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**************************************************************************
Not e:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  f i r e pumps.

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:   Combust i on engi ne dr i ve must  be pr ovi ded,  
unl ess el ect r i c  power  i s pr ovi ded f r om t wo separ at e 
sour ces.   Dual  dr i ve pumps ar e not  per mi t t ed.   The 
pr i mar y desi gn r ef er ences f or  f i r e pump 
i nst al l at i ons ar e NFPA 20 I nst al l at i on of  
Cent r i f ugal  Fi r e Pumps,  Uni f i ed Faci l i t i es Cr i t er i a 
( UFC)  3- 600- 01 Desi gn:  Fi r e Pr ot ect i on Engi neer i ng 
f or  Faci l i t i es.

The Desi gner  wi l l  coor di nat e t hi s  speci f i cat i on 
sect i on wi t h any appl i cabl e cont r act  spr i nkl er  
syst em.   The desi gner  wi l l  pr ovi de a f ul l y  desi gned 
f i r e pump i nst al l at i on i n al l  i nst ances,  i ncl udi ng 
pr oj ect s wher e t he spr i nkl er  syst em wi l l  be 
per f or mance desi gned.   The f ol l owi ng i nf or mat i on 
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wi l l  be i ncl uded i n t he cont r act  document s as t he 
basi s f or  any i nst al l at i on:

( 1)  Al l  pi pi ng,  val ves,  pi pe hanger s,  and equi pment  
i ncl udi ng s i zes wi l l  be i ndi cat ed.

( 2)  Fr eeze pr ot ect i on and vent i l at i on f or  t he pump 
r oom or  pump house.

( 3)  Wher e a pump has a di esel - engi ne- dr i ver ,  t he 
pump r oom or  pump house wi l l  be pr ot ect ed by 
aut omat i c spr i nk l er s.

( 4)  The l ocat i on of  ei t her  t he doubl e- check val ve or  
t he r educed- pr essur e- pr i nci pl e backf l ow pr event er  
wher e t he pot abl e wat er  suppl y syst em i s at  r i sk of  
cont ami nat i on by t he f i r e pump( s) .   I f  r equi r ed,  
backf l ow pr event er s wi l l  be i nst al l ed on t he 
di schar ge s i de of  t he pump.

( 5)  The sequence of  oper at i on f or  t he pr essur e 
mai nt enance pump,  t he pr i mar y f i r e pump,  and t he 
secondar y f i r e pump.

( 6)  An equi pment  schedul e f or  t he pr essur e 
mai nt enance pump,  t he pr i mar y f i r e pump,  and t he 
secondar y f i r e pump t hat  i ncl udes al l  per t i nent  
i nf or mat i on f or  t he pumps and t hei r  r espect i ve 
drivers.

( 7)  Wat er f l ow dat a i ncl udi ng hydr aul i c f l ow gr aph 
and t he l ocat i on wher e t he hydr ant  f l ow t est  was 
conduct ed,  t he l ocat i on and si ze of  exi st i ng mai ns 
and new wat er  suppl y l i nes t hat  wi l l  ser ve t he f i r e 
pump( s)  ( i ncl udi ng al l  super vi sor y val ves) ,  and t he 
l ocat i on and si ze of  al l  r i ser s.

( 8)  Ot her  desi gn consi der at i ons:   Hor i zont al  f i r e 
pumps wi l l  be pr ovi ded onl y under  a posi t i ve head 
and wi l l  not  be used wher e a st at i c suct i on or  l i f t  
may be i nvol ved.

Ver t i cal  shaf t  pumps shoul d t ake suct i on f r om a 
r el i abl e sour ce t hat  ser ves a wet  pi t .   Vel oci t i es 
of  wet  pi t s and appr oach channel s ser vi ng ver t i cal  
shaf t  t ur bi ne f i r e pumps wi l l  not  exceed 0. 3 m/ s 1 
f t / sec.   Ver t i cal  shaf t  pumps mount ed over  and 
t aki ng suct i on f r om t anks wi l l  be avoi ded.

Hose st r eam demands must  be account ed f or  i n t he 
desi gn so t hat  t he pump out put  wi l l  not  be af f ect ed 
due t o l ow suct i on pr essur e and depr i ve t he 
spr i nkl er s of  wat er .

