  l oad cal cul at i ons f or  s i z i ng of  sway br aci ng,  f or  syst ems 
t hat  ar e r equi r ed t o be pr ot ect ed agai nst  damage f r om 
ear t hquakes.   I ncl ude t he r equi r ed f eat ur es i dent i f i ed t her ei n 
t hat  ar e appl i cabl e t o t he speci f i c  pi pi ng syst em.

SD- 06 Test  Repor t s

Test s;  G[ ,  [ _____] ]

Test  Pl an:  Test  pl an shal l  be compl et e i n descr i bi ng what  
measur ement s ar e t o be made and how t hey wi l l  be col l ect ed.   
Descr i be what  t est s ar e t o be conduct ed,  what  dat a i s t o be 
col l ect ed,  accept abl e f i ndi ngs,  cor r ect i ve act i on f or  f ai l ur e t o 
meet  accept abl e f i ndi ngs,  equi pment  r equi r ed,  per sonnel  r equi r ed,  
not i f i cat i on pr ocedur e f or  not i f y i ng cont r act i ng of f i cer ,  l i s t  of  
manuf act ur er s empl oyees t o assi st ,  i nt egr at i on of  t est  f or  
spr i nkl er  syst ems,  f i r e pumps,  hi gh- expansi on f oam,  and f i r e al ar m 
syst ems.   Ver i f y  t hat  t he f i r e pumps ar e adequat e t o suppor t  t he 
f i r e pr ot ect i on syst ems.

 Pr ovi de an i ni t i al  t est  pl an wi t h t est  pr ocedur es pr i or  t o f i nal  
accept ance t est .  I ncl ude t he f ol l owi ng i nf or mat i on:
a.  Schedul e of  t est s f or  each day,  Exampl e:  Day 1,  Day 2,  Day 3 
etc.
b.  Li st  of  t est s.
c.  Bl ank f or ms f or  r ecor di ng t est  dat a f or  each t est .
d.  Test  pr ocedur e f or  each t est .
e.  Li st  of  equi pment  r equi r ed f or  each t est .
f .  Cal i br at i on cer t i f i cat e f or  t est i ng equi pment

Submi t  t he pr el i mi nar y accept ance t est  r epor t  t o t he Cont r act i ng
Officer and AFCEC/ COSM bef or e r equest i ng a Fi nal  Accept ance Test .  
Pr ovi de t he compl et e pr el i mi nar y accept ance t est  r epor t ,  t o 
i ncl ude di gi t al  r ecor di ng ( v i deo)  of  t he pr el i mi nar y t est ,  a 
" Punch Li st "  ( l i s t  of  def i c i enci es pr epar ed at  t he compl et i on of  
pr el i mi nar y t est )  t o AFCEC/ COSM f or  r evi ew.  AFCEC r equi r es 10 
wor ki ng days t o r evi ew a compl et e PAT r epor t .   Af t er  t he r evi ew of  
t he compl et e package i s accept abl e,  AFCEC or  t hei r  desi gnat ed 
r epr esent at i ve wi l l  be pr esent  f or  t he Fi nal  Accept ance Test i ng.   
The FAT wi l l  be schedul ed no sooner  t han t wo weeks af t er  t he 
accept ance of  t he compl et e PAT r epor t .

Pr ovi de t he Fi nal  Accept ance Test  Repor t  wi t hi n 15 days af t er  t he 
compl et i on of  t he Fi nal  Accept ance Test .  Pr ovi de t he f i nal  
accept ance t est  r epor t  i n bookl et  f or m showi ng f i el d t est s 
per f or med wi t h t he di gi t al  r ecor di ng of  t he f i nal  t est  t o document  
compl i ance wi t h t he speci f i ed per f or mance cr i t er i a.  Pr ovi de 
document at i on of  r eadi ngs,  t est  r esul t s,  and i ndi cat e t he f i nal  
posi t i on of  cont r ol  val ves.  I ncl ude al l  r equi r ed Fi nal  Accept ance 
Test  NFPA f or ms.  The Fi nal  Accept ance Test  r epor t  shal l  i ncl ude 
t he r esol ut i on of  punch l i s t  i t ems devel oped dur i ng pr el i mi nar y 
accept ance t est i ng.

Repor t s f or  t est s,  as f ol l ows:

a.   Repor t s as out l i ned i n NFPA 13 document i ng r esul t s of  f l ushi ng 
and hydr ost at i c t est s.
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b.   Tr i p t est s of  spr i nkl er  syst em and f oam del uge syst em.

c.   Test  r epor t  of  f oam concent r at e pr opor t i oni ng syst em.   Repor t  
shal l  i ncl ude al l  pr essur e r eadi ngs and set t i ngs of  syst em 
component s.   Repor t  shal l  i ncl ude conduct i v i t y  or  r ef r act i ve 
i ndex r eadi ngs f or  f oam sampl es t aken f r om t he hi gh- expansi on f oam 
pr opor t i oner .   Repor t  shal l  be s i gned by t he f act or y- t r ai ned 
t echni cal  r epr esent at i ve t he f oam concent r at e manuf act ur er .

d.   Test  r epor t  of  t he f oam syst em cont r ol  panel  and i ni t i at i ng 
and i ndi cat i ng devi ces.   Repor t  shal l  i ncl ude a uni que i dent i f i er  
f or  each devi ce wi t h an i ndi cat i on of  t est  r esul t s .   Repor t  shal l  
be s i gned by t he f act or y- t r ai ned t echni c i an empl oyed by  t he 
cont r ol  panel  manuf act ur er .

e.  Di gi t al  r ecor di ng of  pr el i mi nar y and f i nal  Hi - Ex f oam di schar ge 
test

f .   Submi t  pr essur e di schar ge gr aphs or  t abl es showi ng pr essur e 
di schar ge r el at i onshi p f or  f oam gener at or s.

SD- 07 Cer t i f i cat es

I NSTALLER' S QUALI FI CATI ONS;  G[ ,  [ _____] ]

Submi t  i nst al l er  and syst ems t echni c i an qual i f i cat i ons as r equi r ed 
under  par agr aph ent i t l ed Qual i f i cat i ons of  I nst al l er .

Mat er i al s and Equi pment ;  G[ ,  [ _____] ]

  Cer t i f i cat es f r om manuf act ur er s t o subst ant i at e t hat  component s,  
equi pment  and mat er i al  pr oposed f or  i nst al l at i on and use meet  
r equi r ement s as speci f i ed,  concur r ent  wi t h submi t t al  of  
manuf act ur er ' s cat al og dat a of  equi pment  pr oposed f or  
i nst al l at i on.   Cer t i f i cat es shal l  be on a f or m f or  t hi s pur pose or  
on of f i c i al  l et t er head of  t he manuf act ur er  wi t h speci f i ed 
i nf or mat i on st at ed as r equi r ed.   Cer t i f i cat es shal l  be pr ovi ded 
f or  t he f ol l owi ng:

  a.   Cont r ol  panel .   Cer t i f i cat i on t hat  t he f oam syst em cont r ol  
panel  i s  el ect r i cal l y  compat i bl e wi t h t he sol enoi d on t he 
el ect r i cal l y- act uat ed aut omat i c wat er  cont r ol  val ve,  and t he 
sol enoi d i s compat i bl e wi t h t he el ect r i cal l y- act uat ed 
val ve. El ect r oni c sol enoi ds used f or  r el ease of  t he suppr essi on 
syst em must  be l i s t ed f or  use wi t h bot h t he Foam Syst em Cont r ol  
Panel  and t he f oam/ wat er  f l ow cont r ol  val ve.

  b.   Gasket s.   Cer t i f i cat i on f r om t he manuf act ur er  and Fi r e 
Pr ot ect i on Speci al i s t  t hat  gasket  mat er i al  i s  l i s t ed or  appr oved 
f or  dr y- pi pe ser vi ce on al l  f oam/ wat er  sol ut i on pi pi ng.

  c.   Compl i ance wi t h f oam syst em cont r ol  panel  gr ound f aul t  
det ect i on r equi r ement .

SD- 10 Oper at i on and Mai nt enance Dat a
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Foam Syst em;  G[ ,  [ _____] ]

Manual s i n l oose- l eaf  bi nder  f or mat  and gr ouped by t echni cal  
sect i ons consi st i ng of  manuf act ur er ' s br ochur es,  schemat i cs,  
pr i nt ed i nst r uct i ons,  gener al  oper at i ng pr ocedur es,  and saf et y 
pr ecaut i ons.   Manual s shal l  i ncl ude a nar r at i ve descr i pt i on of  t he 
sequence or  sequences of  oper at i on of  t he over al l  f i r e pr ot ect i on 
syst em and a separ at e descr i pt i on f or  each maj or  subsyst em.   
I nf or mat i on t o be pr ovi ded shal l  i ncl ude speci f i c  set t i ngs f or  al l  
adj ust abl e val ves.   The manual s shal l  l i s t  r out i ne mai nt enance 
pr ocedur es,  possi bl e br eakdowns,  and r epai r s,  and t r oubl eshoot i ng 
gui de.   The manual s shal l  i ncl ude condui t  l ayout ,  equi pment  
l ayout ,  and s i mpl i f i ed wi r i ng and cont r ol  di agr ams f or  t he syst em 
as i nst al l ed.   The manual s shal l  i ncl ude pr ocedur es and 
i nst r uct i ons per t ai ni ng t o f r equency of  pr event i ve mai nt enance,  
i nspect i on,  adj ust ment ,  l ubr i cat i on and cl eani ng necessar y t o 
mi ni mi ze cor r ect i ve mai nt enance and r epai r .

SD- 11 Cl oseout  Submi t t al s

As- bui l t  Dr awi ngs f or  t he f i r e ext i ngui shi ng syst em;  G[ ,  [ _____] ]

Si x copi es,  wi t hi n 14 cal endar  days af t er  successf ul  compl et i on of  
r equi r ed t est i ng.   A separ at e set  of  appr oved submi t t al  dr awi ngs 
of  t he over al l  syst em,  mar ked up t o i ndi cat e as- bui l t  condi t i ons,  
shal l  be mai nt ai ned on s i t e.   These dr awi ngs shal l  be mai nt ai ned 
i n a cur r ent  condi t i on at  al l  t i mes and shal l  be made avai l abl e 
f or  r evi ew i mmedi at el y upon r equest  dur i ng nor mal  wor ki ng hour s.   
Var i at i ons f r om t he appr oved dr awi ngs,  f or  what ever  r eason,  
i ncl udi ng t hose occasi oned by modi f i cat i ons,  change or der s,  
opt i onal  mat er i al s,  and/ or  r equi r ed f or  coor di nat i on bet ween 
t r ades shal l  be i ndi cat ed i n suf f i c i ent  det ai l  t o accur at el y 
r ef l ect  t he as- bui l t  condi t i ons.

1. 5   SUBMI TTAL PREPARER' S QUALI FI CATI ONS AND GENERAL RESPONSI BI LI TI ES

1. 5. 1   Fi r e Pr ot ect i on Speci al i s t

An i ndi v i dual  who i s a r egi st er ed pr of essi onal  engi neer  ( P. E. )  who has 
passed t he f i r e pr ot ect i on engi neer i ng wr i t t en exami nat i on admi ni st er ed by 
t he Nat i onal  Counci l  of  Exami ner s f or  Engi neer i ng and Sur veyi ng ( NCEES)  and 
has r el evant  f i r e pr ot ect i on engi neer i ng exper i ence.  

1. 5. 2   Spr i nkl er  Syst em Desi gner

The spr i nkl er  syst em desi gner  shal l  be cer t i f i ed as a Level  [ I I I ]  [ I V]  
Techni c i an by Nat i onal  I nst i t ut e f or  Cer t i f i cat i on i n Engi neer i ng 
Technol ogi es ( NI CET)  i n t he Wat er - Based Syst ems Layout  subf i el d of  Fi r e 
Pr ot ect i on Engi neer i ng Technol ogy i n accor dance wi t h NI CET 1014- 7.

1. 6   I NSTALLER' S QUALI FI CATI ONS

Pr i or  t o commenci ng wor k,  submi t  dat a showi ng t hat  t he Cont r act or  has
successf ul l y  i nst al l ed aut omat i c hi gh- expansi on f oam f i r e ext i ngui shi ng
syst ems of  t he same t ype and desi gn as speci f i ed her ei n,  or  t hat  he has a
f i r m cont r act ual  agr eement  wi t h a subcont r act or  havi ng t he r equi r ed
exper i ence.  I ncl ude t he names and l ocat i ons of  at  l east  t hr ee i nst al l at i ons
wher e t he Cont r act or ,  or  t he subcont r act or  r ef er r ed t o above,  has i nst al l ed
such syst ems.  I ndi cat e t he t ype and desi gn of  each syst em,  and cer t i f y
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t hat  t he syst em has per f or med sat i sf act or i l y  f or  a per i od of  at  l east  18
months.

1. 7   QUALI TY ASSURANCE

1. 7. 1   Mat er i al  and Equi pment  Qual i f i cat i ons

Pr ovi de mat er i al s and equi pment  t hat  ar e st andar d pr oduct s of  manuf act ur er s
r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s,  whi ch ar e of  a
si mi l ar  mat er i al ,  desi gn and wor kmanshi p.  St andar d pr oduct s shal l  have been
i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d
openi ng.  The 2- year  use shal l  i nc l ude appl i cat i ons of  equi pment  and
mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.  The pr oduct  
shal l  have been f or  sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2 year  per i od.  

1. 7. 2   Sour ce Li mi t at i ons

Obt ai n f oam concent r at e,  pr opor t i oni ng syst em,  f oam gener at or s,  and maj or  
accessor i es t hr ough one manuf act ur er .   Al l  component s shal l  be l i s t ed f or  
use t oget her  as s i ngl e syst em.  

1. 7. 3   Code Compl i ance

1. 8   SPARE PARTS

Pr ovi de s i x ( 6)  compl et e set s of  syst em keys.  Keys shal l  be [ CAT 60]  
[ _____] .   Al so,  f ur ni sh 10 per cent  of  each t ype of  devi ce bel ow but  no l ess 
t han t wo:

a.  Det ect or s ( i ncl udi ng opt i cal  f l ame det ect or s) .

b.  Not i f i cat i on appl i ances

c.  Fuses r equi r ed by t he syst em.

d.  I ni t i at i ng devi ces( i ncl udi ng Manual  f oam r el easi ng st at i on and st op 
stations.)

PART 2   PRODUCTS

2. 1   REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

**************************************************************************
NOTE:   Ai r  For ce:  A Pr essur e Reduci ng Val ve ( PRV)  i s 
commonl y needed f or  wet  pi pe spr i nkl er  syst ems i n 
hi gh expansi on f oam ( HEF)  desi gns.  Al so,  a smal l  
pr essur e r el i ef  val ve i s t ypi cal l y  r equi r ed 
downst r eam of  t he PRV as a r equi r ement  of  i t s  FM 
appr oval .  Due t o t he hi gh pr essur es t hat  ar e 
f r equent l y needed i n HEF syst ems a PRV i s used t o 
r educe t he pr essur e t o t he wet  pi pe spr i nkl er  
syst em.  A t ypi cal  wet  pi pe spr i nk l er  syst em woul dn' t  
need a PRV but  a not e i s added her e i n t he HEF spec 
f or  consi der at i on t o i ncl ude i n t he wet  pi pe 
spr i nkl er  syst em spec and desi gn.

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

Al l  equi pment  and mat er i al  shal l  be l i s t ed,  unl ess ot her wi se not ed i n t hi s 
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sect i on.   Li st ed,  as used i n t hi s  sect i on,  shal l  mean l i s t ed or  appr oved by 
a Nat i onal l y Recogni zed Test i ng Labor at or y ( NRTL)  as def i ned by OSHA.

2. 2   NAMEPLATES

Maj or  component s of  equi pment  shal l  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  and model  or  ser i al  number  on a pl at e per manent l y af f i xed t o 
t he i t em of  equi pment .

2. 3   ABOVEGROUND PI PI NG SYSTEMS HANDLI NG WATER OR FOAM/ WATER SOLUTI ON

2. 3. 1   Gener al  Requi r ement s f or  Pi pi ng Handl i ng Wat er  or  Foam/ Wat er  Sol ut i on

Gal vani zed pi pi ng i s not  per mi t t ed.

Pi pe shal l   conf or m t o ASTM A53/ A53M.   Pi pe shal l  be mar ked as t o t he br and 
or  name of  t he manuf act ur er ,  k i nd of  pi pe and t he ASTM desi gnat i on i n 
accor dance wi t h t he " Pr oduct  Mar ki ng"  pr ovi s i ons of  t he ASTM st andar d.

2. 3. 2   Pi pi ng Handl i ng Wat er

Pi pi ng 2 i nches 50 mm and l ess shal l  be mi ni mum schedul e 40.  Pi pi ng l ar ger  
t han 2 i nches 50 mm shal l  be mi ni mum schedul e 10.

2. 3. 3   Pi pi ng Handl i ng Foam/ Wat er  Sol ut i on

Pr ovi de schedul e 40 bl ack st eel  f oam/ wat er  sol ut i on pi pi ng.

Pr ovi de l i s t ed/ appr oved gasket s f or  dr y- pi pe ser vi ce on al l  f oam/ wat er  
sol ut i on pi pi ng.

2. 3. 4   Gener al  Fi t t i ng Requi r ement s

Use of  r est r i c t i on or i f i ces,  r educi ng f l anges,  and pl ai n- end f i t t i ngs wi t h 
mechani cal  coupl i ngs whi ch ut i l i ze st eel  gr i ppi ng devi ces t o bi t e i nt o t he 
pi pe when pr essur e i s appl i ed ar e not  per mi t t ed.

Pl ai n end f i t t i ngs wi t h mechani cal  coupl i ngs and f i t t i ngs t hat  use st eel  
gr i ppi ng devi ces t o bi t e i nt o t he pi pe ar e pr ohi bi t ed.

Saddl e t ees usi ng r ubber  gasket  f i t t i ngs ar e not  per mi t t ed.  

Fi t t i ngs,  mechani cal  coupl i ngs,  and r ubber  gasket s shal l  be f r om t he same 
manufacturer.

2. 3. 5   Gr ooved Fi t t i ngs and Coupl i ngs

Gr ooved f i t t i ngs,  coupl i ngs and bol t s shal l  be pr ovi ded by t he same 
manuf act ur er .   Fi t t i ngs and coupl i ngs shal l  be mal l eabl e i r on or  duct i l e 
i r on compl yi ng wi t h ASTM A536.   Coupl i ngs shal l  be of  t he r i gi d t ype except  
t hat  f l exi bl e t ype wi l l  be pr ovi ded  wher e f l exi bl e j oi nt s ar e speci f i cal l y  
r equi r ed by NFPA 13.   Coupl i ng gasket s shal l  be Gr ade E ( EPDM)  appr oved f or  
dr y pi pe f i r e pr ot ect i on ser vi ce.   Gasket  shal l  be t he f l ush t ype t hat  
f i l l s  t he ent i r e cavi t y bet ween t he coupl i ng and t he pi pe.   Nut s and bol t s 
shal l  be heat - t r eat ed st eel  conf or mi ng t o ASTM A183 and shal l  be cadmi um 
pl at ed or  z i nc el ect r opl at ed.   

SECTI ON 21 13 25  Page 27



2. 3. 6   Non- Gr ooved Fi t t i ngs

Non- gr ooved f i t t i ngs shal l  be t hr eaded or  f l anged.   Do not  use f i t t i ngs 
t hat  coupl e pl ai n- end pi pe,  wel ded spr i nkl er  f i t t i ngs or  out l et s f or  
f oam- wat er  sol ut i on.   Thr eaded f i t t i ngs shal l  be cast  i r on or  mal l eabl e 
i r on.   

2. 3. 7   Fl anges and Gasket s

Fl anges shal l  conf or m t o NFPA 13.   Fl anges shal l  be t he t ype t hat  ar e 
wel ded or  t hr eaded t o t he pi pe.   Fl anges whi ch ar e bol t ed t o gr ooved pi pe 
wi l l  not  be per mi t t ed.   Gasket s shal l  be f ul l  f ace t ype EPDM or  ot her  
appr oved mat er i al .   Gasket s shal l  be compat i bl e wi t h f oam concent r at e and 
t o f oam/ wat er  sol ut i on t o whi ch i t  wi l l  be exposed.

2. 3. 7. 1   Bolts

Bol t s shal l  be ASTM A449,  Type 1 or  2.   Bol t s shal l  ext end no l ess t han 
t hr ee f ul l  t hr eads beyond t he nut  wi t h bol t s t i ght ened t o t he r equi r ed 
torque.

2. 3. 7. 2   Nuts

Nut s shal l  be ASTM A193/ A193M,  Gr ade 5ASTM A563M .

2. 3. 7. 3   Washers

Washer s shal l  meet  t he r equi r ement s of  ASTM F436M ASTM F436.   Fl at  c i r cul ar  
washer s shal l  be pr ovi ded under  al l  bol t  heads and nut s.

2. 3. 8   Pi pe Hanger s

Hanger s shal l  be sui t abl e f or  t he appl i cat i on,  const r uct i on and si ze pi pe 
involved.

2. 3. 9   Cont r ol  Val ve

Unl ess ot her wi se i ndi cat ed,  val ves shal l  be i ndi cat i ng t ype i n accor dance 
with NFPA 13.   

Gat e val ves shal l  open by count er cl ockwi se r ot at i on.    

2. 3. 10   Check Val ve

Check val ves 100 mm 4 i nches and l ar ger  shal l  be f l anged,  swi ng t ype,  cast  
or  duct i l e i r on body and cover ,  cast  or  duct i l e i r on c l apper  wi t h 
r epl aceabl e EPDM r ubber  f aci ng.   Val ves shal l  be sui t abl e f or  ei t her  
ver t i cal  or  hor i zont al  mount i ng and equi pped wi t h a r emovabl e handhol e 
cover .   The di r ect i on of  f l ow shal l  be i ndi cat ed by an ar r ow cast  i n t he 
val ve body.   The val ve body shal l  i ncl ude pl ugged pi pe t hr ead connect i ons 
f or  a 50 mm 2 i nch dr ai n.

2. 3. 11   Foam Syst em Test  Header

Pr ovi de a l i near  t est  header  t o meet  t he demand of  t he f oam/ wat er  syst em.

**************************************************************************
NOTE:   Ai r  For ce:   For  Ai r  For ce,  t he f oam/ wat er  
t est  syst em header  and f i r e pump t est  header  ( when 
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pr ovi ded)  may be combi ned as st at ed bel ow.
**************************************************************************

The f oam/ wat er  t est  syst em header  and f i r e pump t est  header  ( when pr ovi ded)  
may be combi ned.  When a common t est  header  i s  used,  pr ovi de val v i ng t o 
per mi t  i ndependent  t est i ng of  each f oam/ wat er  r i ser  and each f i r e pump.

Pr ovi de one 2- 1/ 2 i nch ( 64 mm)  hose val ve connect i on f or  each 375 gpm ( 1420 
Lpm)  of  f l ow,  r oundi ng up.  Pr ovi de a cont r ol  val ve t o i sol at e t he t est  
header  f r om t he r emai nder  of  t he syst em.

Locat e t est  header  i nsi de t he ai r cr af t  ser vi c i ng ar ea wi t hi n 20 f t .  ( 6. 1 m)  
of  an ext er i or  door  or  di r ect l y out s i de t he f i r e pr ot ect i on equi pment  r oom 
on an ext er i or  wal l .  Locat e t est  header  t o di schar ge ef f l uent  t o a har d 
sur f ace wi t hi n 100 f t .  ( 30. 5 m)  hose l ay.

I n geogr aphi c l ocat i ons havi ng a 99. 6% dr y bul b t emper at ur e l ess t han 32º F 
( 0º C)  per  UFC 3- 400- 02 Engi neer i ng Weat her  Dat a,  pr ovi de t est  header  wi t h 
aut omat i c bal l  dr i p r out ed t o t he ext er i or .

2. 3. 12   Pr essur e and Vacuum Gauges

Gauges shal l  conf or m t o ASME B40. 100 and shal l  be pr ovi ded wi t h t hr ot t l i ng 
t ype needl e val ve or  a pul sat i on dampener  and shut - of f  val ve.   Gauge shal l  
be a mi ni mum of  3- 1/ 2 i nches i n di amet er  wi t h a r ange f r om 0 psi g t o 
appr oxi mat el y 1. 5 t i mes t he maxi mum syst em wor ki ng pr essur e.   Each gauge 
r ange shal l  be sel ect ed so t hat  at  nor mal  oper at i ng pr essur e,  t he needl e i s 
wi t hi n t he mi ddl e- t hi r d of  t he r ange.   Gauge shal l  be l i qui d- f i l l ed t ype.

2. 4   FOAM CONCENTRATE PI PI NG AND FI TTI NGS

2. 4. 1   Pipe

Pi pe shal l  be schedul e 40 st ai nl ess st eel .

2. 4. 2   Fittings

Foam concent r at e f i t t i ngs shal l  be st ai nl ess st eel .   Fi t t i ngs shal l  be of  
t he same mat er i al  as t he pi pe.   Accept abl e pi pe j oi ni ng met hods ar e r ol l  
gr ooved f i t t i ngs,  wel ded j oi nt s and f i t t i ngs,  or  f l anged j oi nt s and 
f i t t i ngs.  I f  usi ng wel ded j oi nt s and f i t t i ngs,  consi der at i on must  be gi ven 
t o t he mai nt enance of  t he syst em and pr ovi de f l anged j oi nt s at  cer t ai n 
l ocat i ons t o al l ow f or  t he ease of  mai nt enance and equi pment  r emoval .  
Gasket  mat er i al  must  be appr oved by t he f oam concent r at e manuf act ur er .

2. 4. 3   Pi pe Hanger s

Hanger s shal l  be l i s t ed or  appr oved.

2. 5   STRAINER

Pr ovi de st r ai ner  basket s wi t h st ai nl ess st eel  mesh si zed no gr eat er  t han 
1/ 4 i nches 1. 59 mm.

Wel ded st eel  body f i r e mai n basket - t ype pi pel i ne st r ai ner .   ASTM A53/ A53M 
pi pe and cl ass 150 st eel  f l anges.   

The st r ai ner  shal l  be desi gned t o per mi t  r emoval  of  t he st r ai ner
scr een f or  r epl acement  and r epai r  wi t hout  r emovi ng t he body

SECTI ON 21 13 25  Page 29



f r om t he l i ne.  A f l ush out l et  shal l  be pr ovi ded wi t h each st r ai ner .
Open scr een ar ea shal l  be at  l east  6 t i mes gr eat er  t han t he nomi nal  pi pe 
s i ze open ar ea.  Fr i ct i on l oss shal l  not  exceed 1 PSI  at  desi gn f l ow when 
t est ed wi t h c l ean st r ai ner  scr een and cl ean wat er .

2. 6   FOAM/ WATER FLOW CONTROL VALVES

Pr ovi de a f l ow cont r ol  val ve wi t h r emot e r eset t i ng capabi l i t y  f or  each 
f oam/ wat er  syst em.  Pr ovi de f l ow cont r ol  val ve wi t h aut omat i c r e- c l osi ng 
f eat ur e and adj ust abl e speed cont r ol .  For  hydr aul i c cal cul at i ons,  i ncl ude 
t he manuf act ur er ’ s mi ni mum pr essur e dr op acr oss f l ow cont r ol  val ve f or  t he 
f eat ur es i ndi cat ed.

Ar r ange val ve f or  manual  r el ease at  t he val ve.   Pr ovi de pr essur e gages and 
ot her  appur t enances at  t he f l ow cont r ol  val ves as r equi r ed by NFPA 13.   Al l  
t r i m pi pi ng shal l  be br ass wi t h compat i bl e f i t t i ngs.   Tr i m pi pi ng shal l  be 
f act or y conf i gur ed and i nst al l ed.   Gasket s shal l  be made of  EPDM.  Val ves 
shal l  be oper at ed by a cont r ol  syst em l i s t ed f or  r el easi ng ser vi ce and 
i ndependent  of  t he bui l di ng f i r e al ar m syst em.   Val ves l ocat ed i n 
el ect r i cal  c l assi f i ed l ocat i ons shal l  be l i s t ed f or  t he c l assi f i cat i on of  
t he ar ea wher e l ocat ed.   Fl ow cont r ol  val ves shal l  i ncl ude t he f ol l owi ng 
f eat ur es as st andar d el ement s of  t he val ve and t r i m package:

a.   Sol enoi d val ve shal l  be of  t he nor mal l y c l osed,  de- ener gi zed t ype,  
whi ch opens when ener gi zed upon r ecei pt  of  an el ect r i cal  s i gnal  
f r om t he r el easi ng cont r ol  panel  t o whi ch i t  i s  connect ed.    
Sol enoi ds used f or  r el ease of  t he hi gh- expansi on f oam must  be 
l i s t ed f or  use wi t h t he f oam syst em cont r ol  panel  and t he 
f oam/ wat er  cont r ol  val ve.     

b.  Fl ow cont r ol  val ves shal l  gr adual l y open upon r ecei pt  of  power  f r om 
t he f oam syst em r el easi ng panel  and shal l  s l owl y c l ose upon 
i nt er r upt i on of  power .  Speed cont r ol  set t i ng shal l  be  such t hat  
val ve c l osur e occur s wi t hi n 15 seconds af t er  depr essi on manual  
f oam st op st at i on,  and wi l l  f ul l y  open t he f l ow cont r ol  val ve 
wi t hi n 5 seconds upon r el ease of  t he manual  st op st at i on.

**************************************************************************
NOTE:   Ai r  For ce:   For  Ai r  For ce,  t he f i el d 
adj ust abl e pr essur e r educi ng t r i m and const ant  
pr essur e at  t he i nduct or  i s  r equi r ed as st at ed bel ow.

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

c.  Pr ovi de f i el d adj ust abl e pr essur e r educi ng t r i m.  

d.  Pr essur e r egul at i on shal l  mai nt ai n a const ant  pr essur e at  t he i nduct or  
and t he di schar ge devi ce ( f oam gener at or ) .   Pr essur e devi at i on shal l  not  
exceed ± 10 psi g ( 0. 34 bar / 70 Kpa)

2. 7   EMERGENCY FOAM/ WATER SYSTEM SHUTDOWN

Pr ovi de sequent i al  s i gnage on t he cont r ol  val ves f or  t he emer gency shut down 
of  t he f oam/ wat er  syst em.  Locat e t hese si gns so t hey ar e r eadi l y v i s i bl e 
near  each val ve used i n t he shut down sequence.

Pr ovi de s i gns wi t h whi t e backgr ound and a mi ni mum 1/ 2 i nch wi de bl ue bor der  
wi t h r ed l et t er i ng not  l ess t han 1 i nch ( 25. 4 mm)  hi gh.  At  a mi ni mum,  
pr ovi de each si gn wi t h t he l anguage “ EMERGENCY FOAM SHUTDOWN PROCEDURE"  and 
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t he or der  and act i on t o be per f or med ( e. g.  " 1 -  CLOSE FOAM CONCENTRATE 
VALVE" ,  " 2 -  CLOSE FOAM/ WATER RI SER CONTROL VALVE" ) .  Cont i nue t he sequence 
as r equi r e f or  shut down.

2. 8   HI GH- EXPANSI ON FOAM LI QUI D CONCENTRATE

 Foam Concent r at e   

Concent r at e shal l  be t he pr oduct  of  one manuf act ur er  t hat  i s  l i s t ed or  
appr oved f or  use wi t h t he f oam gener at or  syst em,  and shal l  not  cont ai n 
PFOS/ PFOA component s.   Concent r at e shal l  have a mi ni mum 20- year  shel f  
l i f e.   Manuf act ur e dat e shal l  be no mor e t han si x mont hs bef or e shi p dat e 
t o s i t e.   Mi x i ng of  non- i dent i cal  speci f i cat i on concent r at e wi l l  not  be 
permitted.

2. 9   CONCENTRATE STORAGE TANK

**************************************************************************
NOTE:   Ai r  For ce:   Ai r  For ce r equi r es a doubl e wal l  
f oam st or age t ank,  and no t aps on t he bot t om or  
s i des of  t he t ank,  as descr i bed bel ow.

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

Pr ovi de a ver t i cal ,  c l osed cel l  doubl e wal l  pol yet hyl ene concent r at e 
st or age t ank compat i bl e wi t h t he r equi r ed concent r at e.   Ent er  t he t ank onl y 
t hr ough t he t op wi t h no t aps on t he bot t om or  s i des of  t he t ank.   Ther e 
shal l  be no t aps i n t he bot t om or  s i des of  t he t ank.   I nduct or  di p t ube 
shal l  ent er  t hr ough t he t op of  t he t ank.

**************************************************************************
NOTE:   Ar my:   Ar my r equi r es a s i ngl e wal l  f oam 
st or age t ank as descr i bed bel ow.

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

Pr ovi de a ver t i cal ,  c l osed cel l  s i ngl e wal l  pol yet hyl ene concent r at e 
st or age t ank compat i bl e wi t h t he r equi r ed concent r at e.  

Pr ovi de a r ever se f l oat  l evel  gauge wi t h mi ni mum 50 gal l on i ncr ement s 
per manent l y mar ked on t he t ank or  gauge.  I ndi cat e on t he t ank or  gauge t he 
empt y,  f ul l ,  and mi ni mum l evel  r equi r ed t o oper at e t he syst em.  Do not  
i ncl ude t he i naccessi bl e por t i on of  concent r at e at  t he bot t om of  t he t ank 
t hat  cannot  be accessed by t he suct i on l i ne,  i n t he t ank' s capaci t y  
mar ki ngs.  Pr ovi de a c l oseabl e f i l l  openi ng and pr essur e/ vacuum vent  
assembly. 

2. 9. 1   Tank Mar ki ng

Per manent l y l abel  each t ank wi t h i t s  capaci t y,  concent r at e manuf act ur er ,  
and concent r at e t ype and per cent age of  concent r at e i nduct i on.  The l abel  
shal l  speci f i cal l y  i dent i f y t he r equi r ed concent r at e manuf act ur er ' s  name,  
concent r at e name,  concent r at e i dent i f y i ng pr oduct  number s/ codes,  
concent r at e manuf act ur er ' s cont act  i nf or mat i on i nc l udi ng pr ocess t o obt ai n 
24- hour  concent r at e r e- suppl y.   The l abel  shal l  i ncl ude a war ni ng st at ement  
i ndi cat i ng onl y t hi s speci f i c  concent r at e i s per mi t t ed t o be used i n t hi s 
system.

Tank shal l  have a NFPA 704 di amond si gn i ndi cat i ng Heal t h = 1;  f l ammabi l i t y  
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= 2;  and i nst abi l i t y  = 0.

2. 10   FOAM/ WATER PROPORTI ONI NG BY I NDUCTOR
**************************************************************************

NOTE:   Ai r  For ce:   Thi s par agr aph i s f or  Ai r  For ce.   
Ai r  For ce r equi r es pr opor t i oni ng by s i ngl e f oam 
i nduct or  as descr i bed bel ow.

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

Foam pr opor t i oni ng shal l  be by a s i ngl e f oam i nduct or  f or  each f oam- wat er  
riser.

a.  Tune t he i nduct or  speci f i cal l y  f or  t he syst em r equi r ed f l ow 
r at e,  i nl et  pr essur e,  back pr essur e,  concent r at e t ype,  
pr opor t i oni ng r at i o,  and l i f t  hei ght  of  a near  empt y concent r at e 
t ank.  Of f  t he shel f  pr e- t uned gener i c model  i nduct or s ar e not  
permitted.

b.  Desi gn i nduct or  t o 115% of  t he nomi nal  i nj ect i on r at e.

c.  Si ze i nduct or  f or  t he exact  or i f i ce of  f oam/ wat er  pi pe.

d.  Fi t  concent r at e suct i on l i ne of  t he i nduct or  wi t h a l ow l oss 
br onze or  br ass check val ve assembl y by t he manuf act ur er  t hat  i s  
i ncl uded i n t he devi ce' s hydr aul i c desi gn.

e.  Pot ent i al  manuf act ur er s at  t he t i me of  t hi s publ i cat i on i ncl ude 
Fomt ec,  Skum,  Mat r e Maski n,  Wi l son Foam,  Ansul ,  Chemguar d,  and 
Del t a Fi r e.  I nduct or s f r om t hese manuf act ur er s ar e appr oved.

2. 11   FOAM/ WATER PROPORTI ONI NG BY I LBP PROPORTI ONER

**************************************************************************
NOTE: Ar my:   Thi s par agr aph i s f or  Ar my.   Ar my 
r equi r es pr opor t i oni ng by I LBP pr opor t i oner  and 
pumped concent r at e syst em.   

Pr opor t i oni ng f oam concent r at e t hr ough t he use of  a 
r at i o f l ow cont r ol l er  and bl adder  t ank,  or  a f oam 
i nduct or  i s  not  per mi t t ed.  Pr ovi de a f oam 
concent r at e pumpi ng syst em,  wi t h an at mospher i c f oam 
concent r at e st or age t ank.  Pr ovi de a f oam concent r at e 
pumpi ng syst em i n compl i ance wi t h NFPA 11,  NFPA 20,  
and NFPA 409,  except  as modi f i ed by UFC 3- 600- 01 and 
UFC 4- 211- 01.

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

2. 11. 1   Foam Concent r at e Pump

**************************************************************************
NOTE:   Pump capaci t y shal l  be suf f i c i ent  t o suppl y 
f oam concent r at e under  desi gn condi t i ons wi t h 
oper at i on of  spr i nkl er s as pr ovi ded.   Pump pr essur e 
shoul d be appr oxi mat el y 206 kPa ( 30 psi )  above 
maxi mum syst em wat er  pr essur e.

Use UFC 3- 600- 01 f or  r el i abl e power  r equi r ement s.  
Wher e r el i abl e power  i s not  avai l abl e,  pr ovi de 
di esel  dr i ven concent r at e pumps

SECTI ON 21 13 25  Page 32



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

Foam concent r at e pump shal l  be el ect r i c  mot or  dr i ven.   Pump shal l  be a 
posi t i ve di spl acement  r ot ar y gear  or  vane t ype oper at i ng at  a speed not  
gr eat er  t han 1800 r pm.   Pump capaci t y shal l  be as shown on t he pl ans.   Pump 
di schar ge pr essur e shal l  be as shown on t he pl ans.   Met al l i c  pump 
component s i n cont act  wi t h f oam concent r at e shal l  be of  br onze or  st ai nl ess 
st eel  const r uct i on.   Each pump shal l  be f ur ni shed wi t h suct i on st r ai ner ,  
r el i ef  val ve,  and suct i on and di schar ge gauges.   Pump shal l  be mount ed on a 
car bon st eel  base and shal l  have guar ds over  coupl i ngs.   Pump shal l  be 
di r ect - connect ed t o el ect r i c  mot or  wi t h dr i p- pr oof  encl osur e.   Mot or  s i ze 
shal l  be as shown on pl ans kW.

Pr ovi de a r eser ve f oam concent r at e pump of  equal  capaci t y.  Aut omat i cal l y  
oper at e t he r eser ve pump upon f ai l ur e of  t he pr i mar y pump.  Ar r ange 
concent r at e suppl y pi pi ng t o meet  t he f oam concent r at e demand f r om ei t her  
t he pr i mar y or  r eser ve f oam pump.

2. 11. 2   Foam Concent r at e Jockey Pump

**************************************************************************
NOTE:   When t he f oam concent r at e l i ne t o t he 
pr opor t i oner  exceeds a l i near  di s t ance of  50 f t .  
( 15. 2 m) ,  pr ovi de a posi t i ve di spl acement  f oam 
concent r at e j ockey pump t o mai nt ai n pr essur e i n t he 
f oam concent r at e pi pi ng.

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

Foam concent r at e j ockey pump shal l  be br onze const r uct i on,  TEFC mot or ,  
hor i zont al  c l ose coupl ed r egener at i ve t ur bi ne pump.   Mechani cal  seal  wi t h 
st ai nl ess st eel  met al  par t s.   Buna el ast omer s,  cer ami c seat ,  car bon 
washer s.   St ai nl ess st eel  shaf t  or  shaf t  s l eeve.   Ver t i cal l y  spl i t  pump 
casi ng,  end suct i on.   Mot or  shal l  pr event  over l oadi ng at  t he hi ghest  head 
condi t i on.   

2. 11. 3   Pump Cont r ol l er

**************************************************************************
NOTE:   The f oam concent r at e pump shal l  onl y st ar t  
and st op f r om a s i gnal  f r om t he Foam Syst em Cont r ol  
Panel  ( FSCP.   The pr essur e swi t ch i n t he f i r e pump 
cont r ol l er  shal l  be di sabl ed.

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

Cont r ol l er  shal l  be a f ul l  Ser vi ce El ect r i c  Fi r e Pump Cont r ol l er ,  wi t h NEMA 
2 Encl osur e.   Cont r ol l er  shal l  be t he aut omat i c t ype and l i s t ed f or  f i r e 
pump ser vi ce and shal l  be ar r anged f or  st ar t i ng  f r om t he manual  f oam 
r el easi ng st at i ons or  aut omat i c f i r e det ect i on syst em,  and st oppi ng f r om 
manual  f oam st op st at i ons,  al l   v i a s i gnal s f r om t he Foam Syst em Cont r ol  
Panel  ( FSCP) .   The cont r ol l er  shal l  moni t or  t he st at us of  t he f oam 
concent r at e pump i t  cont r ol s( by vol t age or  ot her  sui t abl e means) ,  and shal l  
s t ar t  t he back- up f oam pump upon f ai l ur e of  t he pr i mar y f oam pump.   
Cont r ol l er  shal l  be compl et el y t er mi nal l y wi r ed,  r eady f or  f i el d 
connect i ons,  and mount ed i n a NEMA Type 2 dr i p- pr oof  encl osur e ar r anged so 
t hat  cont r ol l er  cur r ent  car r y i ng par t s wi l l  not  be l ess t han 300 mm 12 
i nches above t he f l oor .   The cont r ol l er  shal l  be equi pped wi t h an 
ext er nal l y oper abl e i sol at i ng swi t ch whi ch manual l y oper at es t he mot or  
c i r cui t .   Means shal l  be pr ovi ded i n t he cont r ol l er  f or  measur i ng cur r ent  
f or  al l  mot or  c i r cui t  conduct or s.    Cont r ol l er  shal l  moni t or  and pr ovi de 
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i ndi v i dual l y di spl ayed audi bl e and vi sual  al ar ms on t he f r ont  panel  f or  
l oss of  a phase or  l i ne power ,  phase r ever sal ,  l ow f oam concent r at e l evel ,  
and pump r oom t emper at ur e.   Each al ar m l amp shal l  be l abel ed wi t h r i gi d 
et ched pl ast i c l abel s.   The cont r ol l er  shal l  be equi pped wi t h t he f ol l owi ng:

a.   Vol t age sur ge ar r est er s i nst al l ed i n accor dance wi t h NFPA 20.

b.   The pr essur e swi t ch f or  aut omat i c st ar t i ng of  f oam concent r at e pump 
shal l  be di sabl ed.   The f oam concent r at e pump shal l  onl y st ar t  and st op 
f r om a s i gnal  f r om t he Foam Syst em Cont r ol  Panel .  

c.   Ther most at  swi t ch wi t h adj ust abl e set t i ng t o moni t or  t he pump r oom 
t emper at ur e and t o pr ovi de an al ar m when t emper at ur es f al l s  bel ow 5 
degr ees C 40 degr ees F.

d.   Ter mi nal s f or  r emot e moni t or i ng of  pump r unni ng,  pump power  suppl y 
t r oubl e .

2. 11. 4   Power  Suppl y

**************************************************************************
NOTE:   Ver i f y t hat  pr oj ect  dr awi ngs i ndi cat e power  
suppl y i n accor dance wi t h NFPA 20 r equi r ement s.

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

The sour ce and ar r angement  of  power  suppl y t o t he pumps shal l  be as shown 
on t he dr awi ngs and i n accor dance wi t h NFPA 20.

2. 11. 5   I n- Li ne Bal anced Pr essur e Pr opor t i oner  Assembl y

Pr ovi de I n- Li ne Bal anced Pr essur e Pr opor t i oner  Assembl y ( I LBP)  t hat  i s  
f act or y assembl ed and t est ed by t he manuf act ur er .  Di sassembl y,  r eassembl y,  
or  modi f i cat i on of  t he I LBP by t he i nst al l i ng cont r act or  i s  pr ohi bi t ed.  

The I LBP shal l  cont ai n al l  necessar y component s i ncl udi ng f oam 
pr opor t i oner ;  pr essur e bal anci ng spool  val ve;  dupl ex gauge;  cont r ol ,  dr ai n 
and check val ves;  i nt er connect i ng br ass pi pe;  and val ve i dent i f i cat i on 
namepl at es.   The pr opor t i oner  shal l  consi st  of  a body,  i nl et  nozzl e,  and 
met er i ng or i f i ce,  al l  of  whi ch ar e cor r osi on r esi st ant  br ass.   Cl ear l y 
mar ked on t he pr opor t i oner  shal l  be t he f l ow di r ect i on ar r ow,  as wel l  as 
t he t ype and per cent age of  concent r at e t he pr opor t i oner  was desi gned.   The 
met er i ng or i f i ce wi l l  be s i zed accor di ng t o t he t ype and per cent age of  
concent r at e used.   The pr opor t i oner  body shal l  be br ass,  br onze,  or  
st ai nl ess st eel .   Bal anci ng shal l  be accompl i shed t hr ough t he use of  a 
spool - t ype pr essur e bal anci ng val ve.  Thi s val ve shal l  sense f oam 
concent r at e and wat er  i nl et  pr essur es at  t he out er  ends of  a 
dumbbel l - shaped pi st on and shal l  r eact  t o pr essur e changes by cover i ng or  
uncover i ng t he f oam suppl y por t  t o t he pr opor t i oner .  The bal anci ng val ve 
shal l  be of  83600 br ass const r uct i on wi t h a phosphor - br onze pi st on and 
Buna- N r ubber  O- r i ngs and seal s.  The i n- l i ne bal anced pr essur e pr opor t i oner  
shal l  be compl et el y pr essur e t est ed by t he manuf act ur er .
I nt er connect i ng f oam concent r at e pi pi ng shal l  be of  br ass const r uct i on.
Pr essur e sensi ng hoses shal l  be Tef l on® wi t h st ai nl ess br ai d cover
and per manent l y at t ached br ass coupl i ngs.  Val ve namepl at es shal l  be
pr ovi ded and shal l  speci f y val ve f unct i on and nor mal  oper at i ng posi t i on.

2. 12   FOAM GENERATORS

**************************************************************************
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NOTE:   Ai r  For ce:   The r ef er ence bel ow,  " ( except  f or  
upst r eam of  t he i nduct or ) "  appl i es t o t he Ai r  For ce.

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

Gener at or  shal l  be capabl e of  pr oduci ng not  l ess t han [ _____]  cubi c f eet  of  
hi gh expansi on f oam- wat er  sol ut i on per  mi nut e.

Gener at or  di schar ge char act er i st i cs shal l  not  r esul t  i n any f oam sol ut i on 
bei ng di schar ged on ai r cr af t  f usel age and wi ng component s f r om di r ect  
i mpi ngement  or  mi st i ng.   Gener at or  oper at i ng pr essur e shal l  be such t hat  
hi gh pr essur e f i t t i ngs and syst em component s shal l  not  be used( except  f or  
upst r eam of  t he i nduct or ) .   

Tot al  nozzl e obst r uct i on shal l  not  negat i vel y i mpact  t he di st r i but i on 
syst em hydr aul i cs or  f oam i nduct i on capabi l i t i es.

The f oam gener at or  shal l  be l i s t ed f or  use wi t h t he f oam concent r at e.   The 
f oam gener at or  shal l  be power ed by a wat er  r eact i on mot or .   The wat er  
r eact i on mot or  shal l  pr ovi de bot h t he scr een wet t i ng sol ut i on and t he 
ener gy t o dr i ve t he f an.   The f oam gener at or  shal l  not  r equi r e an out s i de 
power  sour ce,  such as el ect r i c i t y .   A st ai nl ess st eel  scr een shal l  be 
pr ovi ded f or  maxi mum r el i abi l i t y  under  f i r e condi t i ons.   

Syst em shal l  be desi gned t o pr ovi de at  each gener at or  t he [ manuf act ur er ' s 
mi ni mum oper at i ng pr essur e]  [ +10 psi ]  [ ±5 psi ]  [ _____ psi ] .

2. 13   CONTROLS TO ACTI VATE DI VERTER VALVE -  ARMY

**************************************************************************
NOTE:   Ar my:   Thi s par agr aph i s f or  Ar my.   Ar my 
r equi r es di ver t er  val ve.   Locat e di ver t er  val ve 
panel  i n t he Mai nt enance Bay adj acent  t o t he 
cont ai nment  syst em moni t or i ng panel .  

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

Pr ovi de a Cont ai nment  Tank Remot e Capaci t y Moni t or i ng and Di ver t er  Val ve 
Panel  -  Ar my.  Pr ovi de moni t or i ng panel  wi t h audi bl e and vi sual  ( yel l ow 
st r obe or  beacon)  al ar ms.  Aut omat i cal l y  act i vat e audi bl e and vi sual  al ar ms 
when t he capaci t y l evel  exceeds 5%.  Pr ovi de a s i l ence swi t ch f or  t he 
audi bl e al ar m.  Const ant l y i l l umi nat e v i sual  al ar ms at  t he panel  unt i l  t he 
l evel  condi t i on i s r et ur ned t o nor mal .  

Pr ovi de i ndi cat i on of  t he di ver t er  val ve posi t i on at  t he moni t or i ng panel  
t hr ough t he use of  l i mi t  swi t ches.  Pr ovi de i ndi cat i on of  when t he val ve i s 
f ul l y  open or  c l osed.  Pr ovi de t he val ve wi t h r emot e manual  r eset  capabi l i t y  
t hr ough a “ Val ve Posi t i on Rest or e”  but t on.  Pr ovi de t he panel  wi t h a v i sual  
al ar m ( yel l ow st r obe or  beacon)  t hat  aut omat i cal l y  i l l umi nat es when t he 
val ve posi t i on i s " of f  nor mal "  or  " c l osed" ,  and r emai ns i l l umi nat ed unt i l  
val ve i s r est or ed t o t he f ul l  nor mal  " open"  posi t i on.  I nst al l  t he di ver t er  
val ve mot or i zed oper at or  above gr ade or  l i s t  i t  f or  a submer si bl e 
environment.

The cont ai nment  syst em moni t or i ng panel  and di ver t er  val ve panel  may be 
combi ned.  At  a mi ni mum,  pr ovi de NEMA 250 Type 4 panel ( s) .

Rat e any devi ces,  condui t s,  or  el ect r i cal  encl osur es i nst al l ed bel ow gr ade 
or  wi t hi n t he cont ai nment  t ank f or  pr ol onged submer si on,  mi ni mum NEMA 250 
Type 6P.
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2. 14   FOAM RELEASI NG SYSTEM

2. 14. 1   General

Pr ovi de a separ at e Fi r e Al ar m Cont r ol  Uni t  ( FACU)  and Foam Syst em Cont r ol  
Panel  ( FSCP)  f or  each bui l di ng.  Wher e mul t i pl e r el easi ng syst ems ar e 
pr ovi ded wi t hi n a s i ngl e bui l di ng,  t hey may be combi ned i nt o a s i ngl e FSCP.  
Combi ni ng t he FACU and FSCP i nt o a common cont r ol  uni t  i s  not  per mi t t ed.

Pr ovi de a FSCP f or  t he cont r ol  and r el ease of  t he f oam/ wat er  syst em.  Desi gn 
t he syst em so t he l oss of  a FACU or  anot her  FSCP does not  pr ohi bi t  t he FSCP 
f r om f unct i oni ng as i nt ended.  Do not  connect  t he FSCP t o ot her  cont r ol  uni t  
t hr ough t he use of  a net wor k cabl e.  Communi cat e f unct i onal i t y  bet ween 
panel s t hr ough addr essabl e modul es onl y.  A common FSCP may cont r ol  mul t i pl e 
r el easi ng syst ems or  agent s.

Connect  and super vi se onl y i ni t i at i ng and not i f i cat i on devi ces used by t he 
f oam/ wat er  syst em.  Rel ease t he f oam/ wat er  syst em onl y by t he i ni t i at i ng 
devi ces.  Addi t i onal  devi ces ar e not  per mi t t ed t o r el ease t he f oam/ wat er  
system.

2. 14. 2   Foam Syst em Cont r ol  Panel  ( FSCP)

**************************************************************************
NOTE:   Ar my:   Thi s par agr aph i s f or  Ar my.   Ar my does 
not  r equi r e a speci f i c  manuf act ur er  of  t he FSCP.