The si ze of  t he suct i on pi pe shoul d be such t hat  t he 
vel oci t y does not  exceed 4. 5 m/ s 15 f t / sec when 
pumps ar e oper at i ng at  150 per cent  capaci t y.

Pumps wi l l  be l ocat ed at  or  above sur r oundi ng gr ound 
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l evel  t o avoi d any possi bl e i mpai r ment  due t o 
flooding.

Desi gn wi l l  i ndi cat e pump uni t s and base mount ed on 
a r ai sed r ei nf or ced concr et e pad t hat  i s  an i nt egr al  
par t  of  an adequat el y r ei nf or ced and suppor t ed 
concr et e f l oor .   Vi br at i on i sol at i on f or  f i r e 
pump( s)  wi l l  be i n accor dance wi t h UFC 3- 450- 01,  
Noi se and Vi br at i on Cont r ol .

I n most  i nst al l at i ons,  f i r e pumps wi l l  be 
aut omat i cal l y  act i vat ed by a change i n wat er  
pr essur e i n accor dance wi t h t he r ecommended pr essur e 
set t i ngs l i s t ed i n NFPA 20.   Wher e t he wat er  suppl y 
pr essur e f l uct uat es t o t he ext ent  t hat  t he pr essur e 
cannot  be r el i abl y used or  wher e t he wat er  pr essur e 
i s t oo l ow t o act i vat e t he f i r e pumps,  t he pumps 
wi l l  be act i vat ed by wat er f l ow i n t he spr i nkl er  or  
f i r e pr ot ect i on syst em.

Ther e may be condi t i ons when manual l y st oppi ng of  
t he f i r e pump i s r equi r ed i nst ead of  aut omat i c 
st oppi ng.   For  exampl e,  NFPA 409,  St andar d on 
Ai r cr af t  Hangar s,  r equi r es t hat  f i r e pumps ser vi ng 
ai r cr af t  hangar s be manual l y st oppi ng onl y.   For  
t hese speci al  cases,  Par agr aph Sequence of  Oper at i on 
woul d r equi r e edi t i ng.

The f ol l owi ng i nf or mat i on wi l l  be shown on t he 
pr oj ect  dr awi ngs:

1.   Conf i gur at i on,  s l ope and si zes f or  each pi pi ng 
system;

2.   Locat i on and t ype of  each pump,  i ncl udi ng 
associ at ed equi pment  and appur t enances;

3.   Capaci t y of  each i t em of  equi pment ,  i ncl udi ng 
showi ng t he s i ze of  al l  f l oor  dr ai ns and t hei r  
l ocat i ons.   Ensur e t he mi ni mum si ze f l oor  dr ai n i s  
150 mm 6 i nches.   Show t he pi t ch of  t he f l oor  al so.

4.   Locat i ons and det ai l s  f or  speci al  suppor t s f or  
pi pi ng;  and

5.   For  pi pe l ar ger  t han 300 mm 12 i nches,  det ai l s  
of  anchor i ng pi pi ng i ncl udi ng pi pe c l amps and t i e 
rods.

For  quest i ons concer ni ng syst em desi gn i n Navy 
pr oj ect s,  t he Engi neer i ng Fi el d Di v i s i on,  Naval  
Faci l i t i es Engi neer i ng Command,  Fi r e Pr ot ect i on 
Engi neer ,  shoul d be consul t ed.

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

1. 1   SUMMARY

Except  as modi f i ed i n t hi s Sect i on or  on t he dr awi ngs,  i nst al l  f i r e pumps 
i n conf or mance wi t h NFPA 20, NFPA 70,  and NFPA 72.   I n t he event  of  a 
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conf l i c t  bet ween speci f i c  pr ovi s i ons of  t hi s speci f i cat i on and appl i cabl e 
NFPA st andar ds,  t hi s speci f i cat i on gover ns.   Devi ces and equi pment  f or  f i r e 
pr ot ect i on ser vi ce must  be UL Fi r e Pr ot  Di r  l i s t ed or  FM APP GUI DE 
appr oved.   I nt er pr et  al l  r ef er ence t o t he aut hor i t y havi ng j ur i sdi ct i on t o 
mean t he Cont r act i ng Of f i cer  or  t he [ _____]  Di v i s i on,  Naval  Faci l i t i es 
Engi neer i ng Command,  Fi r e Pr ot ect i on Engi neer  f or  Navy pr oj ect s.