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

The Foam Syst em Cont r ol  Panel  ( FSCP)  shal l  be addr essabl e and l i s t ed f or  
" Rel easi ng Devi ce Ser vi ce" .   Panel  shal l  cont ai n component s and equi pment  
r equi r ed t o pr ovi de t he speci f i ed oper at i onal  and super vi sor y f unct i ons of  
t he syst em.   Component s shal l  be housed i n a sur f ace mount ed st eel  cabi net  
wi t h hi nged door  and cyl i nder  l ock.   Cont r ol  panel  shal l  be a c l ean,  
uncl ut t er ed,  and or der l y f act or y assembl ed and wi r ed uni t .   Panel  shal l  
i ncl ude i nt egr al  " power  on, "  " al ar m, "  and " t r oubl e"  l amps wi t h annunci at i on 
of  each al ar m,  super vi sor y and t r oubl e s i gnal .   The panel  shal l  have 
pr omi nent  r i gi d pl ast i c or  met al  i dent i f i cat i on pl at es f or  zones,  
i ndi cat i ng l i ght s,  cont r ol s,  met er s,  and swi t ches.   Lamps and f uses mount ed 
on c i r cui t  boar ds shal l  be i dent i f i ed by per manent  mar ki ngs on t he c i r cui t  
boar d.   Namepl at es f or  f uses shal l  al so i ncl ude amper e r at i ng.   Cont r ol  
panel  swi t ches shal l  be wi t hi n t he l ocked cabi net .   A sui t abl e means shal l  
be pr ovi ded f or  t est i ng t he cont r ol  panel  v i sual  i ndi cat i ng devi ces ( met er  
and l amps) .   Met er s and l amps shal l  be pl ai nl y v i s i bl e when t he cabi net  
door  i s  c l osed.   An i nt egr al  gr aphi cal  annunci at or  shal l  be pr ovi ded t o 
i ndi cat e and annunci at e,  by zone,  any al ar m,  super vi sor y or  t r oubl e 
condi t i on on t he syst em,  i ncl udi ng t he opt i cal  det ect i on syst em,  by use of  
LED and LCD i ndi cat i on.   Upon r est or at i on of  power ,  st ar t - up shal l  be 
aut omat i c,  and shal l  not  r equi r e any manual  oper at i on.   The l oss of  pr i mar y 
power  or  t he sequence of  appl y i ng pr i mar y or  emer gency power  shal l  not  
af f ect  t he t r ansmi ssi on of  al ar m,  super vi sor y or  t r oubl e s i gnal s.   

2. 14. 3   Foam Syst em Cont r ol  Panel  ( FSCP)

**************************************************************************
NOTE:   Ai r  For ce:   Thi s par agr aph i s f or  Ai r  For ce.  
Ai r  For ce r equi r es t he Det - t r oni cs Eagl e Quant um 
Pr i mi er  Fi r e Det ect i on/ Rel easi ng Syst em.

**************************************************************************
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The Foam Syst em Cont r ol  Panel  ( FSCP)  shal l  be Det - Tr oni cs Eagl e Quant um 
Pr emi er  Fi r e Det ect i on/  Rel easi ng Syst em,  and shal l  be f ur ni shed compl et e 
wi t h mi ni mum 60- node Saf et y Syst ems Sof t war e ( S3)  conf i gur at i on/ l ogi c 
pr ogr ammi ng/ di agnost i c t ool s sof t war e package i ncl udi ng USB dongl e key and 
RS232 cabl e.  

FSCP dr awi ngs must  be pr ovi ded by t he manuf act ur er  ( Det - Tr oni cs) ,  and t he 
cont r act or  must  pr ovi de f undi ng t o t he manuf act ur er  as r equi r ed t o pr ovi de 
t hese dr awi ngs.

FSCP al ar m,  super vi sor y,  and t r oubl e s i gnal  r epor t i ng t o t he Fi r e Al ar m 
Cont r ol  Panel  shal l  be v i a di scr et e dr y cont act  out put  poi nt s.  

Modul ar  t ype panel  i nst al l ed i n a sur f ace mount ed NEMA Type 4 pai nt ed st eel  
cabi net  wi t h hi nged door  and cyl i nder  l ock.   Al l  det ect or s shal l  be l i s t ed 
f or  use wi t h t hat  panel .   

I R det ect or s shal l  be net wor ked wi t h t he panel  so t hat  dur i ng commi ssi on I R 
det ect or s can be cal i br at ed f r om t he r el easi ng panel .

The FSCP shal l  pr ovi de a r eal  t i me di spl ay of  cur r ent  I R l evel s at  any 
det ect or ,  have t he abi l i t y  t o set  t he det ect or  sensi t i v i t y  f or  each 
det ect or  f r om t he panel ,  be abl e t o downl oad det ect or  l evel  l og hi st or y,  
have r emot e t est  and di agnost i cs capabi l i t y  ( manual  sel f - t est ,  l ens di r t y,  
sensor  f ai l ur e,  power  out  of  t ol er ance,  devi ce non- r esponsi ve) ,  and r emot e 
set up and pr ogr ammi ng of  det ect or  opt i ons ( l ens heat er  power  l evel ,  
det ect or  al ar m LED f unct i on,  al ar m l at chi ng or  non- l at chi ng,  devi ce 
addr ess,  sensi t i v i t y  l evel ,  t i mi ng and gat e count  f or  al ar m) .

FSCP shal l  be el ect r o- magnet i c i nt er f er ence/ r adi o f r equency i nt er f er ence 
( EMI ) / ( RFI )  t ol er ant  at  al l  f r equenci esand r at ed t o SI L l evel  2 capabi l i t y  
( I EC 61508) ,  a saf et y assessment  eval uat i on whi ch eval uat es cr i t i cal  f aul t  
pat hs,  r edundanci es,  and st at i st i cal  measur ement / pr edi ct i on t o ensur e a 
speci f i c  l evel  of  l ong t er m r el i abl e per f or mance and st abi l i t y  t o co- exi st  
wi t h ai r cr af t  r adar  syst ems.

The cont r ol  panel  shal l  be a neat ,  compact ,  f act or y- wi r ed assembl y 
cont ai ni ng al l  par t s and equi pment  r equi r ed t o pr ovi de speci f i ed oper at i ng 
and super vi sor y f unct i ons of  t he syst em.   Panel  cabi net  shal l  be f i ni shed 
on t he i nsi de and out s i de wi t h f act or y- appl i ed enamel  f i ni sh.   Pr ovi de mai n 
annunci at or  l ocat ed on t he ext er i or  of  t he cabi net  door  or  v i s i bl e t hr ough 
t he cabi net  door .   Pr ovi de audi bl e t r oubl e s i gnal .   Pr ovi de pr omi nent  
engr aved r i gi d pl ast i c or  met al  i dent i f i cat i on pl at es,  or  s i l k- scr eened 
l abel s at t ached t o t he r ear  f ace of  t he panel  v i ewi ng wi ndow,  f or  al l  l amps 
and swi t ches.   Syst em power  shal l  be 120 vol t s AC ser vi ce,  t r ansf or med 
t hr ough a t wo wi ndi ng i sol at i on t r ansf or mer  and r ect i f i ed t o 24 vol t s DC 
f or  oper at i on of  al l  syst em i ni t i at i ng,  act uat i ng,  s i gnal  soundi ng,  t r oubl e 
s i gnal  and f i r e al ar m t r i ppi ng c i r cui t s.   Syst em shal l  be el ect r i cal l y  
super vi sed on al l  c i r cui t s.   A gr ound f aul t  condi t i on or  a s i ngl e br eak i n 
any c i r cui t  whi ch pr event s t he r equi r ed oper at i on of  t he syst em shal l  
r esul t  i n t he oper at i on of  t he syst em t r oubl e s i gnal .   Loss of  AC power ,  a 
br eak i n t he st andby bat t er y power  c i r cui t s,  or  abnor mal  AC power  or  l ow 
bat t er y vol t age shal l  r esul t  i n t he oper at i on of  t he syst em t r oubl e 
s i gnal s.   The abnor mal  posi t i on of  any syst em swi t ch i n t he cont r ol  panel  
shal l  r esul t  i n t he oper at i on of  t he syst em t r oubl e s i gnal s.   Tr oubl e 
s i gnal s shal l  oper at e cont i nuousl y unt i l  t he syst em has been r est or ed t o 
nor mal  at  t he cont r ol  panel .    Syst em t r oubl e shal l  al so be annunci at ed on 
t he appr opr i at e zone of  t he bui l di ng f i r e al ar m and mass not i f i cat i on 
cont r ol  panel .    The manual  f oam r el easi ng st at i ons,  abor t  st at i ons,  
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opt i cal  f l ame det ect or s,  and al l  associ at ed wi r i ng shal l  be connect ed t o 
and super vi sed by t he f oam syst em cont r ol  panel .    Cont r ol  panel  shal l  be 
equi pped wi t h a NEMA Type 4 encl osur e.    Syst em cont r ol  panel  shal l  be 
[ UL] [ FM] [ LPC] [ Vds] [ JFRA]  l i s t ed,  appr oved,  or  t ype accr edi t ed f or  
ext i ngui shi ng syst em cont r ol  ( r el easi ng devi ce ser vi ce) .    Per manent l y 
l abel  al l  swi t ches.    Pr ovi de panel  wi t h t he f ol l owi ng swi t ches:

a.    Tr oubl e s i l enci ng swi t ch whi ch t r ansf er s audi bl e t r oubl e s i gnal s 
( i ncl udi ng r emot e t r oubl e devi ces,  i f  pr ovi ded)  t o an i ndi cat i ng l amp.  Upon 
cor r ect i on of  t he t r oubl e condi t i on,  audi bl e s i gnal s wi l l  agai n sound unt i l  
t he swi t ch i s r et ur ned t o i t s  nor mal  posi t i on,  or  t he t r oubl e s i gnal  
c i r cui t  shal l  be aut omat i cal l y  r est or ed t o nor mal  upon cor r ect i on of  t he 
t r oubl e condi t i on.    The si l enci ng swi t ch may be a moment ar y act i on,  
sel f - r eset t i ng t ype.

b.    Al ar m si l enci ng swi t ch whi ch when act i vat ed wi l l  s i l ence al l  
associ at ed al ar m devi ces wi t hout  r eset t i ng t he panel ,  and cause oper at i on 
of  syst em t r oubl e s i gnal s.

c.    I ndi v i dual  zone di sconnect  swi t ches whi ch when oper at ed wi l l  di sabl e 
onl y t hei r  r espect i ve i ni t i at i ng c i r cui t  and cause oper at i on of  t he syst em 
and zone t r oubl e s i gnal s.

d.    Reset  swi t ch whi ch when act i vat ed wi l l  r est or e t he syst em t o nor mal  
st andby st at us af t er  t he cause of  t he al ar m has been cor r ect ed,  and al l  
act i vat ed i ni t i at i ng devi ces r eset .

e.    Lamp t est  swi t ch.

f .    Syst em r el ease di sabl e swi t ch t o di sabl e t he r el easi ng f unct i ons of  
t he panel  whi l e l eavi ng al l  det ect i on and ot her  f unct i ons of  t he panel  
oper at i onal .    Act i vat i on of  t hi s  swi t ch shal l  t r ansmi t  a non- l at chi ng 
super vi sor y al ar m si gnal  t o t he bui l di ng f i r e al ar m cont r ol  panel .  Swi t ch 
shal l  be pr ovi ded wi t hi n a l ockabl e cont r ol  panel .

2. 14. 4   Annunci at or  Panel

Pr ovi de i nt egr al  wi t h t he mai n cont r ol  panel .   Super vi s i on wi l l  not  be 
r equi r ed pr ovi ded a f aul t  i n t he annunci at or  c i r cui t s r esul t s onl y i n l oss 
of  annunci at i on and wi l l  not  af f ect  t he nor mal  f unct i onal  oper at i on of  t he 
r emai nder  of  t he syst em.   Annunci at or  shal l  have an al pha- numer i c di spl ay 
and pr ovi de t he descr i pt i on of  t he devi ce.

2. 14. 5   Pr i mar y Power  Suppl y

Power  t o t he cont r ol  panel  shal l  be as i ndi cat ed.   Panel  shal l  be 
per manent l y mar ked " FOAM FI RE PROTECTI ON SYSTEM" .

2. 14. 6   Secondar y Power  Suppl y

Pr ovi de f or  syst em oper at i on i n t he event  of  pr i mar y power  sour ce f ai l ur e.   
Tr ansf er  f r om nor mal  t o auxi l i ar y ( secondar y)  power  or  r est or at i on f r om 
auxi l i ar y t o nor mal  power  shal l  be aut omat i c and shal l  not  cause 
t r ansmi ssi on of  a f al se al ar m.

2. 14. 6. 1   Batteries

Pr ovi de seal ed,  mai nt enance- f r ee,  [ seal ed l ead aci d]  [ l ead- cal c i um]  [ gel  
cel l ]  bat t er i es as t he sour ce f or  emer gency power  t o t he FSCP.   Bat t er i es 
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shal l  cont ai n suspended el ect r ol yt e.   The bat t er y syst em shal l  be 
mai nt ai ned i n a f ul l y  char ged condi t i on by means of  a sol i d st at e bat t er y 
char ger .   Pr ovi de an aut omat i c t r ansf er  swi t ch t o t r ansf er  t he l oad t o t he 
bat t er i es i n t he event  of  t he f ai l ur e of  pr i mar y power .

2. 14. 6. 1. 1   Capacity

Suf f i c i ent  capaci t y t o oper at e t he FSCP under  super vi sor y and t r oubl e 
condi t i ons,  i ncl udi ng audi bl e t r oubl e s i gnal  devi ces f or  48 hour s and under  
al ar m condi t i ons f or  an addi t i onal  15 mi nut es.  I nc l ude f ul l  cur r ent  dr aw of  
sol enoi d i n bat t er y cal cul at i ons.

2. 14. 6. 2   Bat t er y Char ger s

Pr ovi de a sol i d st at e,  f ul l y  aut omat i c,  var i abl e char gi ng r at e bat t er y 
char ger .   The char ger  shal l  be capabl e of  pr ovi di ng 120 per cent  of  t he 
connect ed syst em l oad and shal l  mai nt ai n t he bat t er i es at  f ul l  char ge.   I n 
t he event  t he bat t er i es ar e f ul l y  di schar ged ( 20. 4 Vol t s dc) ,  t he char ger  
shal l  r echar ge t he bat t er i es back t o 95 per cent  of  f ul l  char ge wi t hi n 48 
hour s af t er  a s i ngl e di schar ge cycl e as descr i bed i n par agr aph CAPACI TY 
above.   Pr ovi de pi l ot  l i ght  t o i ndi cat e when bat t er i es ar e manual l y  pl aced 
on a hi gh r at e of  char ge as par t  of  t he uni t  assembl y i f  a hi gh r at e swi t ch 
i s pr ovi ded.

2. 14. 7   Opt i cal  Fl ame Det ect i on I nhi bi t  Swi t ch

Pr ovi de a 2- posi t i on non- key oper at ed swi t ch l ocat ed wi t hi n t he FSCP 
encl osur e,  t hat  when act i vat ed di sabl es t he r el easi ng f unct i on of  al l  
opt i cal  f l ame det ect or s i n t he hangar  bay t hr ough pr ogr ammi ng at  t he FSCP.  
When t he swi t ch i s pl aced i n i nhi bi t  mode,  onl y t he r el easi ng f unct i ons of  
t he opt i cal  f l ame det ect or s ar e di sabl ed whi l e l eavi ng al l  ot her  f unct i ons 
of  t he FSCP oper at i onal .  Moni t or  t he i nhi bi t  swi t ch at  t he FSCP.  Pr ovi de a 
super vi sor y s i gnal  t o t he r ecei v i ng st at i on i ndi cat i ng t he opt i cal  f l ame 
det ect or s ar e i nhi bi t ed,  a t r oubl e s i gnal  i s  not  per mi t t ed.  Label  t he 
swi t ch " I NHI BI T OPTI CAL FLAME DETECTI ON. "  Pr ovi de engr aved l abel s on t he 
i nhi bi t  swi t ch i ndi cat i ng when t he opt i cal  f l ame det ect or s ar e i n " NORMAL"  
or  " I NHI BI T"  mode.

2. 15   ALARM

2. 15. 1   Fi r e Al ar m

Pr ovi de equi pment  and i nt er connect i ons f or  t he aut omat i c t r ansmi t t al  of  an 
al ar m over  t he bui l di ng f i r e al ar m syst em as speci f i ed i n Sect i on 28 31 76 
I NTERI OR FI RE ALARM AND MASS NOTI FI CATI ON SYSTEM.   Ar r ange so t hat
act uat i on of  any al ar m i ni t i at i ng devi ce ( OFD or  manual  f oam r el easi ng 
st at i on) ,  t r oubl e and super vi sor y condi t i ons shal l  cause act i vat i on of  t he 
f i r e al ar m and r epor t i ng syst ems.

2. 15. 2   Wat er f l ow Pr essur e Al ar m Swi t ch

Uni t  shal l  i ncl ude a 13 mm 1/ 2 i nch NPT mal e pi pe t hr ead,  t wo 13 mm 1/ 2 i nch
condui t  knockout s,  and t wo set s of  SPDT ( For m C)  cont act s.   The swi t ches 
shal l  be f act or y adj ust ed t o t r ansf er  t he cont act s at  27. 6 t o 55. 1 kPa 4 t o 
8 psi  on r i s i ng pr essur e.   Uni t  shal l  i ncl ude a wat er - t i ght  NEMA 4 di e- cast  
al umi num housi ng wi t h a t amper  r esi st ant  cover  whi ch r equi r es a speci al  key 
f or  r emoval .   The cover  shal l  be pr ovi ded wi t h a t amper  swi t ch whi ch shal l  
oper at e upon r emoval  of  t he cover .   Uni t s used on wet - pi pe syst ems shal l  
have an adj ust abl e,  i nst ant l y r ecycl i ng pneumat i c r et ar d t o pr event  f al se 
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al ar ms due t o wat er  pr essur e var i at i on.   Ret ar d adj ust ment  shal l  be f act or y 
set  at  appr oxi mat el y 20- 40 seconds and adj ust abl e bet ween 0- 90 seconds.

2. 16   CONTROL VALVE SUPERVI SORY ( TAMPER)  SWI TCH

El ect r i cal l y  super vi se nor mal l y open cont r ol  val ves.

Tamper  swi t ches shal l  be UL l i s t ed as " Ext i ngui shi ng Syst em At t achment "  f or  
t he l ocat i on and t ype of  val ve super vi sed.   The devi ce shal l  cont ai n doubl e 
pol e,  doubl e t hr ow cont act s.   Oper at i on of  t he swi t ch shal l  cause a 
super vi sor y s i gnal  t o be t r ansmi t t ed t o t he FACU upon not  mor e t han t wo 
compl et e t ur ns of  t he val ve wheel  or  a c l osur e of  10 per cent ,  whi chever  i s  
l ess.   Tamper  swi t ches shal l  be equi pped wi t h scr ew t er mi nal s f or  each 
conductor.

2. 17   FOAM SYSTEM BEACONS

Bl ue r ot at i ng beacons wi l l  not  be l ess t han 400 cd ( 208/ 120VAC)  power ed 
f r om a dedi cat ed emer gency panel .

2. 18   MANUAL FOAM RELEASI NG STATI ONS

**************************************************************************
NOTE:   Pr ovi de det ai l  on dr awi ngs showi ng manual  
f oam r el easi ng st at i on desi gn as depi ct ed i n UFC 
4-211-01.

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

Manual  Foam Rel easi ng St at i ons shal l  be as shown on t he pl ans,  and shal l  be 
weatherproof. 
 
Pr ovi de convent i onal  manual  f oam r el easi ng st at i ons.   Pr ovi de di st i nct i vel y 
di f f er ent  NEMA 250 Type 4 manual  f oam r el easi ng st at i ons and si gnage f r om 
t he manual  f i r e al ar m pul l  s t at i ons.  Pr ovi de t amper  cover  wi t h col or ed 
por t i ons i n yel l ow and l et t er i ng on t he cover  r eadi ng “ FOAM” ;  t he wor ds 
“ FI RE” ,  “ ALARM” ,  or  “ AGENT”  ar e pr ohi bi t ed t o appear  on t he cover .  Pr ovi de 
l ocki ng t ype manual  f oam r el easi ng st at i ons t hat  when act i vat ed r equi r e a 
key t o be r eset .  

St at i ons shal l  be of  al l  met al  const r uct i on and have a dual  act i on r el ease 
conf i gur at i on t o pr event  acci dent al  syst em di schar ge.   Br eak- gl ass- f r ont  
st at i ons ar e not  per mi t t ed.   St at i on shal l  pr ovi de posi t i ve v i s i bl e 
i ndi cat i on of  oper at i on.   Rest or at i on shal l  r equi r e use of  a key.

2. 19   MANUAL FOAM STOP STATI ONS

**************************************************************************
NOTE:   Pr ovi de det ai l  on dr awi ngs showi ng manual  
f oam st op st at i on desi gn as depi ct ed i n UFC 4- 211- 01.

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

Pr ovi de NEMA 250 Type 4 manual  f oam st op st at i ons of  t he " dead- man"  t ype.  
Pr ovi de manual  f oam st op st at i ons wi t h di st i nct i ve s i gnage at  each devi ce.  
Pr ovi de a r ed mushr oom t ype push but t on and i ncl ude t he wor d “ PUSH” .  
Pr ovi de t he col or ed por t i ons of  t he t amper  cover  i n bl ue and l et t er i ng on 
t he cover  st at i ng “ STOP” ;  t he wor ds “ FI RE” ,  “ ALARM” ,  or  “ AGENT”  ar e 
pr ohi bi t ed t o appear  on t he cover  or  st at i on.
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2. 20   OPTI CAL FLAME DETECTORS

Opt i cal  Fl ame Det ect or s and Cont r ol l er :  

Pr ovi de t r i pl e i nf r ar ed ( I R)  opt i cal  f l ame det ect or s t hat  ar e 
l i s t ed/ appr oved f or  t he expect ed f uel  hazar ds i n t he hangar  bay.  Pr ovi de 
det ect or s t hat  ar e i mmune t o r adar  and r adi o f r equency emi ssi ons f r om hand 
hel d equi pment  or  equi pment  on- boar d t he ai r cr af t .  Pr ovi de shi el ded 
ci r cui t i ng f or  bot h t he s i gnal i ng l i ne c i r cui t  ( SLC)  and power  c i r cui t  f r om 
t he opt i cal  det ect or s t o t he Foam Syst em Cont r ol  Panel  ( FSCP)  and gr ound 
shi el di ng i n accor dance wi t h t he opt i cal  f l ame det ect or  manuf act ur er .

Opt i cal  f l ame det ect or s shal l  not  al ar m on non- f i r e sour ces,  i ncl udi ng but  
not  l i mi t ed t o,  ar c wel di ng,  l i ght ni ng,  sunl i ght ,  r adi ant  heat er s,  ai r cr af t  
engi ne exhaust ,  hot  sur f aces,  st r obes,  beacons,  et c.  Pr ovi de det ect or s t hat  
ar e i mmune t o r adar  and r adi o f r equency emi ssi ons.

The opt i cal  det ect i on syst em shal l  be i nt er f aced wi t h t he bui l di ng f i r e 
al ar m and r epor t i ng syst em,  but  shal l  not  r el y on i t  f or  oper at i on.   
 
The syst em shal l  pr ovi de cont i nuous and aut omat ed det ect i on,  whi l e 
moni t or i ng syst em oper at i on t hr ough cont i nuous super vi s i on of  i t s  
i nput s/ out put s.   The det ect or s shal l  i ncl ude cont i nuous aut omat i c per i odi c 
sel f - t est i ng and cal i br at i on dur i ng oper at i on,  i nc l udi ng l ens c l eanl i ness 
check,  and I R sensor  t est i ng and aut omat i c cal i br at i on.   The det ect or  shal l  
have manual  t est i ng capabi l i t y  of  t he l ens and sensor s,  t hat  i s  easi l y 
per f or med and ver i f i ed at  t he det ect or ,  wi t hout  di sassembl y of  t he 
det ect or .  Each det ect or  shal l  have an i nt egr al  i ndi cat or  l amp,  v i s i bl e f r om 
t he hangar  f l oor ,  i ndi cat i ng whet her  i t  i s  i n al ar m ( r ed) ,  f aul t  ( amber ) ,  
nor mal  ( gr een)  st at us.

2. 20. 1   Manuf act ur er  of  Opt i cal  Fl ame Det ect or s and Cont r ol l er

**************************************************************************
NOTE:   Ai r  For ce.   Thi s par agr aph i s f or  Ai r  For ce .   
Ai r  For ce r equi r es Det - t r oni cs X3301 I R f l ame 
det ect or s and EQP r el easi ng/ cont r ol  uni t

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

Pr ovi de X3301 Mul t i spect r um I R Fl ame Det ect or s manuf act ur ed by Det - Tr oni cs.  
Pr ovi de Det ect or s wi t h Hangar  Mode as t he f act or y def aul t .  Cont r ol  and 
moni t or  opt i cal  f l ame det ect or s f r om a f act or y assembl ed Eagl e Quant um 
Pr emi er  f i r e det ect i on/ r el easi ng cont r ol  uni t  manuf act ur ed by Det - Tr oni cs.   
Det ect or  l ens heat i ng opt i on shal l  be set  t o [ zer o] [ ] .   Use a 
[ l ow] [ medi um] [ hi gh]  set t i ng

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Pr ot ect i on of  Syst em Agai nst  Ear t hquake Damage

Sei smi cal l y pr ot ect  t he syst em agai nst  damage f r om ear t hquakes.   I nst al l  
t he sei smi c pr ot ect i on of  t he syst em component s and pi pi ng,  i ncl udi ng sway 
br aci ng as r equi r ed,  i n accor dance wi t h UFC 3- 310- 04, NFPA 13 and Annex A.   

Sei smi cal l y br ace f oam/ wat er  sol ut i on pi pi ng r egar dl ess of  geogr aphi c 
l ocat i on.   Base br aci ng cal cul at i ons on an Ss of  0. 95 or  as i ndi cat ed i n 
t he sei smi c anal ysi s,  whi chever  i s  gr eat er .
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3. 1. 2   Abovegr ound Pi pi ng

Pi pi ng shal l  be i nst al l ed st r ai ght  and bear  evenl y on hanger s and 
suppor t s.   Pi pi ng shal l  be conceal ed i n ar eas wi t h suspended cei l i ng and 
shal l  be i nspect ed,  t est ed and appr oved bef or e bei ng conceal ed.

3. 1. 2. 1   Joints

Pi pe j oi nt s shal l  conf or m t o NFPA 13.   Not  mor e t han f our  t hr eads shal l  
show af t er  j oi nt  i s  made up.   Joi nt  compound shal l  be appl i ed t o mal e 
t hr eads onl y.   Joi nt s shal l  be f aced t r ue,  pr ovi ded wi t h gasket s and made 
squar e and t i ght .   Fl anged j oi nt s or  mechani cal  gr oove coupl i ngs shal l  be 
pr ovi ded wher e i ndi cat ed or  r equi r ed by NFPA 13.    Gr ooved pi pe and 
f i t t i ngs shal l  be pr epar ed i n accor dance wi t h t he manuf act ur er ' s l at est  
publ i shed i nst al l at i on i nst r uct i ons.   Al l  gr ooved coupl i ngs and f i t t i ngs 
shal l  be f r om t he same manuf act ur er .   Gr ooved j oi nt s shal l  not  be used i n 
conceal ed l ocat i ons,  such as behi nd sol i d wal l s or  cei l i ngs,  unl ess an 
access panel  i s  shown on t he dr awi ngs f or  ser vi c i ng or  adj ust i ng t he j oi nt .

3. 1. 2. 2   Fittings

Use f l anged or  wel ded f i t t i ngs t o t r ansi t i on t he f i r e pr ot ect i on wat er  
ser vi ce ent r ance f r om hor i zont al  t o ver t i cal  as i t  ent er s t he bui l di ng.  Do 
not  use gasket ed compr essi on f i t t i ngs ( i ncl udi ng l ocki ng t ype)  or  f l anged 
f i t t i ngs wi t h set  scr ews.

3. 1. 2. 3   Reducers

Reduct i ons i n pi pe s i zes shal l  be made wi t h one- pi ece t aper ed r educi ng 
f i t t i ngs.   The use of  gr ooved- end or  r ubber - gasket ed r educi ng coupl i ngs 
wi l l  not  be per mi t t ed.   When st andar d f i t t i ngs of  t he r equi r ed s i ze ar e not  
manuf act ur ed,  s i ngl e bushi ngs of  t he f ace t ype wi l l  be per mi t t ed.   Wher e 
used,  f ace bushi ngs shal l  be i nst al l ed wi t h t he out er  f ace f l ush wi t h t he 
f ace of  t he f i t t i ng openi ng bei ng r educed.   Bushi ngs shal l  not  be used i n 
el bow f i t t i ngs,  i n mor e t han one out l et  of  a t ee,  i n mor e t han t wo out l et s 
of  a cr oss,  or  wher e t he r educt i on i n s i ze i s l ess t han 13 mm 1/ 2 i nch.

3. 1. 2. 4   Valves

Pr ovi de an [ OS&Y]  [ but t er f l y ]  val ve beneat h each f l ow cont r ol  val ve i n each 
r i ser ,  when mor e t han one val ve i s suppl i ed f r om t he same wat er  suppl y pi pe.

3. 1. 2. 5   Pi pe Suppor t s and Hanger s

I nst al l at i on met hods out l i ned i n NFPA 13 ar e mandat or y.   Pr ot ect i on of  
pi pi ng and al l  f oam equi pment  i nc l udi ng f oam t anks and gener at or s agai nst  
damage f r om ear t hquakes shal l  be pr ovi ded.   Longi t udi nal  and l at er al  sway 
br aci ng shal l  be pr ovi ded f or  pi pi ng.   

3. 1. 2. 6   Pi pe Penet r at i ons

Cut t i ng st r uct ur al  member s f or  passage of  pi pes or  f or  pi pe- hanger  
f ast eni ngs i s not  per mi t t ed.   

3. 1. 2. 6. 1   Escut cheon Pl at es

Escut cheons shal l  be pr ovi ded at  f i ni shed sur f aces wher e exposed pi pi ng 
passes t hr ough f l oor s,  wal l s,  or  cei l i ngs except  i n boi l er ,  ut i l i t y ,  or  
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equi pment  r ooms.   Escut cheons shal l  be f ast ened secur el y t o pi pe and shal l  
be chr omi um- pl at ed i r on or  chr omi um- pl at ed br ass,  ei t her  one- pi ece or  
spl i t - pat t er n,  hel d i n pl ace by i nt er nal  spr i ng t ensi on or  set scr ew.

3. 1. 2. 6. 2   Pi pe Sl eeves

Pi pes penet r at i ng concr et e or  masonr y wal l s or  concr et e f l oor s shal l  be 
pr ovi ded wi t h pi pe s l eeves f i t t ed i nt o pl ace at  t he t i me of  const r uct i on 
t hr ough i t s r espect i ve wal l  or  f l oor ,  and shal l  be cut  f l ush wi t h each 
sur f ace.   Sl eeve si zes and cl ear ance bet ween pi pe and sl eeve shal l  be i n 
accor dance wi t h NFPA 13.   Pr ovi de not  l ess t han 1/ 4 i nch space bet ween 
ext er i or  of  pi pi ng and i nt er i or  of  s l eeve.     Fi r ml y pack space wi t h 
i nsul at i on and cal k at  bot h ends of  t he s l eeve wi t h pl ast i c wat er pr oof  
cement .  ASTM A53/ A53M,  schedul e 40 or  st andar d wei ght ,  z i nc- coat ed st eel  
pi pe s l eeves.     Ext end sl eeves i n f l oor  s l abs 3 i nches above t he f i ni shed 
floor.
 
Wher e pi pes pass t hr ough f i r e wal l s,  f i r e par t i t i ons,  or  f l oor s,  a f i r e 
seal  shal l  be pl aced bet ween t he pi pe and sl eeve i n accor dance wi t h Sect i on 
07 84 00 FI RESTOPPI NG.   

3. 1. 2. 6. 3   Sl eeves i n Par t i t i ons

Pr ovi de z i nc- coat ed st eel  sheet  havi ng a nomi nal  wei ght  of  not  l ess t han
0. 90 pounds per  squar e f oot .

3. 1. 2. 7   Drains

Mai n dr ai n pi pi ng shal l  be pr ovi ded t o di schar ge at  saf e poi nt s out s i de 
each bui l di ng.   Dr ai ns shal l  be of  adequat e s i ze t o r eadi l y r ecei ve t he 
f ul l  f l ow f r om each dr ai n under  maxi mum pr essur e.   Auxi l i ar y dr ai ns shal l  
be pr ovi ded as r equi r ed by NFPA 13 except  t hat  dr ai n val ves shal l  be used 
wher e dr ai n pl ugs ar e ot her wi se per mi t t ed.   Wher e br anch l i nes t er mi nat e at  
l ow poi nt s and f or m t r apped sect i ons,  such br anch l i nes shal l  be mani f ol ded 
t o a common dr ai n l i ne.   Each dr ai n val ve shal l  be pr ovi ded wi t h a met al  
s i gn i dent i f y i ng t he t ype of  dr ai n connect i on or  f unct i on of  t he val ve.

3. 1. 2. 8   I dent i f i cat i on Si gns

Si gns shal l  be i n accor dance wi t h NFPA 13.   Pr oper l y l et t er ed and appr oved 
met al  s i gns shal l  be sui t abl y af f i xed t o each cont r ol  val ve,  i nspect or  t est  
val ve,  mai n dr ai n,  auxi l i ar y dr ai n,  t est  val ve,  and si mi l ar  val ves as 
appr opr i at e.   See dr awi ngs f or  addi t i onal  s i gn r equi r ement s.   
I dent i f i cat i on s i gns shal l  i ndi cat e Nor mal l y Open or  Nor mal l y Cl osed as 
appropriate

3. 1. 3   Sur ge Ar r est er s

**************************************************************************
NOTE:   See UFC 4- 211- 01 f or  t he sur ge ar r est or  
r equi r ement s f or  t he spr i nkl er  r i ser s and any f i r e 
pumps,  as wel l  as t hose r equi r ed f or  f oam/ wat er  
risers.

**************************************************************************
At  a mi ni mum,  pr ovi de t he f ol l owi ng sur ge ar r est er s.  I ncr ease t he mi ni mum 
capaci t i es l i s t ed bel ow,  when manuf act ur er ' s cal cul at i ons ar e r equi r ed and 
demonst r at e a l ar ge capaci t y.
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a.  Pr ovi de 25 gal  ( 95 L)  of  capaci t y f or  each f oam/ wat er  r i ser  
l ocat ed on t he r i ser  mani f ol d suppl y i ng a hangar  bay.

b.  For  each r i ser  r oom,  combi ne t he sur ge capaci t y  of  t he r i ser s 
i n t he r oom i nt o a s i ngl e common sur ge ar r est or .  Wher e r i ser s f eed 
di f f er ent  f i r e ar eas,  onl y use t he gr eat est  combi ned sur ge 
capaci t y f r om one f i r e ar ea.  Connect  t hi s common sur ge ar r est or  t o 
t he r i ser  mani f ol d i mmedi at el y upst r eam of  t he pr ot ect ed r i ser s.

c.  Coor di nat e wi t h sur ge ar r est er s r equi r ed f or  spr i nkl er  r i ser  
and any f i r e pumps

d.  Wher e sur ge ar r est er s ar e 100 gal  ( 380 L)  or  l ar ger  i n 
capaci t y,  pr ovi de f l oor  st ands.

Pr ovi de each ar r est or  wi t h an i ndi cat i ng i sol at i on val ve t o separ at e i t  
f r om t he syst em.  El ect r i cal l y  super vi se t hi s val ve i n t he nor mal l y open 
posi t i on.  Pr ovi de a dr ai n af t er  t he i sol at i on val ve t o r el i eve pr essur e 
f r om t he sur ge ar r est or  dur i ng t est i ng and mai nt enance.  When connect i ng t he 
sur ge ar r est or  t o t he r i ser ,  t he use of  pi pi ng,  f i t t i ngs,  and val v i ng 
smal l er  t han t he connect i ng or i f i ce on t he sur ge ar r est or  i s  not  per mi t t ed.

Af t er  t he sur ge ar r est or  i s  i nst al l ed and pr essur i zed i n t he f i el d wi t h 
ni t r ogen per  t he manuf act ur er ’ s wr i t t en di r ect i ons,  pr ovi de a per manent  
l abel  i ndi cat i ng t he set  pr essur e of  t he ar r est or .  Do not  pr essur i ze t he 
sur ge ar r est or  dur i ng hydr ost at i c  t est i ng of  t he syst em.

3. 1. 4   Foam/ Wat er  Fl ow Cont r ol  Val ves

I nst al l  t he manual  r el ease f or  t he f l ow cont r ol  val ve no hi gher  t han 5 f t .  
( 1524 mm)  above f i ni shed f l oor .  For  hydr aul i c cal cul at i ons,  i ncl ude t he 
manuf act ur er ’ s mi ni mum pr essur e dr op acr oss f l ow cont r ol  val ve f or  t he 
f eat ur es i ndi cat ed.

Pr ovi de pr essur e gages and ot her  appur t enances at  t he f l ow cont r ol  val ves 
as r equi r ed by NFPA 13.

3. 1. 5   I sol at i on Val ve and St r ai ner

Pr ovi de an i sol at i on val ve and basket  st r ai ner  i n t he pi pi ng ahead of  f oam 
syst em r i ser s.  

3. 1. 6   Foam Concent r at e Appur t enances

**************************************************************************
NOTE:   Ai r  For ce.   Thi s par agr aph i s f or  Ai r  For ce .

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

Pr ovi de a br ass,  br onze,  or  st ai nl ess st eel  f ul l  bor e quar t er  t ur n bal l  
val ve wi t h an el ect r i cal l y  super v i sed t amper  swi t ch i n t he concent r at e 
l i ne.  The use of  aut omat i cal l y  cont r ol l ed val ves i n t he concent r at e l i ne i s 
pr ohi bi t ed.  For  t est i ng pur poses,  equi p t he concent r at e l i ne wi t h f i t t i ngs 
and val v i ng t o accommodat e t he connect i on t o an auxi l i ar y t ank of  al t er nat e 
t est  f oam concent r at e.  Cap auxi l i ar y t ank connect i on at  al l  t i mes,  except  
when t est i ng.

Pr ovi de a 3/ 4 i nch ( 19 mm)  copper  l i ne wi t h bal l  val ve f r om t he f i r e wat er  
suppl y,  t hat  i s  used f or  f l ushi ng t he concent r at e l i ne af t er  use.  Pr ovi de 
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si gn wi t h t he f ol l owi ng i nst r uct i ons,  " Fl ush concent r at e l i ne af t er  
di schar ge or  t est i ng.  Cl ose concent r at e t ank shut - of f  val ve pr i or  t o 
openi ng t hi s val ve.  Af t er  f l ushi ng,  dr ai n concent r at e l i ne t hr ough t est  
connect i on pr i or  t o r e- openi ng concent r at e t ank shut - of f  val ve.

3. 2   ELECTRI CAL WORK

**************************************************************************
NOTE:   Coor di nat e power  and al ar m r equi r ement s wi t h 
t he cont r act  dr awi ngs and ot her  speci f i cat i on 
sections.

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

Except  as modi f i ed her ei n,  el ect r i c  equi pment  and wi r i ng shal l  be i n 
accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   [ Al ar m 
si gnal  wi r i ng connect ed t o t he bui l di ng f i r e al ar m cont r ol  syst em shal l  be 
i n accor dance wi t h [ Sect i on 28 31 00. 00 10 FI RE DETECTI ON AND ALARM SYSTEM,  
DI RECT CURRENT LOOP]  [ Sect i on 28 31 76 I NTERI OR FI RE ALARM AND MASS 
NOTI FI CATI ON SYSTEM]  [ and]  [ Sect i on 28 31 64. 00 10 FI RE DETECTI ON AND ALARM 
SYSTEM,  ADDRESSABLE. ] ]    Wi r i ng col or  code shal l  r emai n uni f or m t hr oughout  
t he syst em.

3. 2. 1   Panel s and Component  I nst al l at i on

Wher e panel s ar e l ocat ed i n nor mal l y occupi ed ar eas,  pr ovi de r ecessed 
panel s and combi ne mi scel l aneous component s i n common r ecessed encl osur es 
t o pr ovi de a c l ean i nst al l at i on.  Wher e an auxi l i ar y bat t er y suppl y i s  
r equi r ed and cannot  be r ecessed wi t hi n t he wal l ,  l ocat e i t  r emot el y i n a 
nor mal l y unoccupi ed ar ea.

Wher e panel s,  devi ces,  and appl i ances ar e subj ect ed t o wat er  spr ay/ r unof f  
under  nor mal  oper at i ng condi t i ons,  pr ovi de Nat i onal  El ect r i cal  
Manuf act ur er s Associ at i on ( NEMA)  250 Type 4 encl osur es and wat er  t i ght  
condui t .  Regar dl ess of  envi r onment al  condi t i ons,  do not  pr ovi de openi ngs or  
condui t  ent r y i nt o t he t op of  t he FSCP.

3. 2. 2   Syst em Wi r i ng

Si gnal i ng l i ne c i r cui t s c i r cui t s shal l  be Cl ass B wi r i ng,  No.  18 AWG si ze 
conduct or s at  a mi ni mum.  Not i f i cat i on appl i ance and i ni t i at i ng devi ce 
c i r cui t s shal l  be No.  16 AWG si ze conduct or s at  a mi ni mum.  Ci r cui t s  
oper at i ng at  [ 24 VDC]  [    ]  shal l  not  oper at e at  l ess t han [ 21. 6]  [   ]  
vol t s.   [ Ci r cui t s oper at i ng at  any ot her  vol t age shal l  not  have a vol t age 
dr op exceedi ng 10 per cent  of  nomi nal  vol t age. ]   Power  wi r i ng,  oper at i ng at  
120 VAC mi ni mum,  shal l  be No.  12 AWG sol i d copper  havi ng s i mi l ar  
i nsul at i on.    Run condui t  or  t ubi ng conceal ed unl ess speci f i cal l y  shown 
ot her wi se on t he dr awi ngs.     Al l  wi r i ng shal l  be i nst al l ed spl i ce f r ee.   
Pul l  a dedi cat ed ear t h gr ound conduct or  on al l  r uns and bond t o encl osur es,  
boxes,  and f i el d devi ces whi ch have gr ound t er mi nal s.   Col or  codi ng i s 
r equi r ed f or  c i r cui t s and shal l  be mai nt ai ned t hr oughout  t he c i r cui t .

Al l  conduct or s must  be i nst al l ed i n condui t  ( EMT mi ni mum) .

Pul l  al l  conduct or s spl i ce f r ee;  conduct or s shal l  be cont i nuous f r om devi ce 
t o devi ce.  The use of  wi r e nut s,  cr i mped connect or s,  or  t wi st i ng of  
conduct or s i s pr ohi bi t ed.

Run al l  wi r i ng t o and wi t hi n cont r ol  panel s i n t he ver t i cal  or  hor i zont al  
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pl ane,  make al l  t ur ns at  90 degr ee angl es,  and t i ght l y bundl e and wr ap 
conductors. 

Wi r i ng may be sol i d copper  or  st r anded as per mi t t ed by NFPA 70.

Al l  devi ces must  have scr ew t er mi nal s.  Wher e devi ces ar e onl y pr ovi ded wi t h 
pi gt ai l s  f r om t he manuf act ur er ,  pi gt ai l s  must  be l anded on t er mi nal  st r i ps 
mount ed wi t hi n t he j unct i on box.

Al l  t er mi nat i ons must  be at  a t er mi nal  st r i p or  t he devi ce scr ew t er mi nal s.  
Ter mi nal  st r i ps ar e onl y per mi t t ed wher e di r ect  connect i on t o a devi ce i s 
not  possi bl e.

3. 2. 3   Oper at i ng Power

Power  shal l  be 120 vol t s AC ser vi ce,  t r ansf or med t hr ough a t wo wi ndi ng 
i sol at i on t ype t r ansf or mer  and r ect i f i ed t o 24 vol t s DC f or  oper at i on of  
al l  s i gnal  i ni t i at i ng,  s i gnal  soundi ng,  t r oubl e s i gnal ,  and act uat i ng 
( r el easi ng)  c i r cui t s.    Pr ovi de secondar y DC power  suppl y f or  oper at i on of  
syst em i n t he event  of  f ai l ur e of  t he AC suppl y.    Tr ansf er  f r om nor mal  t o 
emer gency power  or  r est or at i on f r om emer gency t o nor mal  power  shal l  be 
f ul l y  aut omat i c and shal l  not  cause t r ansmi ssi on of  a f al se al ar m.    Obt ai n 
AC oper at i ng power  f or  cont r ol  panel ,  and bat t er y char ger  as i ndi cat ed on 
t he dr awi ngs.

3. 2. 4   Conduct or  I dent i f i cat i on

I dent i f y al l  conduct or s i ndi v i dual l y wi t h per manent  mar ki ngs.  Conduct or  
mar ki ngs shal l  be pr i nt ed l abel s,  per manent l y af f i xed t o t he conduct or  v i a 
shr i nk wr ap. .

Al l  condui t ,  j unct i on/ back boxes,  cover s and coupl i ngs,  when pr ovi ded,  must  
be f act or y pai nt ed r ed i n unf i ni shed ar eas ( e. g. ,  above cei l i ngs,  
mechani cal  r ooms,  et c. ) .

Al l  condui t ,  j unct i on/ back boxes,  cover s and coupl i ngs,  when pr ovi ded,  ar e 
per mi t t ed t o be pai nt ed t o mat ch t he r oom f i ni shi ng i n f i ni shed ar eas.  The 
i nsi de cover  of  t he j unct i on box must  be i dent i f i ed as " Fi r e Al ar m"  and t he 
condui t  must  have pai nt ed r ed bands 3/ 4- i n.  ( 20 mm)  wi de at  20 f eet  ( 6 m)  
i nt er val s and on bot h s i des of  al l  f l oor ,  wal l ,  and cei l i ng penet r at i ons.

3. 3   CONDUI T I NSTALLATI ON

Fl exi bl e condui t  i s  onl y per mi t t ed when connect i ng t o t he f ol l owi ng devi ces 
and appl i ances.  Devi ces l ocat ed on f i r e suppr essi on equi pment  such as 
f l ow/ pr essur e swi t ches,  sol enoi ds,  and t amper  swi t ches.  Devi ces and 
appl i ances l ocat ed i n r emovabl e cei l i ng t i l es,  and wher e f l exi bl e condui t  
i s  speci f i cal l y  not ed i n t hi s UFC ( e. g.  opt i cal  f l ame det ect or s) .   Wher e 
f l exi bl e condui t  i s  per mi t t ed,  i t  i s  l i mi t ed t o 6 f eet  ( 1. 8 met er s) .

A maxi mum of  t wo condui t  penet r at i ons ar e per mi t t ed i nt o a secur ed ar ea.  
Most  ar eas onl y r equi r e one penet r at i on.  

3. 3. 1   Condui t  and Encl osur e I nst al l at i on wi t hi n t he Hangar  Bay

Pr ovi de NEMA 250 Type 4 wal l  mount ed devi ces and appl i ances wi t hi n t he 
hangar  bay ( i ncl udi ng backboxes) .  Pr ovi de wat er t i ght  condui t  and Wat er  
Ti ght  Junct i on Boxes t hr oughout  t he hangar  bay.
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Rout e condui t  i nt o t he bot t om of  t he backbox f or  manual  f oam r el easi ng 
st at i ons,  st op st at i ons,  and f l ame det ect or s.  Pr ovi de t he l ow poi nt  of  t hi s 
condui t  wi t h a dr ai n.  Wher e t he condui t  i s  i n a hazar dousl y c l assi f i ed 
ar ea,  pr ovi de br eat her s i n i sol at ed por t i ons of  t he condui t  ( e. g.  seal ed 
of f  f r om t he r emai ni ng condui t  syst em) .  Rat e dr ai ns and br eat her s f or  t he 
el ect r i cal  ( hazar d)  c l assi f i cat i on i n whi ch t hey ar e i nst al l ed,  but  not  be 
l ess t han NEMA 250 Type 4.

3. 4   SURGE PROTECTI VE DEVI CES ( SPD)

Pr ovi de SPDs t o pr ot ect  al l  power  suppl y c i r cui t s t o t he FACU and FSCP,  
i ncl udi ng any subpanel s such as aut onomous cont r ol  uni t s,  ampl i f i er  panel s,  
not i f i cat i on appl i ance c i r cui t ( NAC)  boost er  panel s.  Pr ovi de SPD t o pr ot ect  
al l  f i r e al ar m ci r cui t s l eavi ng or  ent er i ng t he bui l di ng.  Devi ces mount ed 
on an ext er i or  wal l  such as wal l  mount ed ext er i or  speaker s do not  r equi r e 
an SPD when l i ght i ng pr ot ect i on i s pr ovi ded on t he bui l di ng.  Mount  SPDs i n 
a separ at e encl osur e,  unl ess t he SPD i s l i s t ed and i nst al l ed i n t he cont r ol  
panel  by t he f act or y.  I nst al l i ng SPDs not  l i s t ed wi t h t he panel  i s  
prohibited.

3. 5   FOAM RELEASI NG SYSTEM

I nst al l  t he FSCP i n a l ocat i on r eadi l y accessi bl e t o t he emer gency 
r esponder s and mai nt enance per sonnel .

3. 5. 1   Bat t er y Power  Cal cul at i ons

a.   Ver i f y t hat  bat t er y capaci t y exceeds super vi sor y and al ar m power  
requirements.

( 1)   Subst ant i at e t he bat t er y cal cul at i ons f or  al ar m,  al er t ,  and 
super vi sor y power  r equi r ement s.   I ncl ude amper e- hour  r equi r ement s 
f or  each syst em component  and each panel  component ,  and compl i ance 
with UL 864. 

( 2)   Pr ovi de compl et e bat t er y cal cul at i ons f or  bot h t he al ar m,  al er t ,  
and super vi sor y power  r equi r ement s.  I ncl ude f ul l  cur r ent  dr aw of  
sol enoi d i n bat t er y cal cul at i ons.  Submi t  amper e- hour  r equi r ement s 
f or  each syst em component  wi t h t he cal cul at i ons.

( 3)   A vol t age dr op cal cul at i on t o i ndi cat e t hat  suf f i c i ent  vol t age i s 
avai l abl e f or  pr oper  oper at i on of  t he syst em and al l  component s,  
at  t he mi ni mum r at ed vol t age of  t he syst em oper at i ng on bat t er i es.

b.   For  bat t er y cal cul at i ons use t he f ol l owi ng assumpt i ons:   Assume a 
st ar t i ng vol t age of  24 VDC f or  st ar t i ng t he cal cul at i ons t o s i ze t he 
bat t er i es.   Cal cul at e t he r equi r ed Amp- Hour s f or  t he speci f i ed st andby 
t i me,  and t hen cal cul at e t he r equi r ed Amp- Hour s f or  t he speci f i ed al ar m 
t i me.   Cal cul at e t he nomi nal  bat t er y vol t age af t er  oper at i on on 
bat t er i es f or  t he speci f i ed t i me per i od.   Usi ng t hi s vol t age per f or m a 
vol t age dr op cal cul at i on f or  c i r cui t  cont ai ni ng devi ce and/ or  
appl i ances r emot e f r om t he power  sour ces.

( 4)   I ncl ude f ul l  cur r ent  dr aw of  sol enoi d i n bat t er y cal cul at i ons.

3. 5. 2   FSCP Super vi sed Di sconnect

Pr ovi de a key oper at ed FSCP Super vi sed Di sconnect  swi t ch t o physi cal l y  
di sabl e t he sol enoi d f or  each f oam/ wat er  and pr e- act i on r i ser  ( i f  
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pr ovi ded) .  Pr ovi de swi t ch t hat  di sabl es t he r el easi ng f unct i ons wi t hout  t he 
use of  pr ogr ammi ng,  whi l e l eavi ng al l  ot her  f unct i ons of  t he panel  
oper at i onal .  Do not  pr ovi de a t r oubl e s i gnal  upon oper at i on of  t he 
disconnect.

Locat e t he di sconnect  swi t ch i n t he r i ser  r oom,  i n a r eadi l y accessi bl e 
l ocat i on near  t he sol enoi d.  Pr ovi de a s i gn near  t he di sconnect  swi t ch wi t h 
a whi t e backgr ound and a mi ni mum 1/ 2 i nch wi de bl ue bor der ,  wi t h “ DI SABLE 
FOAM SYSTEM"  or  " DI SABLE PRE- ACTI ON SYSTEM"  i n r ed l et t er i ng not  l ess t han 
1 i nch ( 25. 4 mm)  hi gh.  Pr ovi de engr aved l abel s on t he di sconnect  swi t ch 
i ndi cat i ng when t he syst em i s " ENABLED"  or  " DI SABLED" .  Do not  i nst al l  
backboxes or  r out e condui t  i n f r ont  of  s i gn i n a manner  t hat  obst r uct s any 
lettering.

3. 6   VALVE SUPERVI SI ON

El ect r i cal l y  super vi se nor mal l y open cont r ol  val ves.   Thi s i ncl udes,  but  i s  
not  l i mi t ed t o,  pr ovi di ng t amper  swi t ches on al l  manual  val ves i n t he f oam 
concent r at e syst em and i n- l i ne Bal anced Pr essur e Pr opor t i oni ng Syst em.   

Al l  val ves whi ch cont r ol  al ar m f unct i ons or  t he f l ow of  wat er ,  f oam,  f oam 
concent r at e,  or  t hat  when cl osed wi l l  di sr upt  t he pr oper  oper at i on of  a 
syst em shal l  be el ect r oni cal l y  super vi sed.  Thi s i ncl udes,  but  i s  not  
l i mi t ed t o,  del uge val ve al ar m i sol at i on val ve,  f oam concent r at e t ank 
out l et  l i ne val ve,  f oam concent r at e t ank wat er  i nl et  val ve,  and wat er  
oper at ed f oam mi xi ng val ve pi l ot  l i ne val ve.

El ect r i cal  or  mechani cal  super vi s i on i s not  r equi r ed f or  nor mal l y c l osed 
cont r ol  val ves,  unl ess openi ng t he val ve i s det r i ment al  t o t he syst em 
oper at i on.  When super vi s i on i s r equi r ed on nor mal l y c l osed val ves,  pr ovi de 
el ect r i cal  super vi s i on .

Mechani cal l y l ock or  pr ovi de t amper  seal s such as z i p- t i es on t r i m val ves,  
t hat  when opened or  c l osed ar e det r i ment al  t o t he oper at i on of  t he 
f oam/ wat er  syst em such as t he shut of f  f or  t he f oam syst em pr essur e swi t ch.  
Pr ovi de s i gnage i ndi cat i ng t he val ve’ s nor mal  oper at i ng posi t i on.