1. 2   SEQUENCING

**************************************************************************
NOTE:   The sequence of  oper at i on f or  each pump must  
be wr i t t en i n compl et e det ai l s  t o sui t  r equi r ement s 
f or  each pr oj ect .   I t ems t hat  shoul d be consi der ed 
and speci f i ed as necessar y i n t hi s par agr aph i ncl ude 
cut - i n pr essur es,  sequent i al  st ar t i ng ar r angement s,  
manual  r emot e st ar t  f eat ur es,  AC power  f ai l ur e 
st ar t ,  and pr ovi s i on of  a pump st ar t i ng c i r cui t  
whi ch i s act i vat ed by del uge val ve t r i ppi ng.

For  Navy pr oj ect s use aut omat i c shut down of  f i r e 
pump wi t h r unni ng t i mer  onl y af t er  consul t at i on wi t h 
Engi neer i ng Fi el d Di v i s i on,  Naval  Faci l i t i es 
Engi neer i ng Command,  Fi r e Pr ot ect i on Engi neer .

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

1. 2. 1   Pr i mar y Fi r e Pump

Pr i mar y f i r e pump shal l  [ aut omat i cal l y  oper at e when t he pr essur e dr ops t o 
[ 758] [ _____]  kPa [ 110] [ _____]  psi ]  [ aut omat i cal l y  upon t r i ppi ng of  t he 
[ _____]  spr i nkl er  syst em] [ ,  [ and] [ or ]  manual l y when t he st ar t er  i s  
oper at ed] .   [ Pump[ s]  shal l  cont i nue t o r un unt i l  shut  down manual l y . ]   
[ Pump[ s]  shal l  aut omat i cal l y  shut  down af t er  a r unni ng t i me of  [ _____]  
mi nut es unl ess manual l y shut down. ]   The f i r e pump shal l  aut omat i cal l y  st op 
oper at i ng when t he syst em pr essur e r eaches [ 862] [ _____]  kPa [ 125] [ _____]  psi
 and af t er  t he f i r e pump has oper at ed f or  t he mi ni mum pump r un t i me 
speci f i ed her ei n.

1. 2. 2   Secondar y Fi r e Pump

Secondar y f i r e pump shal l  oper at e at  69 kPa 10 psi  i ncr ement s,  set  bel ow 
t he pr i mar y f i r e pump st ar t i ng pr essur e.   The f i r e pump shal l  aut omat i cal l y  
st op r unni ng at  [ 862] [ _____]  kPa [ 125] [ _____]  psi  and af t er  t he f i r e pump 
has oper at ed f or  t he mi ni mum pump r un t i me.   Fi r e pumps shal l  be pr event ed 
f r om st ar t i ng s i mul t aneousl y and shal l  s t ar t  sequent i al l y  at  i nt er val s of  5 
t o 10 seconds.

1. 2. 3   Pr essur e Mai nt enance Pump

Pr essur e mai nt enance pump shal l  oper at e when t he syst em pr essur e dr ops t o 
[ 793] [ _____]  kPa [ 115] [ _____]  psi .   Pump shal l  aut omat i cal l y  st op when t he 
syst em pr essur e r eaches [ 862] [ _____]  kPa [ 125] [ _____]  psi  and af t er  t he 
pump has oper at ed f or  t he mi ni mum pump r un t i me speci f i ed her ei n.

1. 3   FI RE PUMP I NSTALLATI ON RELATED SUBMI TTALS

The Fi r e Pr ot ect i on Speci al i s t  shal l  pr epar e a l i s t  of  t he submi t t al s,  f r om 
t he Cont r act  Submi t t al  Regi st er ,  t hat  r el at e t o t he successf ul  i nst al l at i on 
of  t he f i r e pump( s) ,  no l at er  t han [ 7]  [ _____]  days af t er  t he appr oval  of  
t he Fi r e Pr ot ect i on Speci al i s t  and t he Manuf act ur er ' s Repr esent at i ve.   The 
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submi t t al s i dent i f i ed on t hi s l i s t  shal l  be accompani ed by a l et t er  of  
appr oval  s i gned and dat ed by t he Fi r e Pr ot ect i on Speci al i s t  when submi t t ed 
t o t he Gover nment .