Mechani cal l y l ock or  pr ovi de t amper  seal s such as z i p- t i es on dr ai n or  t r i m 
val v i ng i n t he c l osed posi t i on,  t hat  when opened wi l l  cause t he di schar ge 
of  t he f oam/ wat er  syst em such as t he manual  r el ease val ve on t he f oam/ wat er  
syst em r i ser .  Pr ovi de t hi s val ve wi t h t he f ol l owi ng s i gnage,  " OPENI NG THI S 
VALVE WI LL RELEASE THE FOAM SYSTEM. "

3. 7   SUPERVI SI ON AND SI GNAGE

Repor t  super vi sor y al ar ms as i ndependent  addr esses as i ndi cat ed on t he 
pl ans.  Gr ouped swi t ches on common addr esses ar e not  per mi t t ed.  Pr ovi de 
non- l at chi ng el ect r oni cal l y  super vi sor y devi ces.

3. 8   FOAM SYSTEM BEACONS

Pr ovi de bl ue v i sual  al ar m si gnal s ( r ot at i ng beacons)  wi t hi n t he ai r cr af t  
ser vi c i ng ar ea t o i ndi cat e f oam syst em act i vat i on as shown on t he pl ans.  

Cont r ol  t he beacon i ni t i at i on t hr ough t he FSCP.  A backup power  suppl y or  
super vi s i on of  t he power  suppl y suppl y i ng t he beacons i s not  r equi r ed when 
suppl i ed f r om t he dedi cat ed emer gency panel .  Mount  beacons 20 -  30 f t .  ( 6. 1 
-  9. 1 m)  above t he f l oor  of  t he hangar  bay.  Pr ovi de a s i gn next  t o each 
bl ue beacon wi t h a yel l ow or  l i me- yel l ow backgr ound mat chi ng t he manual  
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f oam r el easi ng st at i on s i gnage,  wi t h " FOAM RELEASE WHEN I LLUMI NATED"  i n r ed 
l et t er i ng not  l ess t han 3 i nches ( 76 mi l l i met er s)  hi gh.  Bl ue beacons ar e i n 
addi t i on t o any gener al  f i r e al ar m not i f i cat i on such as t he gener al  f i r e 
al ar m st r obes.

[ [ For  s i ngl e door  hangar s,  pr ovi de one beacon appr oxi mat el y cent er ed on 
each of  t he t hr ee wal l s. ] [ For  dr i ve t hr ough hangar s,  pr ovi de one beacon 
10- 25 f t .  ( 3. 0- 7. 6 m)  f r om each cor ner  of  t he hangar  bay. ] ] Pr ovi de 
addi t i onal  beacons wher e at  l east  one beacon i s not  v i ewabl e f r om nor mal l y 
occupi ed ar eas of  t he hangar  bay.  Locat e beacons t o t ake i nt o account  
bui l di ng const r uct i on,  ai r cr af t  conf i gur at i on and posi t i oni ng i n t he hangar  
bay.

3. 9   FOAM GENERATOR I NSTALLATI ON

I nst al l  Hi - Ex f oam gener at or s t o pr ovi de a mi ni mum 20 i nches ( 510 mm)  
cl ear ance i n f r ont  of  t he gener at or  i nl et .  The use of  al l - t hr ead r od f or  
suppor t i ng gener at or s i s not  per mi t t ed.

Tap t he gener at or  f oam/ wat er  suppl y pi pi ng wi t h a val ve t o al l ow f or  t he 
at t achment  of  a pr essur e gauge or  sampl i ng hose dur i ng t est i ng.  

Locat e Hi - Ex gener at or s t o di schar ge wi t hi n c l ose pr oxi mi t y,  but  not  
di r ect l y upon t he ai r cr af t .  When mount i ng gener at or s i n t he hor i zont al  
posi t i on,  t ake i nt o account  t he t hr ow pat t er n of  t he Hi - Ex f oam di schar ge.  
Do not  l ocat e t he gener at or  wher e t he Hi - Ex f oam di schar ge i s obst r uct ed 
( e. g.  st r uct ur al  member s)  or  i n ar eas t hat  obst r uct  ser vi ce equi pment  ( e. g.  
cr ane t r avel  pat h) .  Use t he i ni t i al  di schar ge f r om t he f oam gener at or s t o 
pr ot ect  under  t he ai r cr af t  f usel age and under wi ng ar ea,  pr i or  t o spr eadi ng 
t o t he r emai ni ng hangar  bay f l oor  ar ea.

Do not  pr ovi de gener at or s i n l ocat i ons wher e t he devel opi ng f oam bl anket  
wi l l  bl ock exi t s  f r om t he hangar  bay wi t hi n t he f i r st  mi nut e of  di schar ge.  
Bl ocked exi t s ar e def i ned as an exi t  t hat  i s  obst r uct ed by a f oam bl anket  
exceedi ng 5 f t .  ( 1. 5 m)  i n dept h.  I n smal l  hangar  bays wher e t he ent i r e 
f l oor  may be cover ed wi t h f oam wi t hi n t he f i r st  mi nut e,  pr ovi de gener at or  
l ocat i ons so exi t s ar e one of  t he l ast  ar eas bl ocked.

3. 10   I NDUCTOR I NSTALLATI ON

**************************************************************************
NOTE:   Ai r  For ce.   Thi s par agr aph i s f or  Ai r  For ce .

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

Pr ovi de a s i ngl e f oam i nduct or  per  f oam/ wat er  r i ser  meet i ng t he 
r equi r ement s out l i ned bel ow.  Wher e mor e t han one f oam i nduct or  i s  used,  
t hey may t ake suct i on f r om a common concent r at e t ank.  Do not  suppl y mor e 
t han one f i r e ar ea f r om a s i ngl e i nduct or .

I nst al l  i nduct or  i n t he hor i zont al  pi pi ng over  t he t op of  t he concent r at e 
t ank.  Pr ovi de t he mi ni mum st r ai ght  pi pe on bot h s i des of  t he i nduct or  i n 
accor dance wi t h t he manuf act ur er .  I nst al l  t hese sect i ons of  pi pi ng f r ee of  
el bows,  t ees,  and r educer s.  Pr ovi de l i qui d f i l l ed gauges,  l ocat ed no c l oser  
t han 2 f t .  ( 610 mm)  bef or e and af t er  t he i nduct or .

3. 11   I N- LI NE BALANCED PRESSURE PROPORTI ONER ASSEMBLY

**************************************************************************
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NOTE:   Ar my.   Thi s par agr aph i s f or  Ar my.
**************************************************************************

I nst al l  I LBP pr opor t i oner s downst r eam of  t he f l ow cont r ol  val ve,  and ensur e 
t hat  t he I LBP meet s t he manuf act ur er ' s r ecommendat i on wi t h r egar ds t o  
hor i zont al  or  ver t i cal  i nst al l at i on.

3. 12   FOAM RELEASI NG SYSTEM

Locat e t he FSCP,  r el easi ng modul es,  and moni t or  modul es i nt egr al  t o t he 
r el easi ng and st oppi ng of  t he f oam/ wat er  syst em i n a nor mal l y occupi ed 
condi t i oned space wi t h t he f ol l owi ng par amet er s:  t emper at ur e bet ween 
60- 80º F ( 15. 6- 26. 7º C)  and a r el at i ve humi di t y of  85% at  86º F ( 29. 5 º C) .  Do 
not  i nst al l  t hese component s i n t he hangar  bay.

Wher e panel s ar e l ocat ed i n nor mal l y occupi ed ar eas,  pr ovi de r ecessed 
panel s and combi ne mi scel l aneous component s i n common r ecessed encl osur es 
t o pr ovi de a c l ean i nst al l at i on.  Wher e an auxi l i ar y bat t er y suppl y i s  
r equi r ed and cannot  be r ecessed wi t hi n t he wal l ,  l ocat e i t  r emot el y i n a 
nor mal l y unoccupi ed ar ea.

Wher e panel s,  devi ces,  and appl i ances ar e subj ect ed t o wat er  spr ay/ r unof f  
under  nor mal  oper at i ng condi t i ons,  pr ovi de Nat i onal  El ect r i cal  
Manuf act ur er s Associ at i on ( NEMA)  250 Type 4 encl osur es and wat er  t i ght  
condui t .  Regar dl ess of  envi r onment al  condi t i ons,  do not  pr ovi de openi ngs or  
condui t  ent r y i nt o t he t op of  t he FSCP.

3. 13   FOAM RELEASI NG SYSTEM

**************************************************************************
NOTE:   Ai r  For ce.   Thi s par agr aph i s f or  Ai r  For ce .

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

For  t he pur poses of  t hi s cont r act ,  al l  Det - Tr oni cs i nst al l at i on 
r ecommendat i ons shal l  be consi der ed as mandat or y r equi r ement s.   Al l  devi ces 
shal l  be gr ounded i n st r i c t  accor dance wi t h t he Det - Tr oni cs i nst al l at i on 
i nst r uct i ons.   Al l  c i r cui t  wi r i ng shal l  be i nst al l ed as par t  of  shi el ded 
cabl e assembl i es,  i n r i gi d gal vani zed st eel  condui t ,  and gr ounded i n st r i c t  
conf or mance wi t h t he Det - Tr oni cs i nst al l at i on i nst r uct i ons.

3. 14   MANUAL FOAM RELEASI NG STATI ONS I NSTALLATI ON
**************************************************************************

NOTE:   Ai r  For ce:  The sent ence bel ow,  " Manual  f oam 
r el easi ng st at i ons ar e not  r equi r ed out s i de t he 
hangar  bay. "   appl i es t o Ai r  For ce.  

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

**************************************************************************
NOTE:   Ai r  For ce:  The r equi r ement  bel ow f or  s i gns 
i ndi cat i ng t he zone ser ved by t he manual  r el easi ng 
st at i on appl i es t o Ai r  For ce.

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

I nst al l  manual  f oam r el easi ng st at i ons wi t hi n t he hangar  bay so t hey ar e 
unobst r uct ed,  r eadi l y accessi bl e,  and l ocat ed wi t hi n 10 f t .  ( 3. 0 m)  of  each 
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r equi r ed exi t  or  exi t  access f r om t he hangar  bay.  Manual  f oam r el easi ng 
st at i ons ar e not  r equi r ed out s i de t he hangar  bay.  Mai nt ai n a mi ni mum 
separ at i on di st ance of  5 f t .  ( 1. 5 m)  bet ween gener al  f i r e al ar m pul l  
s t at i ons ( i f  pr ovi ded)  and t he manual  f oam r el easi ng st at i ons.  When l ocat ed 
at  r equi r ed exi t  door s,  i nst al l  t he f oam r el easi ng st at i on and t he f i r e 
al ar m pul l  s t at i on on opposi t e s i des of  t he door .  

Pr ovi de l ow- l evel  hi gh- expansi on manual  f oam r el easi ng st at i ons wher e 
shown.   St at i ons shal l  be of  a t ype not  subj ect  t o oper at i on by j ar r i ng or  
v i br at i on.     Mount  st at i on on s i gnage panel  as speci f i ed her ei n and 
det ai l ed on dr awi ngs.   Manual  f oam r el easi ng st at i ons shal l  be l ocki ng t ype 
t hat ,  when act i vat ed,  r equi r e a key t o be r eset .   Manual  f oam r el easi ng 
st at i ons shal l  be sur f ace mount .   

Wher e a manual  f oam r el easi ng st at i on i s i nst al l ed near  an exi t  or  exi t  
access,  i nst al l  i t  on t he opposi t e s i de of  t he door  f r om t he gener al  f i r e 
al ar m pul l  s t at i on,  i f  pr ovi ded.

Do not  l ocat e addr essabl e moni t or  modul es f or  t he manual  f oam r el easi ng 
st at i ons i n t he hangar  bay.

Pr ot ect  f oam r el easi ng st at i ons l ocat ed i n t he hangar  bay f r om mechani cal  
damage.  Pr ovi de a c l ear  pl ast i c t amper  cover  over  t he manual  f oam r el easi ng 
st at i on t hat  when l i f t ed emi t s an audi bl e al ar m.  Except i on:  Audi bl e al ar m 
i s not  r equi r ed wher e a manual  f oam r el easi ng st at i on i s i nst al l ed i n a 
hazar dous ( c l assi f i ed)  l ocat i on.

Pr ovi de addi t i onal  1 i nch ( 25 mm)  hi gh bl ack bl ock l et t er i ng on t he s i gn 
i ndi cat i ng whi ch zone i s ser ved by t he manual  f oam r el easi ng st at i on.

3. 15   MANUAL FOAM STOP STATI ONS

Pr ovi de  manual  f oam st op st at i ons at  each manual  f oam r el easi ng st at i on.  
Use st op st at i ons i n conj unct i on wi t h val ves and equi pment  t hat  st op t he 
di schar ge of  f oam/ wat er  f r om t he suppr essi on syst em.   Do not  l ocat e 
addr essabl e moni t or  modul es f or  t he manual  f oam st op st at i ons i n t he hangar  
bay.

Pr ot ect  manual  f oam st op st at i ons l ocat ed i n t he ai r cr af t  ser vi c i ng ar ea 
f r om mechani cal  damage.  Pr ovi de a c l ear  pl ast i c t amper  cover  ( wi t hout  
audi bl e al ar m)  over  t he manual  f oam st op st at i on.

3. 16   MANUAL FOAM STOP STATI ONS I N CORRI DORS

**************************************************************************
NOTE:   Ar my:  Thi s par agr aph i s f or  Ar my.   The 
r equi r ement  f or  a manual  f oam st op st at i ons out s i de 
t he hangar  bay i n t he cor r i dor s appl i es t o Ar my.  
Coor di nat e t he v i s i on panel  i n t he f i r e r at ed door  
wi t h ar chi t ect ur al  t r ades.

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

Pr ovi de a manual  f oam st op st at i on i n t he cor r i dor  of  each r equi r ed exi t  
f r om t he hangar  bay t hr ough t he suppor t  space.  Locat e t he st at i on on t he 
suppor t  s i de of  t he door ,  such t hat  i t  i s  wi t hi n 5 f t .  ( 1. 5 m)  of  t he door  
and not  obst r uct ed when t he door  i s  f ul l y  open.  Pr ovi de a 100 sq.  i n.  
( 0. 065 sq.  m)  f i r e r at ed door  v i s i on panel  i n t hese door s,  such t hat  an 
occupant  can v i ew i nt o t he hangar  bay whi l e oper at i ng t he manual  f oam st op 
station.
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3. 17   MANUAL FOAM RELEASI NG STATI ON AND STOP STATI ON SI GNAGE
**************************************************************************

NOTE:   Pr ovi de det ai l s  on desi gn dr awi ngs showi ng 
st ar t  and st op st at i on s i gnage as depi ct ed i n t he 
r el evant  Fi gur es i n UFC 4- 211- 01,  Ai r cr af t  
Mai nt enance Hangar s.

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

Pr ovi de t wo separ at e but  adj acent  met al  s i gns a mi ni mum of  24 i nches ( 610 
mm)  hi gh by 20 i nches ( 508 mm)  wi de.  Pr ovi de no mor e t han 12 i nches of  
separ at i on bet ween t he t wo si gns.  Do not  use t he wor ds " FI RE" ,  " ALARM" ,  or  
" AGENT"  on t hese si gns.  Do not  i nst al l  backboxes or  r out e condui t  i n f r ont  
of  s i gn i n a manner  t hat  obst r uct s any l et t er i ng.  

Pr ovi de t he s i gn f or  t he manual  f oam r el easi ng st at i on wi t h a yel l ow or  
l i me- yel l ow backgr ound wi t h “ START FOAM SYSTEM”  i n r ed l et t er i ng not  l ess 
t han 3 i nches ( 76 mi l l i met er s)  hi gh.  Locat e t he manual  f oam r el easi ng 
st at i on wi t h t amper  cover  on t he l ower  por t i on of  t he s i gn.  Pr ovi de t he 
wor d “ START”  i n mi ni mum 1 i nch ( 25. 4 mm)  hi gh gr een l et t er i ng pl aced 
di r ect l y above t he manual  f oam r el easi ng st at i on.

Pr ovi de t he s i gn f or  t he manual  f oam st op st at i on wi t h a whi t e backgr ound 
and a mi ni mum 1/ 2 i nch wi de bl ue bor der  wi t h “ STOP FOAM SYSTEM”  i n bl ue 
l et t er i ng not  l ess t han 3 i nches ( 76 mi l l i met er s)  hi gh.  Locat e t he manual  
f oam st op st at i on wi t h t amper  cover  on t he l ower  l ef t  por t i on of  t he s i gn.  
Pr ovi de t he wor d “ STOP”  i n mi ni mum 1 i nch ( 25. 4 mm)  hi gh r ed l et t er i ng 
pl aced di r ect l y above t he manual  f oam st op st at i on.

To t he r i ght  of  t he st op but t on pr ovi de t he f ol l owi ng i n mi ni mum 1/ 2 i nch 
( 12 mm)  hi gh bl ack l et t er i ng " To st op f oam syst em,  pr ess and cont i nuousl y 
hol d STOP but t on unt i l  r el i eved by emer gency r esponder s.  Ther e may be up t o 
a 30 second del ay af t er  pr essi ng t he STOP but t on bef or e t he f oam st ops. "

3. 18   OPTI CAL FLAME DETECTI ON SUPERVI SED DI SCONNECT I N HANGAR BAY

**************************************************************************
NOTE:   Ar my:  Thi s par agr aph i s f or  Ar my.

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

Pr ovi de a key oper at ed super vi sed di sconnect  swi t ch t o di sabl e al l  opt i cal  
f l ame det ect or s i n t he hangar  bay.  Pr ovi de a swi t ch t hat  di sabl es t he 
r el easi ng and not i f i cat i on f unct i ons of  t he opt i cal  f l ame det ect or s,  whi l e 
l eavi ng al l  ot her  f unct i ons of  t he Foam Syst em Cont r ol  Panel  ( FSCP)  
oper at i onal .  Oper at i on of  t he swi t ch wi l l  not  cr eat e a t r oubl e s i gnal .  
Moni t or  t he di sconnect  at  t he Foam Syst em Cont r ol  Panel  ( FSCP) .  Pr ovi de a 
super vi sor y s i gnal  t o t he r ecei v i ng st at i on upon oper at i on of  t he 
di sconnect .  Whi l e t he swi t ch i s i n t he di sabl e mode,  t he opt i cal  f l ame 
det ect or s wi l l  not  r et ai n any hi st or y of  al ar m condi t i ons such t hat  when 
t he swi t ch i s pl aced i n t he enabl e mode t he FSCP wi l l  not  i mmedi at el y go 
i nt o al ar m.

Locat e t he di sconnect  swi t ch i n t he hangar  bay,  i n a r eadi l y accessi bl e 
l ocat i on near  a manual  f oam st op st at i on.  Pr ovi de a NEMA 250 Type 4 swi t ch 
and backbox or  house t he component s i n a NEMA 250 Type 4 encl osur e.  Pr ovi de 
a non- f l ashi ng or  r ot at i ng r ed i ndi cat i ng l i ght  not  l ess t han 400 cd 
( 208/ 120VAC)  power ed f r om a dedi cat ed emer gency panel .  Cont r ol  l i ght  
i ni t i at i on t hr ough t he FSCP.  A backup power  suppl y or  super vi s i on of  t he 
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power  suppl y t o t he l i ght  i s  not  r equi r ed when suppl i ed f r om t he dedi cat ed 
emer gency panel .  Mount  t he l i ght  above t he di sconnect  swi t ch.  Pr ovi de a 
s i gn wi t h a whi t e backgr ound and a mi ni mum 1/ 2 i nch wi de bl ue bor der ,  wi t h 
" OPTI CAL FLAME DETECTI ON DI SABLED WHEN I LLUMI NATED"  i n r ed l et t er i ng not  
l ess t han 1 i nch ( 25. 4 mm)  hi gh.  Pr ovi de engr aved l abel s on t he di sconnect  
swi t ch i ndi cat i ng when t he opt i cal  f l ame det ect or s ar e " ENABLED"  or  
" DI SABLED" .  Do not  i nst al l  backboxes or  r out e condui t  i n f r ont  of  s i gn i n a 
manner  t hat  obst r uct s any l et t er i ng.

3. 19   OPTI CAL FLAME DETECTOR I NSTALLATI ON

Pr ovi de a suf f i c i ent  number  of  opt i cal  f l ame det ect or s ar ound t he per i met er  
of  t he hangar  bay,  such t hat  al l  por t i ons of  t he hangar  bay ar e wi t hi n t he 
r ange and cone- of - v i s i on of  at  l east  t hr ee det ect or s.  Except i on:  The ar ea 
of  t he hangar  bay wi t hi n 5 f t .  ( 1. 5 m)  of  t he per i met er  wal l  i s  not  
r equi r ed t o be wi t hi n t he cone- of - v i s i on of  an opt i cal  f l ame det ect or .  No 
ai r cr af t  s i l houet t e wi l l  be sol el y v i s i bl e f r om opt i cal  f l ame det ect or s 
l ocat ed on one s i de of  t he f usel age.  A mi ni mum of  t wo opt i cal  f l ame 
det ect or s cover i ng t he ai r cr af t  s i l houet t e ar e r equi r ed on each si de of  t he 
fuselage.

Pr ovi de f l ame det ect or  i nst al l at i on shop dr awi ngs di r ect l y f r om t he 
manufacturer.

Angl e det ect or s and pr ovi de bl i nds ( f i el d of  v i ew i nhi bi t or s)  so t he 
cone- of - v i s i on i s cont ai ned wi t hi n i t s  desi gnat ed suppr essi on zone and does 
not  ext end mor e t han 5 f t .  ( 1. 5 m)  out s i de t he hangar  bay,  i nt o anot her  
f i r e ar ea such as t hr ough a nor mal l y open r ol l - up f i r e door ,  or  i s  wi t hi n 
t he v i ew of  hot  sour ces such as r adi ant  heat er s.  Locat e opt i cal  f l ame 
det ect or s at  a suf f i c i ent  di st ance per  t he manuf act ur er ' s r ecommendat i ons 
f r om sour ces t hat  may cause f al se al ar ms such as wel di ng,  sol ar  gl ar e,  
r adi ant  heat er s,  ai r cr af t  engi ne exhaust ,  st r obes,  hot  sur f aces and ot her  
r el evant  sour ces.

Mount  det ect or s i n accor dance wi t h t hei r  l i s t i ng at  appr oxi mat el y 8 f t .  
( 2. 4 m)  above t he f i ni shed f l oor  of  t he hangar  bay.  Do not  mount  opt i cal  
det ect or s i n i naccessi bl e l ocat i ons.  Pr ovi de opt i cal  f l ame det ect or s wi t h 5 
f t .  ( 1. 5 m)  of  f l exi bl e condui t  t o al l ow f or  mi nor  adj ust ment s dur i ng 
t est i ng or  changes i n t he mi ssi on of  t he hangar  bay.

At  l east  t hr ee separ at e dedi cat ed zones shal l  be pr ovi ded f or  r epor t i ng t he 
st at us of  t he opt i cal  det ect i on syst em t o t he r emot e l ocat i on.   One 
dedi cat ed zone f or  t he f i r st  opt i cal  det ect or  i n al ar m,  a second dedi cat ed 
zone f or  t he second opt i cal  det ect or  i n al ar m,  and a t hi r d dedi cat ed zone 
f or  a f aul t  s i gnal  i n t he opt i cal  det ect i ons syst em.

Cal i br at e opt i cal  f l ame det ect or s t o oper at e upon vi ewi ng t he f l ame 
si gnat ur e of  t he expect ed f uel ( s)  t o be i n t he hangar  bay.  Use a 2 f t .  x  2 
f t .  ( 610 mm x 610 mm)  pool  f i r e as t he bases t o set  t he sensi t i v i t y  of  t he 
opt i cal  f l ame det ect or s.  Upon t he 2 f t .  x  2 f t .  ( 610 mm x 610 mm)  pool  f i r e 
r eachi ng f ul l  devel opment ,  al l  det ect or s wi t hi n t he cone- of - v i s i on ar e 
r equi r ed t o act i vat e wi t hi n 30 seconds.

3. 20   PI PE PAI NTI NG AND LABELI NG

3. 20. 1   Painting

Pai nt  al l  exposed,  i nt er i or ,  bl ack st eel  pi pi ng t he same col or  as t he wal l s 
and or  cei l i ng,  or  a compl ement i ng col or .  Do not  pai nt  exposed i nt er i or  
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f i r e pr ot ect i on pi pi ng r ed.  Exposed pi pi ng i n t he f i r e pr ot ect i on equi pment  
r oom and mechani cal  r ooms may be l ef t  unpai nt ed.  St ai nl ess st eel  pi pi ng may 
be c l eaned and l ef t  unpai nt ed.

Cl ean,  pr i me,  and pai nt  new f oam syst ems i ncl udi ng val ves,  pi pi ng,  condui t ,  
hanger s,  mi scel l aneous met al  wor k,  and accessor i es.   Cl ean t he sur f aces i n 
accor dance wi t h SSPC SP 11.    I mmedi at el y af t er  c l eani ng,  pr i me t he met al  
sur f aces wi t h one coat  of  SSPC Pai nt  25 or  SSPC Pai nt  25 pr i mer  appl i ed t o 
a mi ni mum dr y f i l m t hi ckness of  1. 5 mi l s.    Exer ci se car e t o avoi d t he 
pai nt i ng of  spr i nkl er s and oper at i ng devi ces.    Upon compl et i on of  
pai nt i ng,  r emove mat er i al s whi ch wer e used t o pr ot ect  spr i nkl er s and 
oper at i ng devi ces whi l e pai nt i ng i s i n pr ocess.    Remove spr i nkl er s and 
oper at i ng devi ces whi ch have been i nadver t ent l y pai nt ed and pr ovi de new 
cl ean spr i nkl er s and oper at i ng devi ces of  t he pr oper  t ype.    Fi ni sh pr i med 
sur f aces as f ol l ows:

3. 20. 2   Pi pe I dent i f i cat i on,

Mar k al l  exposed i nt er i or  pi pi ng wi t h pl ast i c wr ap ar ound- t ype pi pe l abel s 
conf or mi ng t o Amer i can Soci et y of  Mechani cal  Engi neer s/ Amer i can Nat i onal  
St andar ds I nst i t ut e ( ASME/ ANSI )  A13. 1- 1996,  Scheme f or  t he I dent i f i cat i on 
of  Pi pi ng Syst ems.  I ndi cat e t he t ype of  f l ui d car r i ed and di r ect i on of  
f l ow.  Label s t hat  st i ck- on ( adhesi ve backed)  or  ar e hel d on wi t h 
st r aps/ adhesi ve t ape ar e not  per mi t t ed.  Label s ar e not  r equi r ed on any f i r e 
suppr essi on syst em br anch l i nes r egar dl ess of  s i ze,  or  mai ns and 
cr oss- mai ns l ess t han a nomi nal  2- 1/ 2 i n ( 64 mm) .  Label s ar e not  r equi r ed 
on pi pi ng r out ed bel ow t he f l oor  l i ne i n t r enches or  pi t s.  At  a mi ni mum,  
t he f ol l owi ng l abel s ar e r equi r ed.

a.  FI RE PROTECTI ON WATER -  Used on dedi cat ed pot abl e and 
non- pot abl e f i r e pr ot ect i on wat er  suppl y pi pi ng.

b.  FOAM CONCENTRATE -  Used on f oam concent r at e pi pi ng.

c.  FI RE SPRI NKLER -  Used on wat er - onl y spr i nkl er  pi pi ng.

d.  HI GH- EXPANSI ON FOAM -  Used on Hi - Ex f oam/ wat er  pi pi ng.

3. 21   FI RE PROTECTI ON SPECI ALI ST

The Fi r e Pr ot ect i on Speci al i s t  shal l  i nspect  t he syst em per i odi cal l y  dur i ng 
t he i nst al l at i on t o assur e t he syst em i s bei ng pr ovi ded and i nst al l ed i n 
accor dance wi t h t he cont r act  r equi r ement s.   The Fi r e Pr ot ect i on Speci al i s t  
shal l  wi t ness al l  t he pr el i mi nar y and f i nal  accept ance t est s,  and shal l  
r evi ew and si gn t he t est  r epor t s.   Af t er  t he pr el i mi nar y accept ance t est i ng 
has been compl et ed,  t he Fi r e Pr ot ect i on Speci al i s t  shal l  cer t i f y  i n wr i t i ng 
t hat  t he syst em i s r eady f or  t he f i nal  accept ance i nspect i ons and t est s.   
Thi s r epor t  shal l  document  any di scr epanci es f ound and what  act i ons wi l l  be 
t aken t o cor r ect .   Any di scr epancy not ed dur i ng t he per i odi c s i t e v i s i t s or  
t he pr el i mi nar y t est i ng shal l  be br ought  t o t he at t ent i on of  t he 
Cont r act i ng Of f i cer  i n wr i t i ng,  no l at er  t han t hr ee wor ki ng days af t er  t he 
di scr epancy i s di scover ed.

3. 22   FACTORY AUTHORI ZED PERSONNEL

Pr ovi de a f act or y aut hor i zed r epr esent at i ve f or  t he st ar t up and/ or  t est i ng 
of  t he f ol l owi ng syst ems as out l i ned bel ow:

a.  Fi r e Pump Syst em,  as appl i cabl e ( St ar t  Up)
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b.  Fi r e Al ar m and Mass Not i f i cat i on Syst em ( FACU/ ACU)  ( Pr el i mi nar y and 
Fi nal  Accept ance Test i ng)

c.  Foam Pr opor t i oni ng,  Foam Suppr essi on,  and Foam/ Wat er  Rel easi ng Syst em 
( FSCP)  ( Pr el i mi nar y and Fi nal  Accept ance Test i ng) .   Pr ovi de t he ser vi ces of  
r epr esent at i ves or  t echni c i ans f r om t he manuf act ur er s of  t he l ow- l evel  
hi gh- expansi on f oam syst em and f oam syst em cont r ol  panel  exper i enced i n t he 
i nst al l at i on and oper at i on of  t he t ype of  syst em bei ng pr ovi ded,  t o 
super vi se i nst al l at i on,  adj ust ment ,  pr el i mi nar y t est i ng,  and f i nal  t est i ng 
of  t he syst em and t o pr ovi de i nst r uct i on t o Gover nment  per sonnel .   The f oam 
syst em cont r ol  panel  manuf act ur er  shal l  pr ovi de a mi ni mum of  4- days st ar t up 
assistance.

d.  Opt i cal  Fl ame Det ect i on Syst em ( Pr el i mi nar y and Fi nal  Accept ance 
Test i ng) .  The r epr esent at i ve f r om t he manuf act ur er  of  t he opt i cal  f l ame 
det ect i on syst em shal l  per f or m al l  pr ogr ammi ng on,  and wi t ness and cer t i f y  
accept ance t est i ng ( i ncl udi ng wi t nessi ng pan f i r e t est s on s i t e) ,  on t he 
t r i pl e I R det ect i on syst em.   The manuf act ur er ' s r epr esent at i ve,  who 
pr ogr ams,  and cer t i f i es and wi t ness t he accept ance t est s,  shal l  submi t  
qual i f i cat i ons t o t he gover nment  f or  appr oval .

3. 23   OPTI CAL FLAME DETECTOR AND FOAM/ WATER DI SCHARGE TESTI NG,  SAFETY,  AND 
ENVI RONMENTAL PLAN

**************************************************************************
NOTE:   Consi der  t he l ocal  envi r onment al  r egul at i ons 
t o det er mi ne t he cont r ol ,  t r eat ment  and/ or  
r emedi at i on measur es f or  t he di schar ge of  f i r e 
suppr essi on ef f l uent  f r om t he hangar  bay.  Base t he 
condi t i ons f or  di sposal  upon t he capabi l i t y  and 
l ocat i on of  t he f aci l i t y  t hat  woul d t r eat  t he 
ef f l uent  f r om t he cont ai nment  syst em.  Ver i f y f i r e 
suppr essi on ef f l uent  cont ai nment  di schar ge 
r equi r ement s wi t h t he appr opr i at e i nst al l at i on 
envi r onment al  engi neer ,  i ncl udi ng l ocal  and st at e 
envi r onment al  r equi r ement s

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

The cont r act or  shal l  pr epar e a pl an f or  conduct i ng t he t est ,  t o i nc l ude t he 
dut i es of  t he t est  t eam member s,  as f ol l ows:   

a.  Who wi l l  per f or m t he t est i ng and who wi l l  be t he onsi t e f act or y 
aut hor i zed r epr esent at i ves.

b.  What  ar e t he saf et y pr ecaut i ons t aken dur i ng t est i ng.   Pr ovi de a saf et y 
pl an f or  conduct i ng t he t est  of  t he Hi gh- Expansi on Foam syst em.   The 
cont r act or  shal l  r emove any mobi l e /  por t abl e equi pment  f r om t he hangar  
ser vi c i ng ar ea t hat  i s  not  needed f or  t he t est .   Pr ovi de a sket ch of  saf e 
egr ess pat h f or  per sons conduct i ng and wi t nessi ng t he t est  t o exi t  t he 
bui l di ng wi t hout  ent er i ng t he f oam bl anket .  Obt ai n appr oval  f r om t he 
i nst al l at i on Saf et y Manager .

c.  Descr i be how t he f oam/ wat er  syst em wi l l  be t est ed t o demonst r at e t hat  
t he per f or mance cr i t er i a i s  been met .

d.  How wi l l  t he event  be r ecor ded f or  f ut ur e r evi ew.

e.  What  ar e t he t est i ng pr ocedur es t o demonst r at e t he coor di nat i on and 
communi cat i on of  t he f i r e pr ot ect i on syst ems associ at ed wi t h t he f oam/ wat er  
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discharge.

f .  Pr ovi de pr ot ect i on f or  t he f aci l i t y ,  i ncl udi ng el ect r i cal  and mechani cal  
equi pment  exposed t o possi bl e damage dur i ng f oam di schar ge t est s.   Thi s 
shal l  i ncl ude pr ovi s i on of  sandbags or  s i mi l ar  means f or  pr event i ng 
mi gr at i on of  f oam sol ut i on i nt o adj acent  ar eas.    The cont r act or  shal l  
cover  t he hangar  wal l s and sur f ace mount ed equi pment  wi t h pl ast i c sheet i ng 
f r om t he f i ni shed f l oor  t o 20 f eet  above t he f i ni shed f l oor .   Door s i nt o 
adj acent  ar eas shal l  be pr ot ect ed t o pr event  f oam- wat er  sol ut i on l eaki ng 
i nt o t he adj acent  ar eas dur i ng t he t est  and subsequent  c l ean- up.  The t est  
and any r e- t est  wi l l  begi n wi t h t he syst em i n nor mal  conf i gur at i on;  no 
r echar gi ng of  t he syst em pi pi ng i s al l owed.  Hangar  door s wi l l  be c l osed and 
wi l l  r emai n c l osed unt i l  t he hangar  i s r el eased t o t he cont r act or ' s  
c l ean- up t eam.  

g.  How wi l l  t he f oam be capt ur ed dur i ng t he di schar ge and di sposed.   
Pr ovi de t empor ar y measur es t o pr event  hi gh- expansi on f oam sol ut i on or  
hi gh- expansi on f oam concent r at e f r om ent er i ng st or m dr ai ns,  sani t ar y 
sewer s,  dr ai nage di t ches,  st r eams and wat er  cour ses.   Do not  al l ow 
hi gh- expansi on f oam concent r at e or  sol ut i on t o come i n cont act  wi t h ear t h.   
Cont ai n al l  di schar ged HI GH- EXPANSI ON FOAM on paved sur f aces.   Col l ect  al l  
di schar ged hi gh- expansi on f oam sol ut i on;  al l  r i nse and f l ushi ng wat er  and 
di spose of  i t  i n an [ St at e/ EPA -  appr oved sani t ar y wast e- wat er ] ,  [ St at e/ EPA 
-  appr oved i ndust r i al  wast e- wat er ] ,  [ i nst al l at i on sani t ar y wast e wat er ] ;  
[ i nst al l at i on i ndust r i al  wast e- wat er ]  t r eat ment  f aci l i t y  whi ch pr ovi des 
secondar y ( bi ol ogi cal )  t r eat ment .   Pr i or  t o t he st ar t  of  const r uct i on,  
submi t  wr i t t en pl an f or  hi gh- expansi on f oam cont ai nment  and di sposal  
met hods( s)  t o t he Cont r act i ng Of f i cer  f or  appr oval

Tempor ar y measur es shal l  be pr ovi ded t o pr event  f oam sol ut i on f r om ent er i ng 
st or m dr ai ns,  sani t ar y sewer s,  dr ai nage di t ches,  s t r eams and ot her  wat er  
sour ces.   Di schar ged f oam shal l  be cont ai ned on paved sur f aces and shal l  
not  be al l owed t o come i n cont act  wi t h t he ear t h.

h.  The t est ,  saf et y,  and envi r onment al  pl an shal l  be submi t t ed and appr oved 
by t he Cont r act or  Of f i cer .

i .  The t est  pl an shal l  be submi t t ed and appr oved by t he Fi r e Pr ot ect i on 
Specialist.

j .  Obt ai n l ocal ,  st at e or  f eder al  envi r onment al  per mi t s as appl i cabl e.  
 
k.  Obt ai n appr oval  f r om Base Envi r onment al  Engi neer  or  Base Ci v i l  
Engi neer .   

l .  Obt ai n appr oval  f r om t he f i r e depar t ment .

m.  Pr ovi de Hi - Ex Foam Di sposal  Pl an and Pr ocedur es.   

3. 24   PRELI MI NARY TESTI NG

Pr ovi de t he f ol l owi ng pr el i mi nar y t est i ng r epor t s bef or e per f or mi ng 
accept ance t est i ng f or  t he f oam f i r e suppr essi on,  f oam r el easi ng syst em,  
opt i cal  f l ame det ect i on syst em,  and f i r e al ar m and mass not i f i cat i on 
systems. 

Test i ng r epor t s must  have been r evi ewed and appr oved by t he Cont r act i ng 
Of f i cer  and Fi r e Pr ot ect i on Speci al i s t .
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a.  Cont r act or ' s Mat er i al  and Test i ng Cer t i f i cat e f or  Under gr ound Pi pi ng per  
NFPA 13 and 24.  Pr ovi de phot os of  i nst al l at i on pr i or  t o bur i al .  

b.  Cont r act or ' s Mat er i al  and Test  Cer t i f i cat e f or  Abovegr ound Pi pi ng per  
NFPA 13 f or  each r i ser ,  mani f ol d,  and f i r e depar t ment  connect i on.  

c.  Fi r e pump t est  r epor t  demonst r at i ng compl i ance wi t h NFPA 20 accept ance 
t est i ng cr i t er i a.  Wher e a concent r at e pumpi ng syst em i s al so pr ovi ded,  
demonst r at e compl i ance wi t h NFPA 11 and 20 accept ance t est i ng cr i t er i a.

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng par agr aph i s f or  Ar my.

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

d.  Resi dual  pr essur e t est  r epor t  f or  t he most  r emot e gener at or  wi t h t he 
s i mul t aneous oper at i on of  t he f oam/ wat er  syst em,  over head hangar  bay 
spr i nkl er  syst em si mul at i on,  and ext er i or  hose demand ( when appl i cabl e) .   A 
wat er  onl y t est  i s  accept abl e.   

**************************************************************************
NOTE:   Ai r  For ce:  The f ol l owi ng par agr aph i s f or  Ai r  
Force.

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

d.  Resi dual  pr essur e t est  r epor t  f or  t he most  r emot e gener at or  wi t h onl y 
t he f oam/ wat er  syst em oper at i ng.   I ncl ude t he i nl et  and out l et  pr essur es of  
t he f l ow cont r ol  val ve and i nduct or .  A wat er  onl y t est  i s  accept abl e.  
I ncl ude ver i f i cat i on of  t he hydr aul i c per f or mance of  t he syst em.  

e.  Pr ovi de a pr opor t i oni ng syst em t est  r epor t  demonst r at i ng compl i ance i n 
accor dance wi t h NFPA 11.  

f .  Syst em r ecor d of  I nspect i on and Test i ng,  Not i f i cat i on appl i ance 
suppl ement ar y Recor d of  I nspect i on and Test i ng,  I ni t i at i ng Devi ce 
Suppl ement ar y Recor d of  I nspect i on and Test i ng,  I nt er f ace Component  
Suppl ement ar y Recor d of  I nspect i on and Test i ng,  and Mass Not i f i cat i on Syst em 
Suppl ement ar y Recor d of  I nspect i on and Test i ng per  NFPA 72 f or  t he FACU and 
FSCP. 

3. 25   FLUSHING

Under gr ound wat er  mai ns shal l  be f l ushed i n accor dance wi t h NFPA 13 and 
NFPA 24.   Thi s i ncl udes t he r equi r ement  t o f l ush t he l ead- i n connect i on t o 
t he f i r e pr ot ect i on syst em at  a f l ow r at e not  l ess t han t he maxi mum wat er  
demand r at e of  t he syst em.

3. 26   HYDROSTATI C TESTS

The abovegr ound pi pi ng syst ems,  i ncl udi ng f oam concent r at e,  shal l  be 
hydr ost at i cal l y  t est ed i n accor dance wi t h NFPA 13 at  not  l ess t han 1379 kPa
200 psi ,  or  50 psi  i n excess of  maxi mum syst em oper at i ng pr essur e,  
whi chever  i s  gr eat er ,  f or  2 hour s.   Ther e shal l  be no v i s i bl e l eakage f r om 
t he pi pi ng when t he syst em i s subj ect ed t o t he hydr ost at i c t est .

3. 27   TEST TRENCH DRAI NAGE SYSTEM DI VERTER VALVE TO UNDERGROUND CONTAI NMENT 
TANK

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng par agr aph i s f or  Ar my .
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**************************************************************************

Test  and ver i f y oper at i on of  t r ench dr ai nage syst em di ver t er  val ve t o 
under gr ound cont ai nment  t ank.

3. 28   FOAM CONCENTRATE SYSTEM

The cont r act or  shal l  pr ovi de hi gh- expansi on f oam concent r at e f or  al l  
t est i ng ( i ni t i al  and accept ance)  and any r equi r ed r et est i ng.   Concent r at e 
t anks shal l  be f ul l  ( not  l ess t han t hat  shown i n t he cont r act ,  or  not  l ess 
t han t he mi ni mum quant i t y i nt ended t o pr ovi de t he 15 mi nut e oper at i ng t i me,  
whi chever  i s  gr eat er )  f or  al l  t est s.   Foam concent r at e r emoved f r om t he 
t ank f or  r epai r s or  adj ust ment s shal l  not  be r eused unl ess t he concent r at e 
manuf act ur er  cer t i f i es t he r emoved concent r at e i s of  t he same qual i t y  as 
or i gi nal  new concent r at e.   Fol l owi ng appr oval  of  al l  t est i ng by t he 
Cont r act i ng Of f i cer  and compl et i on of  al l  " punch l i s t  i t ems"  t he cont r act or  
shal l  r epl eni sh t he concent r at e st or age t ank wi t h not  l ess t han t he mi ni mum 
desi gn quant i t y shown on t he cont r act ,  or  at  l east  enough t o pr ovi de 15 
mi nut es of  oper at i ng t i me,  whi chever  i s  gr eat er .

Test s shal l  be conduct ed under  t he super vi s i on of  a t echni cal  
r epr esent at i ve empl oyed  by t he f oam concent r at e manuf act ur er .   The 
compl et e f oam concent r at e syst em shal l  be adj ust ed and t est ed t o assur e 
pr oper  oper at i on.   Test  r esul t s,  i ncl udi ng al l  pr essur e set t i ngs and 
r eadi ngs,  shal l  be r ecor ded on an appr opr i at e t est  f or m si gned and dat ed by 
manuf act ur er ' s r epr esent at i ve cer t i f y i ng t hat  t he syst em i s i n compl i ance 
wi t h cont r act  r equi r ement s and t he manuf act ur er ' s r ecommended pr act i ces.    
Test i ng shal l  i ncl ude,  but  not  be l i mi t ed t o,  t he f ol l owi ng:

a.   Fi l l i ng t he f oam concent r at e t ank.

b.   Adj ust ment  of  pr opor t i oner s.

c.   Col l ect i on of  f oam sampl es and t est i ng wi t h a conduct i v i t y met er  
t o ver i f y pr opor t i oni ng accur acy.

d.   Ot her  oper at i onal  checks r ecommended by t he Hi - Ex pr opor t i oner  
manufacturer.

e.   Readi ngs of  hi gh- expansi on f oam i n t anks bef or e and af t er  t est i ng 
shal l  be t aken,  al ong wi t h t est  t i me,  t o det er mi ne adequacy of  
t ank f or  15 mi nut e suppl y.

3. 28. 1   I LBP Pr opor t i oni ng Syst em Test s

**************************************************************************
NOTE:   Ar my:  Thi s par agr aph i s f or  Ar my.

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

The i n- l i ne bal anced pr essur e pr opor t i oni ng syst em ( I LBP)  shal l  be f l ow 
t est ed t o det er mi ne t hat  pr opor t i oni ng accur acy i s  wi t hi n speci f i ed 
l i mi t s.   The I LBP pr opor t i oner  shal l  be t est ed at  t he desi gn f l ow r at e wi t h 
t he over head spr i nkl er  f l ow bei ng s i mul at ed usi ng t he t est  header .   Foam 
sampl es f r om I LBP shal l  be accompl i shed i n accor dance wi t h NFPA 11 and t he 
appr oved t est  pl an.   Foam sol ut i on concent r at i ons shal l  be det er mi ned usi ng 
a r ef r act omet er  or  conduct i v i t y measur ement s and t he met hods out l i ned i n 
NFPA 11.   
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3. 28. 2   I nduct or  Test s

**************************************************************************
NOTE:   Ai r  For ce:  Thi s par agr aph i s f or  Ai r  For ce .

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

The i nduct or  shal l  be f l ow t est ed t o det er mi ne t hat  pr opor t i oni ng accur acy 
i s wi t hi n speci f i ed l i mi t s.   The i nduct or   shal l  be t est ed at  t he desi gn 
f l ow r at e wi t h t he over head spr i nkl er  f l ow bei ng s i mul at ed usi ng t he t est  
header .   Foam sampl es f r om i nduct or  shal l  be accompl i shed i n accor dance 
with NFPA 11 and t he appr oved t est  pl an.   Foam sol ut i on concent r at i ons 
shal l  be det er mi ned usi ng a r ef r act omet er  or  conduct i v i t y measur ement s and 
t he met hods out l i ned i n NFPA 11.   

3. 29   BREAK- I N PERI OD FOR FACU AND FSCP

Pr ovi de a br eak- i n per i od of  at  l east  14 consecut i ve days af t er  t he FACU 
and FSCP have been enabl ed,  pr i or  t o any f or mal  t est i ng.   Pr ovi de a wr i t t en 
r equest  f or  a f i nal  t est  f r om t he Fi r e Pr ot ect i on Speci al i s t ,  af t er  
pr el i mi nar y t est i ng i s compl et e,  adj ust ment s have been made t o t he syst em,  
and t he syst em i s r eady f or  ser vi ce.

3. 30   FI RE ALARM,  MASS NOTI FI CATI ON AND FOAM RELEASI NG SYSTEM PRELI MI NARY 
ACCEPTANCE TESTI NG ( PAT)  AND FI NAL ACCEPTANCE TESTI NG ( FAT)

**************************************************************************
NOTE:   Per f or m t he t est i ng bel ow on t he f i r e al ar m 
and mass not i f i cat i on syst em at  t he same t i me as 
t est i ng of  t he f oam r el easi ng syst em.   Coor di nat e 
wi t h t he speci f i cat i on sect i on on f i r e al ar m and 
mass not i f i cat i on syst ems.

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

Ever y f eat ur e and f unct i on of  t he FACU and FSCP,  i ncl udi ng i ni t i at i ng,  
al ar m,  and act uat i on syst ems shal l  be oper at ed.  

The cont r act or  and f oam syst em manuf act ur er ' s r epr esent at i ves shal l  conduct  
t hese t est  under  t he di r ect i on of  [ USACE] [ NAVFAC]  and t he f i r e depar t ment .   
The PAT and FAT shal l  be wi t nessed by t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve,  t he f i r e depar t ment ,  [ USACE] [ NAVFAC] ,  and t he f i r e 
pr ot ect i on speci al i s t .   Addi t i onal l y,  af t er  successf ul  PAT,  t he AHJ (USACE 
FPE) ( AFCEC FPE) ,  Fi r e Pr ot ect i on Speci al i s t ,  and f i r e pr ot ect i on desi gner  
of  r ecor d,  shal l  wi t ness and appr ove t he FAT.

At  a mi ni mum,  oper at i on and super vi s i on of  t he f ol l owi ng f unct i ons and 
devi ces shal l  be demonst r at ed:

a.    Al l  oper at i onal  and super vi sor y f unct i ons of  t he cont r ol  and 
annunci at or  panel s.

b.    Each f oam syst em manual  f oam r el easi ng st at i on and manual  st op 
st at i ons and associ at ed c i r cui t ( s)  wi t hout  f oam di schar ge.   For  t hi s t est ,  
t he act uat i ng sol enoi d shal l  be r emoved f r om t he f oam syst em cont r ol  val ve,  
and a bol t  pl aced i n i t  t o i ndi cat e when i t  r ecei ves power .

c.    Al l  opt i cal  f l ame det ect or s and associ at ed c i r cui t s.    

d.    Each gener al  al ar m i ni t i at i ng devi ce ( manual  pul l  s t at i ons,  f l ow 
swi t ches,  pr essur e swi t ches,  and associ at ed c i r cui t ( s) .
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e.    Each super v i sor y i ni t i at i ng devi ce or  f unct i on ( val ve t amper  swi t ch,  
t ank l evel  super vi sor y panel s,  f i r e pump cont r ol l er s,  et c)  and associ at ed 
circuit(s).

f .    Al l  al ar ms and associ at ed c i r cui t s.

g.    Al l  act uat or  c i r cui t s and syst em cont r ol  val ve( s)  ( wi t hout  f oam 
discharge).

h.    Act i vat i on of  t he bui l di ng f i r e evacuat i on al ar m syst em.

i .    Act i vat i on of  t he i nst al l at i on f i r e al ar m r epor t i ng syst em ( r ecei pt  of  
f i r e al ar m,  t r oubl e,  super vi sor y s i gnal s at  r ecei v i ng st at i on) .

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng par agr aph i s f or  Ar my .

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

j .    Aut omat i c and manual  oper at i on of  t he HI GH- EXPANSI ON FOAM cont ai nment  
syst em di ver t er  val ve.  Not  Used.

k.    Al l  of  t he above t est s shal l  t hen be r epeat ed wi t h t he syst em on 
bat t er y power  onl y.

l .    Annunci at or  l amp and not i f i cat i on appl i ance.   Thi s shal l  i ncl ude 
bel l s,  hor ns,  el ect r oni c s i gnal i ng,  and si mi l ar  devi ces.

m.    Test  of  each f unct i on of  t he cont r ol  panel .

n.    Test  of  each ci r cui t  i n bot h t r oubl e and nor mal  modes.

**************************************************************************
NOTE:   Coor di nat e t he bat t er y t est s bel ow wi t h t he 
speci f i cat i on sect i on on f i r e al ar m and mass 
not i f i cat i on and adj ust  accor di ngl y.

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

o.    Test s of  t he bat t er y char ger  and bat t er i es.   For  t hi s t est ,  t he 
bat t er i es shal l  oper at e t he f i r e al ar m,  mass not i f i cat i on,  and f oam 
r el easi ng syst em,  f or  72 hour s under  super vi sor y condi t i ons.   Af t er  48 
hour s i n st andby,  t he shal l  oper at e t he sol enoi d at  f ul l  cur r ent  dr aw f or  
15 mi nut es.   The act uat i ng sol enoi d shal l  be r emoved f r om t he f oam syst em 
cont r ol  val ve,  and a bol t  pl aced i n i t  t o i ndi cat e when i t  r ecei ves power .   
Coor di nat e t hi s t est i ng wi t h Sect i on 28 31 76 I NTERI OR FI RE ALARM AND MASS 
NOTI FI CATI ON SYSTEM.  

p.   Openi ng t he c i r cui t  at  each al ar m i ni t i at i ng devi ce and not i f i cat i on 
appl i ance t o t est  t he wi r i ng super vi sor y f eat ur e.

q.   Vi sual  i nspect i on of  wi r i ng connect i ons.

r .   Gr ound f aul t  t est i ng.

s.   Shor t  c i r cui t  f aul t  t est i ng.

t .   Demonst r at e t he f unct i onal i t y  of  t he f i r e al ar m syst em i s i n compl i ance 
wi t h t he FACU and FSCP f unct i onal  mat r i xes.    
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u.   Ver i f y t he pr oper  oper at i on of  t he Low Level  Aut o Di sabl e Swi t ch i n t he 
FSCP,  i f  pr ovi ded.   

v.    Ver i f y whet her  t he f oam st ar t  and st op st at i ons,  associ at ed condui t  
and back boxes,  meet  wat er t i ght  and NEMA 4 r equi r ement s t o pr event  moi st ur e 
ent r y.     

w.    Ver i f y whet her  power  suppl i es t o FSCP panel s ar e pr ovi ded and 
i dent i f i ed i n accor dance wi t h NFPA 72.  

x.    Ver i f y t hat  wi r e- nut s ar e not  used i n t he f i r e al ar m,  mass 
not i f i cat i on,  and r el easi ng syst ems.   Per f or m r andom checks by openi ng 
j unct i on boxes t o ver i f y t hat  scr ew t ype t er mi nal  bl ocks have been used 
t hr oughout .   

y.    Ver i f y t hat  condui t  r out i ng f or  al ar m syst ems ar e I AW NFPA 72 f or  
condui t  separ at i on di st ances f or  hor i zont al  and ver t i cal  r uns.

z.    Ver i f y t hat  i f  a val ve i s i nst al l ed i n t he connect i on bet ween an al ar m 
i ni t i at i ng devi ce i nt ended t o s i gnal  act i vat i on of  a f i r e suppr essi on 
syst em,  t he val ve i s super vi sed per  NFPA 72.   Pr esence of  TS shoul d be 
not ed on Tamper  Swi t ch mat r i x.   

aa.   100% Ci r cui t  I nt egr i t y Test i ng of  devi ces ( open,  shor t ,  gr ound on 100% 
of  devi ces)  wi l l  be compl et ed at  t he PAT ( not  necessar y t o r epeat  at  FAT) .