1. 4   REFERENCES

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

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out 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 speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA 10084 ( 2017)  St andar d Met hods f or  t he 
Exami nat i on of  Wat er  and Wast ewat er

AWWA B300 ( 2010;  Addenda 2011)  Hypochl or i t es

AWWA B301 ( 2010)  Li qui d Chl or i ne

AWWA C104/ A21. 4 ( 2016)  Cement - Mor t ar  Li ni ng f or  
Duct i l e- I r on Pi pe and Fi t t i ngs f or  Wat er

AWWA C110/ A21. 10 ( 2012)  Duct i l e- I r on and Gr ay- I r on Fi t t i ngs 
f or  Wat er

AWWA C111/ A21. 11 ( 2017)  Rubber - Gasket  Joi nt s f or  
Duct i l e- I r on Pr essur e Pi pe and Fi t t i ngs

AWWA C151/ A21. 51 ( 2017)  Duct i l e- I r on Pi pe,  Cent r i f ugal l y 
Cast

AWWA C500 ( 2009)  Met al - Seat ed Gat e Val ves f or  Wat er  
Suppl y Ser vi ce

AWWA C606 ( 2015)  Gr ooved and Shoul der ed Joi nt s
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ASME I NTERNATI ONAL ( ASME)

ASME B16. 11 ( 2016)  For ged Fi t t i ngs,  Socket - Wel di ng and 
Threaded

ASME B16. 18 ( 2018)  Cast  Copper  Al l oy Sol der  Joi nt  
Pr essur e Fi t t i ngs

ASME B16. 21 ( 2016)  Nonmet al l i c  Fl at  Gasket s f or  Pi pe 
Flanges

ASME B16. 22 ( 2013)  St andar d f or  Wr ought  Copper  and 
Copper  Al l oy Sol der  Joi nt  Pr essur e Fi t t i ngs

ASME B16. 26 ( 2013)  St andar d f or  Cast  Copper  Al l oy 
Fi t t i ngs f or  Fl ar ed Copper  Tubes

ASME B16. 3 ( 2016)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 39 ( 2014)  St andar d f or  Mal l eabl e I r on 
Thr eaded Pi pe Uni ons;  Cl asses 150,  250,  
and 300

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B16. 9 ( 2018)  Fact or y- Made Wr ought  But t wel di ng 
Fittings

ASME B31. 1 ( 2016;  Er r at a 2016)  Power  Pi pi ng

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 
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 A194/ A194M ( 2018)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

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 A47/ A47M ( 1999;  R 2018;  E 2018)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Castings

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
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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 A563 ( 2015)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Nut s

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 A795/ A795M ( 2013)  St andar d Speci f i cat i on f or  Bl ack 
and Hot - Di pped Zi nc- Coat ed ( Gal vani zed)  
Wel ded and Seaml ess St eel  Pi pe f or  Fi r e 
Pr ot ect i on Use

ASTM B135/ B135M ( 2017)  St andar d Speci f i cat i on f or  Seaml ess 
Br ass Tube

ASTM B42 ( 2015a)  St andar d Speci f i cat i on f or  
Seaml ess Copper  Pi pe,  St andar d Si zes

ASTM B62 ( 2017)  St andar d Speci f i cat i on f or  
Composi t i on Br onze or  Ounce Met al  Cast i ngs

ASTM B75/ B75M ( 2011)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Tube

ASTM B88 ( 2016)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube

ASTM B88M ( 2018)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube ( Met r i c)

ASTM C533 ( 2017)  St andar d Speci f i cat i on f or  Cal c i um 
Si l i cat e Bl ock and Pi pe Ther mal  I nsul at i on

ASTM D2000 ( 2012;  R 2017)  St andar d Cl assi f i cat i on 
Syst em f or  Rubber  Pr oduct s i n Aut omot i ve 
Applications