3. 31   FOAM/ WATER FLOW CONTROL VALVE ( FCV)  FUNCTI ONAL TESTI NG

Foam/ Wat er  Fl ow Cont r ol  Val ve ( FCV)  f unct i onal  t est i ng.    Oper at e f l ow 
cont r ol  val ves and adj ust  val ve open/ cl osur e speed and di schar ge pr essur e 
set t i ngs as speci f i ed.    Demonst r at e pr oper  pr essur e set t i ngs and val ve 
oper at i on speed by ut i l i z i ng t he nozzl e t est / dr ai n assembl y at  t he most  
r emot e nozzl e t o r ecor d syst em pr essur e and by usi ng t he syst em abor t  
st at i on t o st op and r est ar t  f l ow.   Seal  t he pr essur e r egul at or ,  openi ng 
speed,  and cl osur e speed val ves i n t hei r  f i nal  " set "  posi t i on wi t h saf et y 
wi r e i n t he same manner  as avi at i on mechani cs seal  cr i t i cal  f ast ener s on 
power pl ant s.    Wi r e seal s shal l  pr ohi bi t  casual  movement  of  val ves.    
Per manent l y r ecor d t he f i nal  FCV di schar ge pr essur e set t i ng on each val ve.

3. 32   FI NAL ACCEPTANCE TESTI NG WI TNESS AND APPROVAL

**************************************************************************
NOTE:   Ai r  For ce:  Ai r  For ce r equi r es f i nal  
accept ance t est i ng t o be wi t nesses and appr oved by a 
del egat ed r epr esent at i ve of  t he Ai r  For ce Ci v i l  
Engi neer  Cent er ,  Oper at i ons Di r ect or  ( AFCEC/ CO

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

**************************************************************************
NOTE:   Ar my:  Ar my r equi r es a Fi r e Pr ot ect i on 
Engi neer  f r om t he Cor ps of  Engi neer s who i s a 
r egi st er ed pr of essi onal  engi neer  who has passed t he 
NCEES t est  i n FPE wi t h r el evant  exper i ence.

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

The Fi nal  Accept ance Test  ( FAT)  shal l  be a r epeat  of  Pr el i mi nar y Accept ance 
Test s ( FAT)
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The Cont r act or  shal l  pr ovi de wr i t t en not i f i cat i on f r om t he Fi r e Pr ot ect i on 
Speci al i s t  r equest i ng t he Fi nal  Accept ance Test ,  at  l east  14 days pr i or  t o 
dat e of  Fi nal  Test ,  t hat  pr el i mi nar y t est s have been successf ul l y  
compl et ed.   The Cont r act i ng Of f i cer  shal l  not i f y  i mmedi at el y t he [ USACE 
di st r i c t  f i r e pr ot ect i on engi neer ] [ NAVFAC]  and AHJ ( USACE FPEAFCEC FPE )and 
Fi r e Pr ot ect i on Speci al i s t .

Fi nal  t est i ng of  t he hi gh expansi on f oam syst em,  opt i cal  f l ame det ect i on 
syst em,  and f i r e al ar m & mass not i f i cat i on syst em shal l  be wi t nessed and 
appr oved i n wr i t i ng by a del egat ed r epr esent at i ve of  t he Ai r  For ce Ci v i l  
Engi neer  Cent er ,  Oper at i ons Di r ect or  ( AFCEC/ CO) .    t he Ar my Cor ps of  
Engi neer s Fi r e Pr ot ect i on Engi neer  who i s a r egi st er ed pr of essi onal  
engi neer  ( P. E. )  who has passed t he f i r e pr ot ect i on engi neer i ng wr i t t en 
exami nat i on admi ni st er ed by t he Nat i onal  Counci l  of  Exami ner s f or  
Engi neer i ng and Sur veyi ng ( NCEES)  and has r el evant  f i r e pr ot ect i on 
engi neer i ng exper i ence.

Addi t i onal l y,  t he manuf act ur er ' s r epr esent at i ve ( i ncl udi ng t he 
r epr esent at i ves f or  f i r e al ar m,  r el easi ng,  opt i cal  f l ame det ect i on,  and 
f oam syst ems) ,  Fi r e Pr ot ect i on Speci al i s t ,  and f i r e pr ot ect i on desi gner  of  
r ecor d,  shal l  wi t ness and appr ove t he FAT.   

3. 33      PRELI MI NARY ACCEPTANCE TESTI NG ( PAT)  AND FI NAL ACCEPTANCE TESTI NG 
( PAT)  OF THE OPTI CAL FLAME DETECTI ON SYSTEM

The cont r act or  and opt i cal  f l ame det ect or  manuf act ur er ' s r epr esent at i ve 
shal l  conduct  pan f i r e t est i ng under  t he di r ect i on of  t he f i r e pr ot ect i on 
speci al i s t ,  [ USACE] [ NAVFAC]  and t he f i r e depar t ment .

Post  sui t abl e s i gns t he day pr i or  t o and dur i ng t est i ng i ndi cat i ng t he dat e 
and t i me f i r e det ect i on t est i ng i s t o occur .  
    
Dur i ng t est i ng,  al l  suppr essi on syst ems shal l  be di sconnect ed.   The f oam 
syst em shal l  be deact i vat ed pr i or  t o begi nni ng t est i ng,  t o pr event  
acci dent al  di schar ge.  Remove sol enoi d f r om t he f oam/ wat er  cont r ol  val ve.

Cor r ect i ons shal l  be made t o t r i pl e I R det ect or s or  cont r ol s not  r espondi ng 
and t est s r epeat ed as necessar y.  [ I f  t he sensi t i v i t y of  a det ect or ( s)  needs 
t o be changed t o pass a t est ,  al l  ot her  t est s,  and 
cer t i f i cat i ons/ qual i f i cat i ons f or  i mmuni t y agai nst  f al se al ar ms,  per f or med 
up t o t hat  t i me need t o be r epeat ed. ]   The Cont r act or  shal l  pr ot ect  t he 
bui l di ng and i nst al l ed equi pment  f r om possi bl e smoke and/ or  f i r e damage.

Demonst r at e t he per f or mance r equi r ement s of  t he opt i cal  f l ame det ect or  
cover age has been met  t hr ough pan f i r e accept ance t est i ng.

**************************************************************************
NOTE:   Ai r  For ce:  The f ol l owi ng par agr aph i s f or  Ai r  
For ce.  The Ai r  For ce r equi r es t he c l eaner  bur ni ng 
f uel ,  and t est  pan,  desi gned by t he opt i cal  f l ame 
det ect or  manuf act ur er  ( Det - t r oni cs)  t o s i mul at e t he 
expect ed avi at i on f uel .

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

 Use a c l ean bur ni ng f uel  i n a 2 f oot  x 2 f oot  t est  pan,  al l  of  whi ch i s 
appr oved and pr ovi ded by t he opt i cal  f l ame det ect or  manuf act ur er  t o 
s i mul at e t he expect ed f uel .  
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**************************************************************************
NOTE:   Ar my:  The f ol l owi ng par agr aph i s f or  Ar my .   
Choose whet her  t o r equi r e a c l eaner  bur ni ng f uel  
such as pr opane,  wi t h t he t est  appar at us and f uel  
appr oved by t he opt i cal  f l ame det ect or  manuf act ur er  
as equi val ent  t o t he expect ed avi at i on f uel ,  or  
whet her  t o use t he expect ed avi at i on f uel .   The 
cl eaner  bur ni ng f uel  wi l l  l i mi t  smoke and soot ,  and 
wi l l  al l ow f or  easi er  t est i ng.   However ,  r equi r i ng 
t he c l eaner  bur ni ng f uel  may i ncr ease cost  and l i mi t  
t he manuf act ur er s.

**************************************************************************
[ Use a c l ean bur ni ng f uel  i n a 2 f oot  x 2 f oot  t est  pan,  al l  of  whi ch i s 
appr oved and pr ovi ded by t he opt i cal  f l ame det ect or  manuf act ur er  t o 
s i mul at e t he expect ed f uel . ]   [ Use t he expect ed f uel  i n a 2 f oot  by 2 f oot  
t est  pan.   Obt ai n f uel  f r om t he Gover nment .   Pr ovi de a l i qui d t i ght  wel ded 
st eel  f i r e pan,  wi t h c l osabl e l i d,  and st eel  sub- f r ame wi t h r ol l er s/ cast er s 
t o al l ow f or  conveni ent  r el ocat i on,  or  equi val ent .   The f uel  oi l  i n t he 
f i r e pan shal l  be pr e- heat ed t o i t s  f l ash poi nt  t emper at ur e pr i or  t o each 
t est ,  f or  a r api d f ul l  f i r e devel opment  i n t he pan. ]

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my .

**************************************************************************
At  a mi ni mum,  pl ace t he t est  f i r e i n each desi gnat ed ai r cr af t  par ki ng 
posi t i on ( mi ni mum of  t hr ee) .

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

NOTE:   Ai r  For ce:  The f ol l owi ng r equi r ement  i s  f or  
Ai r  For ce.

**************************************************************************
Pl ace t he t est  f i r es at  l ocat i ons pr ovi ded by AFCEC.

To pass,  al l  det ect or s wi t hi n t he cone- of - v i s i on of  t hi s t est  f i r e shal l  
act i vat e wi t hi n 30 seconds of  f uel  i gni t i on.   

Cent er  t he t est  f i r e 10 f t .  ( 3. 0 m)  out s i de t he hangar  bay openi ng.  To 
pass,  no det ect or s shoul d act i ve af t er  30 seconds of  f ul l  f i r e devel opment .

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

NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my .
**************************************************************************
Di sconnect  t he s i gnal  t o t he f oam concent r at e pump and f oam j ockey pumps.

I n addi t i on t o t he pan f i r e t est ,  t he f ol l owi ng t est s shal l  be per f or med i n 
t he hangar  bay:

a.    Act i vat e each opt i cal  f l ame det ect or  manual l y  ( e. g.  usi ng a magnet ,  
et c.  per  manuf act ur er ' s r ecommendat i on)  and i ndi v i dual l y,  and conf i r m t hat  
bl ue beacons ar e act i vat ed,  and conf i r m t hat  a s i ngl e opt i cal  det ect or  does 
not  act i vat e t he f oam syst em.  

b.    Si mul t aneousl y manual l y act i vat e each opt i cal  f l ame det ect or  wi t h each 
of  t he ot her  opt i cal  f l ame det ect or s i ndi v i dual l y,  and conf i r m t hat  bl ue 
beacons ar e act i vat ed,  t hat  t he di sconnect ed f oam/ wat er  cont r ol  val ve 
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sol enoi d i s act i vat ed,  t hat  t he st ar t  s i gnal  i s  sent  t o t he f oam 
concent r at e pump and f i r e wat er  pump ( Ar my onl y) ,  and t hat  f i r e al ar m 
speaker s and st r obes ar e t ur ned on v i a t he f i r e al ar m mass not i f i cat i on 
cont r ol  panel .  

c.    Ensur e t hat  t he f ol l owi ng out put s f r om t he t r i pl e I R cont r ol l er  ar e 
r ecei ved by t he r el easi ng panel ,  f i r e al ar m cont r ol  panel ,  and f i r e 
r epor t i ng r ecei v i ng st at i on:  t r i pl e I R f i r st  al ar m,  t r i pl e I R second al ar m,  
and t r i pl e I R f aul t .   Conf i r m t hat  t he t r i pl e I R bypass swi t ch di sabl es t he 
t r i pl e I R syst em.  

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng r equi r ement s t o per f or m 
wel di ng act i v i t i es i s f or  Ar my.   I ncl ude as 
appropriate.

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

[ d.    At  each ai r cr af t  par ki ng l ocat i on,  and one addi t i onal  l ocat i on 
det er mi ned by t he COR,  per f or m ar c wel di ng of  pl at e st eel  i nsi de t he hangar  
bay,  at  125 amps f or  f i ve mi nut es,  and conf i r m t hat  t he det ect or s do not  
activate.

e.    Per f or m wel di ng act i v i t i es on t he f aci l i t y  f or  a maxi mum of  f i ve 
mi nut es,  at  one l ocat i on det er mi ned by t he COR,  and conf i r m t her e i s no 
f eedback t hr ough t he bui l di ng gr ound t o t he t r i pl e I R det ect i on syst em. ]  

  
The cont r act or  shal l  pr ovi de wr i t t en document at i on of  t est s and st at e t hat  
t he syst em i s f ul l y  f unct i onal  i n accor dance wi t h al l  cr i t er i a.

The cont r act or  shal l  pr oper l y di spose of  f i r e t est i ng mat er i al s.

3. 34   PRELI MI NARY ACCEPTANCE TEST ( PAT)  AND FI NAL ACCEPTANCE TEST ( FAT)  FOR 
THE HI GH- EXPANSI ON FOAM SYSTEM

Al l  hi gh- expansi on f oam concent r at e,  i nst r ument s,  and equi pment  f or  t est i ng 
shal l  be f ur ni shed by t he Cont r act or .   Cont r act or  shal l  pr ovi de 
concent r at e,  gauges,  sampl e col l ect i on appar at us,  i nst r ument s,  hose,  
per sonnel ,  el evat i ng pl at f or ms,  scaf f ol di ng,  l adder s,  appl i ances and any 
ot her  equi pment  necessar y t o f ul f i l l  t est i ng r equi r ement s speci f i ed.   Al l  
necessar y t est s encompassi ng al l  aspect s of  syst em oper at i on shal l  be made 
i ncl udi ng t he f ol l owi ng,  and any def i c i ency f ound shal l  be cor r ect ed and 
t he syst em r et est ed at  no cost  t o t he Gover nment .

The cont r act or  shal l  have pr ovi ded wr i t t en document at i on of  a successf ul  
PAT f or  t he opt i cal  f l ame det ect i on,  f i r e al ar m,  mass not i f i cat i on,  and 
f oam r el easi ng syst em PAT bef or e schedul i ng t he Hi gh- Expansi on Foam Syst em 
FAT and st at e t hat  t hese syst ems ar e f ul l y  f unct i onal  i n accor dance wi t h 
al l  cr i t er i a.  

Pr el i mi nar y Accept ance Test  r epor t s,  i ncl udi ng t he r equi r ed v i deo of  t he 
Pr el i mi nar y Accept ance Test s,  have been submi t t ed and appr oved by t he 
Cont r act i ng Of f i cer ,  [ USACE di st r i c t  f i r e pr ot ect i on engi neer ] [ NAVFAC]  and 
AHJ ( USACE FPEAFCEC FPE ) ,  Fi r e Pr ot ect i on Speci al i s t ,  and f i r e pr ot ect i on 
speci al i s t  bef or e schedul i ng t he Fi nal  Accept ance Test .  

When al l  of  t hese syst ems oper at e t o t he sat i sf act i on of  t he syst em 
manuf act ur er ' s t echni cal  r epr esent at i ve and t he [ NAVFAC]  [ USACE]  [ AFCEC]  
Fi r e Pr ot ect i on Engi neer ;  t he cont r act or  shal l  conduct  a f ul l  compl et e 
di schar ge t est  of  t he each syst em ser vi c i ng each separ at ed f i r e ar ea.  The 
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t est  shal l  be per f or med t o demonst r at e sat i sf act or y per f or mance,  pr oper  
hi gh expansi on f oam concent r at i on, oper at i on of  val ves,  r el ease devi ces,  
al ar ms,  and i nt er l ocks whi ch cont r ol  t he pr ot ect ed ar eas.   These t est s 
shal l  be conduct ed by exper i enced per sonnel  accor di ng t o t he equi pment  and 
hi gh expansi on f oam manuf act ur er s '  r ecommendat i ons.

1.    Devel op a check l i s t  pr i or  t o commenci ng pr el i mi nar y and f i nal  
accept ance t est s whi ch i ncl udes t he f ol l owi ng:     

2.    Conduct  a saf et y meet i ng( s)  wi t h at t endance r equi r ed f or  al l  wi t nesses 
( gover nment  and non- gover nment  per sonnel ) i mmedi at el y bef or e t he t est .   

3.    Pr ovi de a saf et y pl an as descr i bed i n t hi s speci f i cat i on i n t he 
appl i cabl e par agr aph f or  conduct i ng t est  of  Hi gh- Expansi on Foam Syst em 
( Hi - Ex) .  Pr ovi de a sket ch of  saf e egr ess pat h f or  per sons conduct i ng and 
wi t nessi ng t he t est  t o exi t  t he bui l di ng wi t hout  ent er i ng t he f oam bl anket .  
Dur i ng t he di schar ge t est ,  no one i s per mi t t ed on t he f l oor  of  ai r cr af t  
ser vi c i ng ar ea.   Per sons wi t nessi ng t he t est  wi l l  be r equi r ed t o v i ew f r om 
an el evat ed posi t i on ( or  equi val ent )  t hat  does not  r equi r e t hem t o exi t  t he 
bui l di ng t hr ough t he f oam.  Ensur e t hat  t her e i s adequat e egr ess of f  t he 
el evat ed posi t i on ( or  equi val ent )  whi ch compl i es wi t h t he Li f e Saf et y Code 
( NFPA 101) .   The f oam bl anket  wi l l  r each a l evel  above t he aver age per son' s 
hei ght  causi ng spat i al  and acoust i c di sor i ent at i on possi bl y r esul t i ng i n 
i nj ur y.   Pr ovi de pr ocedur es f or  t aki ng pr ot ect i ve measur es t o avoi d damage 
t o l i f e and pr oper t y dur i ng and af t er  t he t est ,  as descr i bed i n t he 
appl i cabl e par agr aph i n t hi s speci f i cat i on sect i on.   Obt ai n appr oval  f r om 
t he Base Saf et y Manager ,  Cont r act i ng Of f i cer ,  and t he f i r e depar t ment .

4.    Pr ovi de a s i gnup sheet  wi t h s i gnat ur e mandat or y f or  al l  wi t nesses.   No 
per son shal l  be per mi t t ed i n t he hangar  v i c i ni t y dur i ng t he t est  who has 
not  s i gned t he s i gnup sheet  and al so at t ended t he saf et y meet i ng.   

5.    The cont r act or  shal l  have a count down commenci ng an adequat e t i me 
pr i or  t o t he t est ,  t o al l ow al l  wi t nesses t o get  i nt o posi t i on.   Ti me 
poi nt s shal l  be announced f or  al l  wi t nesses i n t he hangar  v i c i ni t y.  

6.    Pr ovi de envi r onment al  per mi t s as descr i bed i n t hi s speci f i cat i on 
sect i on i n t he appl i cabl e par agr aph.   

7.    Pr ovi de a t est  pl an f or  each day of  t he t est  such as Day 1,  Day 2,  
et c.   

8.    One hundr ed per cent  t est i ng wi l l  be done dur i ng PAT and FAT.   
Si mul t aneousl y conduct i ng mor e t han one t est  i s  not  per mi t t ed.  The 
cont r act or  and f oam syst em manuf act ur er ' s r epr esent at i ves shal l  conduct  
t hese t est  under  t he di r ect i on of  [ USACE] [ NAVFAC]  and t he f i r e depar t ment .   
The PAT and FAT shal l  be wi t nessed by t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve,  t he f i r e depar t ment ,  [ USACE] [ NAVFAC] ,  and t he f i r e 
pr ot ect i on speci al i s t .   Addi t i onal l y,  af t er  successf ul  PAT,  t he FAT shal l  
be wi t nessed and appr oved by t he per sonnel  st at ed i n t he par agr aph above.  

9.    Pr ovi de a pr ocedur e f or  each t est .   

10.    Pr ovi de bl ank t est  dat a r ecor di ng f or m f or  each t est .  The 
at t endee- si gn- up sheet  shal l  be separ at e f r om t est  dat a r ecor di ng f or m.  Use 
NFPA f or ms when avai l abl e.   

11.     Pr ovi de cal i br at i on cer t i f i cat es f or  each i nst r ument  used f or  
t est i ng.  The t est i ng equi pment  shal l  be cal i br at ed wi t hi n pr evi ous 12 
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mont hs f r om t he dat e of  t est i ng.  The f l ow t est s ar e i nval i d wi t hout  
cal i br at i on cer t i f i cat es.   

12.    Obt ai n and pr ovi de t est  pr ocedur es ( f r om t he equi pment  manuf act ur er  
and NFPA)  f or  t he f ol l owi ng equi pment :   
a.    Foam Syst em.   
b.    Foam pr opor t i oner  t est .   
c .    Foam Syst em Cont r ol  Panel  ( FSCP) .   

13.    Pr ovi de names and cr edent i al s of  manuf act ur er s '  r epr esent at i ves who 
wi l l  be conduct i ng t he t est s.   

14.    Pr ovi de f oam t ank vol ume gr aph i ndi cat i ng vol ume i n gal l ons 
cor r espondi ng t o f oam concent r at e l evel  i n f oam t ank.   Thi s i nf or mat i on 
wi l l  be used t o cal cul at e concent r at e vol ume r equi r ed t o f l ow t he f oam f or  
15 mi nut es.  The f oam t ank l evel s shal l  be checked by f oam manuf act ur er ' s 
r epr esent at i ve.   

15.    Measur e f oam t ank l evel  at  t he begi nni ng and end of  t he f oam t est .  
Cal cul at e concent r at e vol ume r equi r ed t o f l ow t he f oam f or  15 mi nut es.  The 
f oam t ank l evel s shal l  be checked by f oam manuf act ur er ' s r epr esent at i ve.   

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my .

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

16.    Pr ovi de a pr ocedur e f or  s i mul at i ng maxi mum spr i nkl er  syst em demand 
based on spr i nkl er  hydr aul i c cal cul at i ons.  The f l ow shal l  be measur ed by 
usi ng cal i br at ed equi pment  such as l i qui d- f i l l ed gages and pi t ot  t ubes.   
Pr i or  t o t he f oam t est ,  wi t h t he f oam syst em di sconnect ed,  s i mul at e t he 
over head spr i nkl er  syst em and hose demand ( as appl i cabl e)  t hr ough t he t est  
header ,  usi ng f i r e hose,  hose monst er s,  pi t ot  measur ement s and l i qui d 
f i l l ed pr essur e gages,  or  equi val ent .   The over head f oam gener at or s i n t he 
hangar  shoul d be s i mul t aneousl y f l owi ng wat er  onl y.   The f i r e pr ot ect i on 
speci al i s t  shal l  wi t ness t he f l ow si mul at i on.   When t he t est  i s  compl et e,  
and bef or e t he f oam t est ,  t he hangar  f l oor  shal l  t hen be c l ear ed of  any 
wat er  and shal l  be dr y.   
16.  Not  Used.

17.    Pr ovi de l i qui d f i l l ed t est  gages at  each f oam gener at or  and at  t he 
f oam syst em r i ser .  Thi s i nf or mat i on i s used t o subst ant i at e t he hydr aul i c 
cal cul at i ons and t o det er mi ne act ual  f l ow f r om each gener at or .   I t  i s  
r ecommended t hat  suf f i c i ent  l engt h of  hose or  t ube i s pr ovi ded t o t ake 
pr essur e r eadi ng at  t he f l oor  dur i ng wat er  onl y f l ow.   Al t er nat el y,  
pr essur e t r ansducer s may be used t o t ake r eadi ngs.   Not e t hat  t her e may be 
di f f i cul t y t r ansmi t t i ng s i gnal s f r om pr essur e t r ansducer s t hr ough t he hi gh 
expansi on f oam.  

**************************************************************************
NOTE:   Ai r  For ce:  The f ol l owi ng r equi r ement  i s  f or  
Ai r  For ce onl y.

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

18.  Measur e t he r esi dual  pr essur e at  t he most  r emot e gener at or  wi t h onl y 
t he f oam/ wat er  syst em oper at i ng.  Measur e t he i nl et  and out l et  pr essur es of  
t he f l ow cont r ol  val ve and i nduct or .  A wat er  onl y t est  i s  accept abl e.  Use 
t hi s i nf or mat i on t o ver i f y t he hydr aul i c per f or mance of  t he syst em.
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**************************************************************************
NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my 
only.

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

19.  Measur e t he r esi dual  pr essur e at  t he most  r emot e gener at or  wi t h t he 
s i mul t aneous oper at i on of  t he f oam/ wat er  syst em,  over head hangar  bay 
spr i nkl er  syst em si mul at i on,  and ext er i or  hose demand ( when appl i cabl e) .  
Measur e t he i nl et  and out l et  pr essur es of  t he f l ow cont r ol  val ve.  A wat er  
onl y t est  i s  accept abl e.  Use t hi s i nf or mat i on t o ver i f y t he hydr aul i c 
per f or mance of  t he syst em.   

20.    Mar k ai r cr af t  out l i ne ( s i l houet t e)  on t he f l oor  wi t h br i ght  r ed t ape 
and 1 met er  cones.  Thi s i s  t o det er mi ne t he amount  of  t i me r equi r ed t o 
cover  t he ai r cr af t  s i l houet t e f r om t he act i vat i on of  manual  f oam r el easi ng 
st at i on.   Mar k t he f l oor  wi t h addi t i onal  col or ed t ape as r equi r ed t o 
subdi v i de t he ai r cr af t  out l i ne i nt o sect i ons t o assi st  i n det er mi ni ng t he 
f oam cover age per cent  dur i ng t he t est  and r evi ew of  t he v i deo.   Ensur e t hat  
t he t ape can be r eadi l y seen i n t he v i deo used dur i ng t he t est .  

21.    The amount  of  t i me r equi r ed t o cover  90% of  t he ai r cr af t  s i l houet t e 
f r om t he act i vat i on of  manual  f oam r el easi ng st at i on shal l  not  exceed 60 
seconds.   No f oam shal l  f al l  f r om t he f oam gener at or s wi t hi n t he pr oj ect ed 
ai r cr af t  s i l houet t e.   

22.    Mar k t he wal l s or  pl ace 1 met er  cones or  post s at  or  near  t he wal l s,  
and al ong and wi t hi n t he ai r cr af t  s i l houet t e.   Ensur e t hat  t he 1 met er  
cones do not  i nt er f er e wi t h t he f l ow of  f oam.  Thi s i s  needed t o det er mi ne 
t he amount  of  t i me needed t o cover  t he hangar  f l oor  t o a dept h of  1 
met er .    