ASTM D3308 ( 2012;  R 2017)  PSt andar d Speci f i cat i on f or  
TFE Resi n Ski ved Tape

ASTM F436 ( 2011)  Har dened St eel  Washer s

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

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
http://www.approvalguide.com/

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)

MSS SP- 58 ( 2009)  Pi pe Hanger s and Suppor t s -  
Mat er i al s,  Desi gn and Manuf act ur e,  
Sel ect i on,  Appl i cat i on,  and I nst al l at i on
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MSS SP- 80 ( 2013)  Br onze Gat e,  Gl obe,  Angl e and Check 
Valves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

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

NFPA 1963 ( 2019)  St andar d f or  Fi r e Hose Connect i ons

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 24 ( 2016;  ERTA 2016)  St andar d f or  t he 
I nst al l at i on of  Pr i vat e Fi r e Ser v i ce Mai ns 
and Thei r  Appur t enances

NFPA 37 ( 2018)  St andar d f or  t he I nst al l at i on and 
Use of  St at i onar y Combust i on Engi nes and 
Gas Tur bi nes

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

NATI ONAL I NSTI TUTE FOR CERTI FI CATI ON I N ENGI NEERI NG TECHNOLOGI ES 
(NICET)

NI CET 1014- 7 ( 2012)  Pr ogr am Det ai l  Manual  f or  
Cer t i f i cat i on i n t he Fi el d of  Fi r e 
Pr ot ect i on Engi neer i ng Technol ogy ( Fi el d 
Code 003)  Subf i el d of  Aut omat i c Spr i nkl er  
Syst em Layout

UNDERWRI TERS LABORATORI ES ( UL)

UL 1247 ( 2007;  Repr i nt  Apr  2014)  Di esel  Engi nes 
f or  Dr i v i ng St at i onar y Fi r e Pumps

UL 142 ( 2006;  Repr i nt  Jul  2013)  St eel  Abovegr ound 
Tanks f or  Fl ammabl e and Combust i bl e Li qui ds

UL 262 ( 2004;  Repr i nt  Oct  2011)  Gat e Val ves f or  
Fi r e- Pr ot ect i on Ser vi ce

UL 448 ( 2017)  UL St andar d f or  Saf et y Cent r i f ugal  
St at i onar y Pumps f or  Fi r e- Pr ot ect i on 
Service

UL 80 ( 2007;  Repr i nt  Jan 2014)  St andar d f or  
St eel  Tanks f or  Oi l - Bur ner  Fuel s and Ot her  
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Combust i bl e Li qui ds

UL Fi r e Pr ot  Di r ( 2012)  Fi r e Pr ot ect i on Equi pment  Di r ect or y

1. 5   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  
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  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Government.]

[ The [ _____]  Di v i s i on,  Naval  Faci l i t i es Engi neer i ng Command,  Fi 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  appr oval . ]

**************************************************************************
NOTE:   For  pr oj ect s admi ni st er ed by t he Paci f i c  
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Di vi s i on,  Naval  Faci l i t i es Engi neer i ng Command,  use 
t he opt i onal  appr oval  par agr aph i mmedi at el y bel ow 
and del et e t he gener al  appr oval  s t at ement  above f or  
Navy pr oj ect s.

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

[ The [ _____]  Di v i s i on,  Naval  Faci l i t i es Engi neer i ng Command,  Fi r e Pr ot ect i on 
Engi neer  del egat es t he aut hor i t y t o t he Qual i t y Cont r ol  ( QC)  
Repr esent at i ve' s U. S.  Regi st er ed Fi r e Pr ot ect i on Engi neer  f or  r evi ew and 
appr oval  of  submi t t al s r equi r ed by t hi s sect i on.   Submi t  t o t he [ _____]  
Di v i s i on,  Naval  Faci l i t i es Engi neer i ng Command,  Fi r e Pr ot ect i on Engi neer  
one set  of  al l  appr oved submi t t al s and dr awi ngs i mmedi at el y af t er  appr oval  
but  no mor e l at er  t han 15 wor ki ng days pr i or  t o f i nal  i nspect i on. ]

Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  
i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he 
f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

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

Fi r e Pump I nst al l at i on Rel at ed Submi t t al s

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

  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 f i r e pump i nst al l at i on dr awi ngs

SD- 02 Shop Dr awi ngs

I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

  [ 3]  [ _____]  copi es

As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

Pi pi ng Layout ;  G[ ,  [ _____] ]

Pump Room;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Cat al og Dat a;  G[ ,  [ _____] ]

Spar e Par t s

Pr el i mi nar y Test s

  At  l east  [ 14]  [ _____]  days pr i or  t o t he pr oposed dat e and t i me 
t o begi n Pr el i mi nar y Test s

Fi el d Test s;  G[ ,  [ _____] ]

  At  l east  2 weeks bef or e st ar t i ng f i el d t est s

Manuf act ur er ' s Repr esent at i ve;  G[ ,  [ _____] ]

Fi el d Tr ai ni ng;  G[ ,  [ _____] ]

Ar my Fi nal  Accept ance Test
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Navy For mal  I nspect i on and Test s

SD- 06 Test  Repor t s

Pr el i mi nar y Test s

  [ 3]  [ _____]  copi es of  t he compl et ed Pr el i mi nar y Test s Repor t s,  
no l at er  t hat  [ 7]  [ _____]  days af t er  t he compl et i on of  t he 
Pr el i mi nar y Test s.

Ar my Fi nal  Accept ance Test
Navy For mal  I nspect i on and Test s;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

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

  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 f i r e pump i nst al l at i on dr awi ngs

Qual i f i cat i ons of  Wel der s

Qual i f i cat i ons of  I nst al l er

Pr el i mi nar y Test  Cer t i f i cat i on

Fi nal  Test  Cer t i f i cat i on

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

Oper at i ng and Mai nt enance I nst r uct i ons;  G[ ,  [ _____] ]

  At  l east  [ 14]  [ _____]  days pr i or  t o conduct i ng f i el d t r ai ni ng

Fl ow Met er

  Submi t  Dat a Package 2 f or  f l ow met er  and cont r ol l er s i n 
accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

1. 6   EXTRA MATERI ALS

Submi t  Spar e Par t s dat a f or  each di f f er ent  i t em of  equi pment  and mat er i al  
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.   I ncl ude 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 .

1. 7   QUALI TY ASSURANCE

1. 7. 1   Fi r e Pr ot ect i on Speci al i s t

**************************************************************************
NOTE:   For  Navy pr oj ect s admi ni st er ed by t he Paci f i c  
Di v i s i on and Engi neer i ng Fi el d Act i v i t y Chesapeake,  
Naval  Faci l i t i es Engi neer i ng Command,  i ncl ude t hi s 
par agr aph r equi r i ng t he mi ni mum qual i f i cat i on of  a 
NI CET Level - I I I  t echni c i an f or  pr epar at i on of  al l  
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f i r e pr ot ect i on syst em dr awi ngs.
**************************************************************************

Wor k speci f i ed i n t hi s sect i on 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 .   Submi t  t he 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 s.   The Fi r e Pr ot ect i on Speci al i s t  shal l  be an i ndi v i dual  who i s 
a r egi st er ed pr of essi onal  engi neer  and a Ful l  Member  of  t he Soci et y of  Fi r e 
Pr ot ect i on Engi neer s or  who i s cer t i f i ed as a Level  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 Aut omat i c Spr i nkl er  Syst em 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.   The Fi r e 
Pr ot ect i on Speci al i s t  shal l  be r egul ar l y engaged i n t he desi gn and 
i nst al l at i on of  t he t ype and compl exi t y of  syst em speci f i ed i n t he Cont r act  
document s,  and shal l  have ser ved i n a s i mi l ar  capaci t y f or  at  l east  t hr ee 
syst ems t hat  have per f or med i n t he manner  i nt ended f or  a per i od of  not  l ess 
t han 6 mont hs.

1. 7. 2   Qual i f i cat i ons of  Wel der s

Submi t  cer t i f i cat es of  each wel der ' s qual i f i cat i ons pr i or  t o s i t e wel di ng;  
cer t i f i cat i ons shal l  not  be mor e t han one year  ol d.