23.  The Hi gh- Expansi on f oam syst em di schar ge t est  i s  t o begi n wi t h t he f i r e 
pump( s)  not  r unni ng.

24.    Recor d t he amount  of  t i me r equi r ed t o cover  t he ent i r e f l oor  ar ea 
wi t h f oam t o a dept h of  1 met er  whi ch shal l  not  exceed 4 mi nut es.   Once t he 
t est  di r ect or  i ndi cat es t he 1 met er  dept h has been achi eved,  depr ess a 
" Foam St op"  but t on on a st at i on r emot e t o t he act i vat i on st at i on used t o 
i ni t i at e t he di schar ge.  The f oam cont r ol  val ve shal l  c l ose not  f ast er  t han 
5 seconds and not  mor e t han 15 seconds.   Upon r el ease of  t he " f oam st op"  
but t on,  t he f oam/ wat er  cont r ol  val ve shal l  compl et el y open wi t hi n 5 
seconds.  

 
25.    Foam Test :   

**************************************************************************
NOTE:   Ar my:  The r equi r ement  bel ow,  " of  t he combi ned 
syst em f l owi ng s i mul t aneousl y ( wi t h f oam) "  i s  f or  
Ar my onl y.

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

a.    Per f or m f oam f l ow t est  of  t he combi ned syst em f l owi ng s i mul t aneousl y 
( wi t h f oam)  t o ver i f y bot h one mi nut e cr i t er i a and 4 mi nut e cr i t er i a.   
b.    Devel op Foam Spr ead di agr ams i f  not  avai l abl e f r om t he manuf act ur er .   

26.    Pr ovi de val ues of  desi gn par amet er s i ncl udi ng:   
a.    Desi gn pr essur e at  t he base of  f oam syst em r i ser .   
b.    Desi gn pr essur e at  hydr aul i cal l y  most  r emot e f oam gener at or .   
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c.    Val ue of  maxi mum f i r e wat er  demand.   
d.    Val ue of  maxi mum f oam sol ut i on f l ow.   
e.    Li mi t s of  f oam sol ut i on concent r at i on i n accor dance wi t h t he UL 
l i s t i ng of  f oam and cont r act  r equi r ement s.

**************************************************************************
NOTE:   Ai r  For ce:  The r equi r ement  bel ow i s f or  Ai r  
For ce onl y.

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

f .  Desi gn i nl et  and di schar ge pr essur es at  t he i nduct or .  Not  Used 

**************************************************************************
NOTE:   Adj ust  t he r equi r ement  bel ow as needed.

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

27.    Desi gnat e a per son t o st op t he f oam t est  ( e. g.  by appr opr i at e means 
such as c l osi ng t he manual  cont r ol  val ve,  et c. )  based on r adi o 
communi cat i ons,  et c.  when r ecei v i ng not i f i cat i on t hat  t he 1 met er  dept h has 
been achi eved or  i n case of  an emer gency.   I n case of  a l oss of  
communi cat i on,  t hi s per son shoul d be gi ven i nst r uct i ons t hat  t he f oam t est  
shoul d be st opped no l at er  t han 4 mi nut es af t er  t he f oam t est  has 
commenced. 

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my 
only.

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

28.    Spr i nkl er  Fl ow Test :   
a.    Pr ovi de t he number  of  pl aypi pes used f or  each f l ow t est .   
b.    I ndi cat e GPM per  pl aypi pe.   
c.    I ndi cat e pi t ot  pr essur e f or  each pl aypi pe.   
29.  Not  Used

29.    Demonst r at e t hat  t he f oam t est  header  i sol at i on val ve i s wor k i ng 
properly.  

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my 
only.

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

30.    Test  t he f oam pr opor t i oner  pr i or  t o t he f ul l  f oam  t est  at  a f l ow and 
f or  a t i me r ecommended by t he manuf act ur er .  The i nt ent  i s  t o ensur e t hat  
t he f oam pr opor t i oner  i s  per f or mi ng as i nt ended pr i or  t o t he f ul l  f oam 
t est .   Repeat  t hi s t est  dur i ng t he f oam t est .  

**************************************************************************
NOTE:   Ai r  For ce:  The r equi r ement  bel ow i s f or  Ai r  
For ce onl y.

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

31.    Test  t he f oam i nduct or  pr i or  t o t he f ul l  f oam  t est  at  a f l ow and f or  
a t i me r ecommended by t he manuf act ur er .  The i nt ent  i s  t o ensur e t hat  t he 
f oam i nduct or  i s  per f or mi ng as i nt ended pr i or  t o t he f ul l  f oam t est .   
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Repeat  t hi s t est  dur i ng t he f oam t est .

32.    The f oam t est  shal l  not  be conduct ed wi t h st andi ng wat er  on t he 
hangar  f l oor .   Cr ews and equi pment  shal l  be pr ovi ded t o r emove st andi ng 
wat er .   The hangar  f l oor  shal l  not  be wet  at  t he st ar t  of  t he t est .   

33.    Pr ovi de equi pment  used f or  t he t est  such as r adi os,  st op wat ch,  f oam 
f i l l  pump,  f oam t o t op t he f oam t ank,  l i f t s ,  l adder s,  ext ensi on pol e,  smoke 
gener at or ,  manomet er ,  suf f i c i ent  camer as and t r i pods et c.   

34.    Desi gnat e per sonnel  t o wi t ness t est  r eadi ngs,  and vi deo r ecor d 
( di gi t al l y)  each t est  as f ol l ows:   

a.   Pr ovi de an adequat e number  of  camer as i n t he hangar  ar ea t o f ac i l i t at e 
compl et e cover age wi t hout  panni ng acr oss t he hangar  f l oor .   At  l east  one 
vi deo vi ew wi l l  be f r om a cei l i ng mount ed camer a.   Use st at i onar y over head 
camer as wi t h a f ul l  v i ew of  t he ai r cr af t  s i l houet t e dur i ng t he f oam t est ,  
t o use f or  l at er  det er mi nat i on of  t he per cent  ai r cr af t  s i l houet t e cover age 
at  60 seconds and 1- met er  dept h i n 4 mi nut es.   Camer as shal l  have a f ul l  
v i ew of  t he br i ght  r ed t ape on t he f l oor  t o out l i ne t he ai r cr af t  
s i l houet t e,  and addi t i onal  br i ght  r ed t ape on t he f l oor  t o subdi v i de t he 
s i l houet t e i nt o sect i ons.   The subdi v i s i on wi l l  assi st  i n r evi ewi ng t he 
v i deo f or  per cent  s i l houet t e cover age wi t h f oam at  60 seconds.

Vi deo t he t est s i n di sc ( or  di gi t al ) f or mat  and r ecor d t he dat e and 
t i me- l apse,  i n seconds,  f r om st ar t  t o f i ni sh of  each por t i on of  t he t est  as 
di r ect ed by t he Cont r act i ng Of f i cer .   The hi gh- expansi on f oam ( HEF)  
di schar ge t est  wi l l  most  l i kel y r equi r e sever al  camer as f or  compl et e 
document at i on.   The camer as f i l mi ng t he hi gh- expansi on f oam di schar ge on 
t he hangar  f l oor  cannot  pan.   Four  copi es of  t he di sc ( or  di gi t al )  shal l  be 
submi t t ed bef or e t he syst em wi l l  be consi der ed accept ed.  

b.   Sound an ai r  hor n or  equi val ent  f r om t he l ocat i on of  t he f oam st ar t  
st at i on used t o act i vat e t he syst em.   Thi s hor n shal l  be sounded when t he 
syst em i s act i vat ed.   The gover nment  shal l  bear  wi t ness t hat  t he hor n i s 
sounded si mul t aneousl y wi t h act i vat i on of  t he f oam st ar t  st at i on,  and shal l  
not e and r ecor d any t i me di f f er ence i n seconds.   The hor n shal l  be capabl e 
of  bei ng hear d i n t he v i deo and by al l  wi t nesses t hr oughout  t he hangar ,  f or  
t i me zer o det er mi nat i on.   Thi s ai r  hor n wi l l  be used t o est abl i sh t he st ar t  
t i me i n t he v i deo t o eval uat e t he f oam cover age of  t he s i l houet t e i n 60 
seconds and t he f oam dept h of  one met er  i n f our  mi nut es.

c.  A gover nment  wi t ness at  t he f oam st ar t  st at i on shal l  r adi o a gover nment  
wi t ness i n t he f oam r oom t he exact  moment  t he st ar t  st at i on i s enabl ed,  so 
t hat  t he gover nment  wi t nesses i n t he f oam r oom and f i r e pump r oom can 
pr ovi de a v i s i bl e or  audi bl e s i gnal  f or  t he r ecor di ng camer as i ndi cat i ng 
t i me zer o.  

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

NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my 
only.

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

The gover nment  wi t ness i n t he f oam r oom shal l  r ecor d how many seconds af t er  
t he t est  st ar t  t i me bef or e t he spr i nkl er  t est  header  val ve i s f ul l y  open.    

d.    Pr ovi de a camer a i n f oam r oom and pump house t o r ecor d gage pr essur es,  
f i r e pump st ar t  t i me,  f oam wat er  cont r ol  val ve openi ng t i me,  and t he f oam 
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wat er  cont r ol  val ve i s c l osed at  t he end of  t he t est .   

**************************************************************************
NOTE:   Ai r  For ce:  The r equi r ement  bel ow i s f or  Ai r  
For ce onl y.

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

Recor d gauge pr essur es at  t he i nl et  and out l et  of  t he i nduct or .   

e.    Al l  camer as shal l  show t he el apsed t i me on t he v i deo.   

35. 
**************************************************************************

NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my 
only.

**************************************************************************
Ver i f y and and r ecor d whet her  a f i r e pump st ar t  s i gnal  i s  pr ovi ded f r om t he 
f oam syst em cont r ol  panel  t o f i r e pump and f oam pump cont r ol l er s 
  Not  used. .   

36.    
**************************************************************************

NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my 
only.

**************************************************************************
Ver i f y and speci f i cal l y  not e t hat  under  no c i r cumst ances t he f i r e 
suppr essi on syst em pr essur e exceeds 175 PSI .  Not  Used  

37.    Ver i f y and speci f i cal l y  not e t hat  sur ge ar r est or  pr e- char ge pr essur e 
i s i ndi cat ed on sur ge ar r est er s.   

38.    Ver i f y and speci f i cal l y  not e t hat  a pr essur e gage wi t h i sol at i on 
val ve i s pr ovi ded at  sur ge ar r est er s t o moni t or  pr essur e.   Recor d 
pr essur e.   
  

**************************************************************************
NOTE:   Ar my:  The f ol l owi ng r equi r ement  i s  f or  Ar my 
only.

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

39.    Ver i f y t hat  a t amper  swi t ch i s pr ovi ded f or  f oam concent r at e shut of f  
val ve.   Pr esence of  TS shoul d be not ed on Tamper  Swi t ch mat r i x.   

39.  Not  Used.

40.    Demonst r at e t he per f or mance cr i t er i a f or  openi ng and cl osi ng t he f l ow 
cont r ol  val ve i s  met  upon act uat i on of  t he manual  f oam st op st at i ons.  A 
wat er  onl y t est  i s  accept abl e.

41.    Ver i f y t hat  any and al l  val ves i n t he syst em t hat  when cl osed wi l l  
di sr upt  or  st op t he f l ow of  f oam sol ut i on,  f oam concent r at e,  wat er ,  or  t hat  
wi l l  di sr upt  or  pr event  an al ar m si gnal  or  di sr upt  or  pr event  t he openi ng 
of  t he del uge val ves ar e el ect r oni cal l y  super vi sed.   Pr esence of  TS shoul d 
be not ed on Tamper  Swi t ch mat r i x.
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42.    Ver i f y and speci f i cal l y  not e t hat  al l  pi pe and condui t  penet r at i ons 
ar e seal ed wi t h l i s t ed f i r e pr oof i ng mat er i al .  Pr ovi de cat al og cut  of  
f i r epr oof i ng mat er i al .   

43.    Ver i f y and speci f i cal l y  not e t hat  al l  f i r e pr ot ect i on pi pes,  val ves,  
t est  header s,  FDC ar e l abel ed and t hat  l abel s have been adapt ed t o pr oper l y 
i ndi cat e f l ow di r ect i on.   

44.    Pr ovi de syst em r est or at i on and f l ushi ng pr ocedur e af t er  t he 
compl et i on of  accept ance t est .   

45.    Ensur e suf f i c i ent  quant i t y of  f oam i s avai l abl e t o t op t he f oam t ank 
at  t he end of  t he t est s.   

46.    Pr ovi de a pump f or  f i l l i ng t he f oam t ank f r om t he f oam dr ums.   

47.    Pr el i mi nar y  Test  Repor t :   
a.    Pr ovi de pr el i mi nar y t est  r epor t  f or  al l  f i r e pr ot ect i on r el at ed 
speci f i cat i on sect i ons wi t h t abl e of  cont ent s i n a bi nder  f or  appr oval  
pr i or  t o schedul i ng f i nal  accept ance t est .   
b.    I ncl ude copi es of  al l  t est  r epor t s r equi r ed by t he speci f i cat i ons and 
NFPA codes such as NFPA 11,  NFPA 13,  NFPA 20,  NFPA 24,  NFPA 72 et c.   

  
c .    I ncl ude copi es of  t est  pr ocedur es f or  each f i r e pr ot ect i on r el at ed 
speci f i cat i on sect i on.   
d.    I ncl ude copi es of  f or ms t o r ecor d t est  r eadi ngs.   
e.    I ncl ude copi es of  cr edent i al s of  manuf act ur er ' s r epr esent at i ves who 
wi l l  act ual l y be pr esent  at  t he s i t e.   

48.    Fi nal  Accept ance Test  Pl an:   
a.    Pl ease i ncl ude t abl e of  cont ent s.   
b.    Pl ease submi t  har d copy of  Fi nal  Accept ance Test i ng Pl an and 
Pr ocedur es,  and f or ms f or  r ecor di ng t est  dat a i n a t hr ee r i ng bi nder  wi t h 
t abs.  Thi s wi l l  be ver y hel p f ul l  dur i ng f i nal  accept ance t est .   
c .    Pr ovi de el ect r oni c copy of  Fi nal  Accept ance Test i ng Pl an and 
Pr ocedur es.   
d.    Not e t hat  t he Fi nal  Accept ance Test  i s  a r epeat  of  t he Pr el i mi nar y 
Accept ance Test ,  wi t h t he except i on of  hydr ost at i c  t est s of  abovegr ound and 
under gr ound pi pe,  under gr ound pi pe f l ush,  and l oop r esi st ance t est s.   

49.    Gener al :   
a.    Det er mi ne t he st at us of  each i t em pr i or  t o commenci ng f i nal  accept ance 
t est .   
b.    Take appr opr i at e act i on t o make t hi s a successf ul  t est .   
c .    Det er mi ne t he st at us of  each i t em af t er  t he compl et i on of  f i nal  
accept ance t est .   

50.    Any and al l  t est s whi ch ar e l ef t  as i ncompl et e af t er  t he FAT shal l  be 
cor r ect ed t hen successf ul l y  r et est ed i n t he pr esence of  t he [ USACE di st r i c t  
f i r e pr ot ect i on engi neer ] [ NAVFAC]  and AHJ ( USACE FPEAFCEC FPE) ,  Fi r e 
Pr ot ect i on Speci al i s t ,  and f i r e pr ot ect i on desi gner  of  r ecor d.   

51.    The pur pose of  t he PAT i s t o ensur e t hat  t he FAT i s conduct ed 
f l awl essl y.   I t  i s  t he cont r act or ' s r esponsi bi l i t y  t o per f or m t est s and 
make r epai r s t o t he syst em unt i l  t hey can conduct  a " per f ect "  PAT 
compl et el y and wi t hout  i nci dent  or  f ai l ur e.   I f  a f ai l ur e i s not ed dur i ng 
any por t i on of  t he PAT,  t he i t em shal l  be cor r ect ed and t hen t he ent i r e 
t est i ng pr ocess shal l  be r epeat ed unt i l  i t  i s  compl et ed f l awl essl y f r om 
st ar t  t o f i ni sh.   Then a successf ul  PAT has been compl et ed.   Onl y af t er  a 
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successf ul  PAT i s compl et ed and t he r epor t  r evi ewed and accept ed by 
gover nment  can a FAT be schedul ed.  

3. 35   POST- DI SCHARGE TEST REQUI REMENTS

**************************************************************************
NOTE:   Di schar ge t est s usi ng f oam sol ut i on ar e 
necessar y i n or der  t o ver i f y pr opor t i oner  accur acy 
as wel l  as t o demonst r at e per f or mance of  t he over al l  
syst em at  f i nal  accept ance.   The col l ect i on and 
di sposal  of  t he sol ut i on i s of t en a pr obl em i n many 
ar eas due t o t he r eal  and per cei ved envi r onment al  
ef f ect s of  t he sol ut i on.   Thus i t  i s  i mpor t ant  t hat  
t he pr oj ect  desi gn or  t he exi st i ng s i t e addr esses 
t he need t o col l ect  and di spose of  t he sol ut i on.   I f  
adequat e means ar e not  ot her wi se avai l abl e or   
pr ovi ded,  t he r esponsi bi l i t y  f or  col l ect i on and 
di sposal  wi l l  have t o be pl aced on t he Cont r act or .  
Thi s needs t o be made cl ear  i n t he pr oj ect  document s 
t o pr ecl ude pr obl ems and mi sunder st andi ngs at  t i me 
of  f i nal  t est i ng.

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

Fol l owi ng t he successf ul  compl et i on of  t he t est s,  t he cont r act or  shal l  
compl et el y dr ai n any wat er  or  f oam wat er  sol ut i on bet ween f oam syst em 
cont r ol  val ves and f oam gener at or s.   Thus al l  pi pi ng bet ween t he f oam 
cont r ol  del uge val ves and f oam gener at or s i s dr y.   The Cont r act or  shal l  
r emove t he f oam sol ut i on f r om t he s i t e as i ndi cat ed on t he appr oved f oam 
wast e cont ai nment  and di sposal  pl an.   Cont r act or  shal l  r epl eni sh f oam 
concent r at e consumed dur i ng t he t est s.   The ent i r e f i r e pr ot ect i on syst em 
shal l  be r et ur ned t o aut omat i c oper at i on and t he f aci l i t y  r est or ed t o 
oper at i onal  capabi l i t y .   Di schar ged sol ut i on shal l  be cont ai ned and 
di sposed of  i n a manner  accept abl e t o l ocal  aut hor i t i es and as i dent i f i ed 
on t he appr oved t est  pl an.   Once t est s ar e compl et ed,  syst ems shal l  be 
r et ur ned t o f ul l y  oper at i onal  st at us,  i ncl udi ng f i l l i ng of  Hi gh- Expansi on 
Foam concent r at e t anks wi t h concent r at e and f i l l i ng of  sol ut i on pi pi ng wi t h 
pr emi x as r equi r ed.

3. 36   DI SPOSAL PLAN AND PROTECTI ON

a.  Pr ovi de Foam Cont ai nment  Pl an and Pr ocedur es.
b.  Pr ovi de Foam Di sposal  Pl an and Pr ocedur es.

Pr ot ect i ve Measur es
Pr ovi de pr ocedur es f or  t aki ng pr ot ect i ve measur es t o avoi d damage t o 
pr oper t y dur i ng and af t er  t he t est  pr ot ect i on of  pr oper t y dur i ng t he Fi nal  
Accept ance Test  .

3. 37   PRELI MI NARY ACCEPTANCE TEST REPORT

Submi t  t he Pr el i mi nar y Accept ance Test  r epor t ,  and v i deo r ecor di ng of  t he 
event ,   t o t he Cont r act i ng Of f i cer  Repr esent at i ve,  bef or e r equest i ng a 
Fi nal  Accept ance Test .  Pr ovi de t he “ Punch Li st ”  ( l i s t  of  def i c i enci es 
pr epar ed at  t he compl et i on of  pr el i mi nar y t est ) ,  and a Fi nal  Accept ance 
Test  pl an 15 days pr i or  t o f i nal  accept ance t est
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3. 38   FI NAL ACCEPTANCE TEST REPORT AND AS- BUI LT DRAWI NGS

Pr ovi de t he Fi nal  Accept ance Test  Repor t  wi t hi n 15 days af t er  t he 
compl et i on of  t he Fi nal  Accept ance Test .  Pr ovi de t he f i nal  accept ance t est  
r epor t  i n bookl et  f or m showi ng f i el d t est s per f or med wi t h t he di gi t al  or  
v i deot ape of  t he f i nal  t est  t o document  compl i ance wi t h t he speci f i ed 
per f or mance cr i t er i a.  Pr ovi de document at i on of  r eadi ngs,  t est  r esul t s,  and 
i ndi cat e t he f i nal  posi t i on of  cont r ol  val ves.  I nc l ude al l  r equi r ed Fi nal  
Accept ance Test  NFPA f or ms.  The Fi nal  Accept ance Test  r epor t  shal l  i ncl ude 
t he r esol ut i on of  punch l i s t  i t ems devel oped dur i ng pr el i mi nar y accept ance 
t est i ng.   Submi t  As- bui l t  Dr awi ngs

3. 39   FLUSHI NG AND RI NSI NG

Af t er  compl et i on of  t est s f l ush al l  pi pi ng car r y i ng HI GH- EXPANSI ON FOAM 
sol ut i on wi t h f r esh wat er .    Ri nse wi t h f r esh wat er  al l  equi pment  and 
bui l di ng sur f aces exposed t o HI GH- EXPANSI ON FOAM di schar ge.

3. 40   POSTED I NSTRUCTI ONS

Fr amed descr i pt i on of  syst em oper at i on,  i nst r uct i ons and schemat i c di agr ams 
of  t he over al l  f oam syst em and each subsyst em,  shal l  be post ed wher e 
di r ect ed.   Condensed oper at i ng i nst r uct i ons expl ai ni ng t he syst em f or  
nor mal  oper at i on,  r ef i l l i ng t he f oam st or age t ank,  and r out i ne t est i ng 
shal l  be i ncl uded.

Pr ovi de i nst r uct i ons f or  oper at i ng t he f i r e ext i ngui shi ng syst em at  cont r ol  
equi pment  and at  each r emot e cont r ol  st at i on.     I nst r uct i ons shal l  c l ear l y 
i ndi cat e al l  necessar y st eps f or  t he oper at i on of  t he syst em.    Submi t  t he 
pr oposed l egend f or  oper at i ng i nst r uct i ons f or  appr oval  pr i or  t o 
i nst al l at i on.    I nst r uct i ons shal l  be i n engr aved whi t e l et t er s on r ed 
r i gi d pl ast i c or  r ed enamel ed st eel  backgr ounds and shal l  be of  adequat e 
s i ze t o per mi t  t hem t o be easi l y r ead.

3. 41   TRAINING

Pr i or  t o f i nal  accept ance,  t he Cont r act or  shal l  pr ovi de t wo sessi ons of  at  
l east  8 hour s each of  oper at i on and mai nt enance t r ai ni ng t o t he 
i nst al l at i on [ Publ i c Wor ks Depar t ment ] [ I nst al l at i on Engi neer i ng 
Act i v i t y] [ Ci v i l  Engi neer i ng] ;  [ I nst al l at i on Fi r e Emer gency Ser vi ce] ;  
[ I nst al l at i on Gr ound Saf et y Act i v i t y]  per sonnel  on t wo di f f er ent  days t o 
accommodat e bot h shi f t s of  t he I nst al l at i on Fi r e Emer gency Ser vi ces.   Each 
t r ai ni ng sessi on shal l  i ncl ude a wal k- t hr ough of  t he f aci l i t y  whi l e 
descr i bi ng t he oper at i on of  t he equi pment  and syst em,  and vi deo of  t hi s 
descr i pt i on f or  f ut ur e r evi ew by mai nt enance per sonnel .   Each t r ai ni ng 
sessi on shal l  al so i ncl ude emer gency pr ocedur es,  and demonst r at e how t o 
per f or m al l  t he r out i ne mai nt enance,  and uni que mai nt enance and saf et y 
r equi r ement s.   The cont r act or  or  subcont r act or  ( e. g.  f oam cont r act or ,  
opt i cal  f l ame det ect or  cont r act or ,  f i r e pump cont r act or ,  et c. )  shal l  
demonst r at e ( on or  at  t he equi pment  i t sel f ) ,  and v i deo f or  f ut ur e r evi ew by 
mai nt enance st af f ,  al l  t he r out i ne mai nt enance ( e. g.  weekl y,  mont hl y,  
year l y,  et c. )  i n t he equi pment  manual s and cut  sheet s,  and r equi r ed by 
mi l i t ar y cr i t er i a or  NFPA st andar ds.   The cont r act or  or  subcont r act or ,  
dur i ng wal k t hr u of  t he f aci l i t y ,  shal l  descr i be t he war ni ng s i gns of  
equi pment  f ai l ur e,  but  t he cont r act or  i s  not  r equi r ed t o demonst r at e how t o 
r epai r  equi pment .  Tr ai ni ng ar eas wi l l  be pr ovi ded by t he Gover nment  i n t he 
same bui l di ng as t he pr ot ect ed ar eas.   The t r ai ni ng conduct ed shal l  use 
oper at i on and mai nt enance manual s speci f i ed i n par agr aph ent i t l ed 
" Oper at i ons and Mai nt enance Manual s" .   Dat es and t i mes of  t he t r ai ni ng 
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per i od shal l  be coor di nat ed t hr ough t he Cont r act i ng Of f i cer  not  l ess t han 
t wo weeks pr i or  t o t he sessi ons.

A l essons pl an shal l  be submi t t ed pr i or  t o t he t r ai ni ng,  t hat  wi l l  out l i ne 
t he scope of  t he t r ai ni ng.   Lesson pl ans,  oper at i ng i nst r uct i ons,  
mai nt enance pr ocedur es,  and t r ai ni ng dat a shal l  be f ur ni shed i n manual  
f or mat  f or  t he t r ai ni ng cour ses.  The oper at i ons t r ai ni ng cour se shal l  
f ami l i ar i ze desi gnat ed gover nment  per sonnel  wi t h pr oper  oper at i on of  t he 
f i r e pr ot ect i on syst ems.  The mai nt enance t r ai ni ng cour se shal l  pr ovi de 
desi gnat ed gover nment  per sonnel  adequat e knowl edge r equi r ed t o di agnose,  
r epai r ,  mai nt ai n,  and expand f unct i ons i nher ent  t o t he syst em.  The t r ai ni ng 
sessi ons shal l  be gi ven f or  t wo di f f er ent  wor k shi f t s.  The schedul e of  
t r ai ni ng shal l  be appr oved by t he Cont r act i ng Of f i cer .  Tr ai ni ng sessi ons 
shal l  s t ar t  af t er  successf ul  compl et i on of  t he Fi nal  Accept ance Test .  The 
f i el d i nst r uct i on shal l  cover  al l  of  t he i t ems cont ai ned i n t he appr oved 
O&M manual .  Fi l m or  t ape al l  t r ai ni ng sessi ons and pr ovi de t o t he 
Government.

       - -  End of  Sect i on - -
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