1. 7. 3   Qual i f i cat i ons of  I nst al l er

Pr i or  t o i nst al l at i on,  submi t  dat a f or  appr oval  showi ng t hat  t he Cont r act or  
has successf ul l y  i nst al l ed f i r e pumps and associ at ed equi pment  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 such r equi r ed exper i ence.   The dat a 
shal l  i ncl ude t he names and l ocat i ons of  at  l east  t wo 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  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 18 mont hs.

1. 7. 4   Pr el i mi nar y Test  Cer t i f i cat i on

When pr el i mi nar y t est s have been compl et ed and cor r ect i ons made,  submi t  a 
s i gned and dat ed cer t i f i cat e wi t h a r equest  f or  a f or mal  i nspect i on and 
tests.

1. 7. 5   Fi nal  Test  Cer t i f i cat i on

Concur r ent  wi t h t he Fi nal  Accept ance Test  Repor t ,  submi t  cer t i f i cat i on by 
t he Fi r e Pr ot ect i on Speci al i s t  t hat  t he f i r e pump i nst al l at i on i s i n 
accor dance wi t h t he cont r act  r equi r ement s,  i ncl udi ng s i gned appr oval  of  t he 
Pr el i mi nar y and Fi nal  Accept ance Test  Repor t s. [   Submi t  dat a f or  appr oval  
showi ng t he name and cer t i f i cat i on of  al l  i nvol ved i ndi v i dual s wi t h such 
qual i f i cat i ons at  or  pr i or  t o submi t t al  of  dr awi ngs. ]

1. 7. 6   Manuf act ur er ' s Repr esent at i ve

Wor k speci f i ed i n t hi s sect i on shal l  be per f or med under  t he super vi s i on of  
and cer t i f i ed by a r epr esent at i ve of  t he f i r e pump manuf act ur er .   Submi t  
t he name and document at i on of  cer t i f i cat i on of  t he pr oposed Manuf act ur er ' s 
Repr esent at i ve,  concur r ent  wi t h submi t t al  of  t he Fi r e Pr ot ect i on Speci al i s t  
Qual i f i cat i ons.   The Manuf act ur er ' s Repr esent at i ve shal l  be 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 pump( s)  
speci f i ed i n t he Cont r act  document s,  and shal l  have ser ved i n a s i mi l ar  
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capaci t y f or  at  l east  t hr ee syst ems t hat  have per f or med i n t he manner  
i nt ended f or  a per i od of  not  l ess t han 6 mont hs.

1. 8   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
excessi ve humi di t y and t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  
cont ami nant s.   Addi t i onal l y,  al l  pi pes shal l  be ei t her  capped or  pl ugged 
unt i l  i nst al l ed.

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

a.   Mat er i al s and equi pment  shal l  be st andar d pr oduct s of  a manuf act ur er  
r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s and shal l  
essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  
l east  2 year s pr i or  t o bi d openi ng.

b.   Submi t  manuf act ur er ' s cat al og dat a i ncl uded wi t h t he Fi r e Pump 
I nst al l at i on Dr awi ngs f or  each separ at e pi ece of  equi pment  pr oposed f or  
use i n t he syst em.   Cat al og 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 annot at ed t o i ndi cat e 
model  t o be pr ovi ded.   I n addi t i on,  a compl et e equi pment  l i s t  t hat  
i ncl udes equi pment  descr i pt i on,  model  number  and quant i t y shal l  be 
pr ovi ded.   Cat al og dat a f or  mat er i al  and equi pment  shal l  i ncl ude,  but  
not  be l i mi t ed t o,  t he f ol l owi ng:

( 1)   Fi r e pumps,  dr i ver s and cont r ol l er s i ncl udi ng manuf act ur er ' s 
cer t i f i ed shop t est  char act er i st i c  cur ve f or  each pump.   Shop t est  
cur ve may be submi t t ed af t er  appr oval  of  cat al og dat a but  shal l  be 
submi t t ed pr i or  t o t he f i nal  t est s.

( 2)   Pr essur e mai nt enance pump and cont r ol l er .

( 3)   Pi pi ng component s.  

( 4)   Val ves,  i nc l udi ng gat e,  check,  gl obe and r el i ef  val ves.

( 5)   Gauges.

( 6)   Hose val ve mani f ol d t est  header  and hose val ves.

( 7)   Fl ow met er .

( 8)   Rest r i ct i ve or i f i ce uni on.

( 9)   Associ at ed devi ces and equi pment .

c.   Al l  equi pment  shal l  have a namepl at e t hat  i dent i f i es t he manuf act ur er ' s 
name,  addr ess,  t ype or  st y l e,  model  or  ser i al  number ,  [ cont r act  number  
and accept ed dat e;  capaci t y or  s i ze;  syst em i n whi ch i nst al l ed and 
syst em whi ch i t  cont r ol s]  and cat al og number .   Pumps and mot or s shal l  
have st andar d namepl at es secur el y af f i xed i n a conspi cuous pl ace and 
easy t o r ead.   Fi r e pump shal l  have namepl at es and mar ki ngs i n 
accor dance wi t h UL 448.   Di esel  dr i ver  shal l  have namepl at e and 
mar ki ngs i n accor dance wi t h UL 1247.   El ect r i c  mot or  namepl at es shal l  
pr ovi de t he mi ni mum i nf or mat i on r equi r ed by NFPA 70,  Sect i on 430- 7.
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2. 2   FI RE PUMP

**************************************************************************
NOTE:   I n sel ect i ng r at ed head pr essur es of  f i r e 
pumps,  t he f act  t hat  hor i zont al  spl i t  case f i r e 
pumps and ver t i cal  t ur bi ne f i r e pumps devel op 140 
per cent  of  r at ed head pr essur e when oper at i ng under  
shut of f  or  " chur n"  condi t i ons shoul d be consi der ed.   
Maxi mum desi r ed f i r e pump r at ed head pr essur es ar e 
862 kPa 125 psi g f or  hor i zont al  spl i t  case pumps and 
690 kPa 100 psi g f or  ver t i cal  t ur bi ne pumps.

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

Fi r e pump shal l  be [ el ect r i c  mot or  dr i ven]  [ di esel  engi ne dr i ven] .   Each 
pump capaci t y shal l  be r at ed at  [ _____]  L/ second gpm wi t h a r at ed net  
pr essur e of  [ _____]  kPa psi .   Fi r e pump shal l  f ur ni sh not  l ess t han 150 
per cent  of  r at ed f l ow capaci t y at  not  l ess t han 65 per cent  of  r at ed net  
pr essur e.   Pump shal l  be cent r i f ugal  [ hor i zont al  spl i t  case] [ wat er  
l ubr i cat ed,  ver t i cal  shaf t  t ur bi ne] [ end- suct i on] [ i n- l i ne]  f i r e pump.   
Hor i zont al  pump shal l  be equi pped wi t h aut omat i c ai r  r el ease devi ces.   The 
maxi mum r at ed pump speed shal l  be 2100 r pm when dr i v i ng t he pump at  r at ed 
capaci t y.   Pump shal l  be [ aut omat i c st ar t  and manual  st op] [ manual  
pushbut t on st ar t  and st op] [ aut omat i c st ar t  and aut omat i c st op] .   Pump shal l  
conf or m t o t he r equi r ement s of  UL 448.   Fi r e pump di schar ge and suct i on 
gauges shal l  be oi l - f i l l ed t ype.

2. 3   REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

2. 3. 1   Gener al  Requi r ement s

Mat er i al s and Equi pment  shal l  have been t est ed by Under wr i t er s 
Labor at or i es,  I nc.  and l i s t ed i n UL Fi r e Pr ot  Di r  or  appr oved by Fact or y 
Mut ual  and l i s t ed i n FM APP GUI DE.   Wher e t he t er ms " l i s t ed"  or  " appr oved"  
appear  i n t hi s speci f i cat i on,  such shal l  mean l i s t ed i n UL Fi r e Pr ot  Di r  or  
FM APP GUI DE.

2. 3. 2   Alarms

**************************************************************************
NOTE:   Power  f or  al ar ms must  be f r om a sour ce ot her  
t han t he engi ne st ar t i ng bat t er i es and shal l  not  
exceed 125 vol t s .   Power  shal l  not  be suppl i ed f r om 
t he same ci r cui t  suppl y i ng power  t o t he f i r e pump 
cont r ol l er s or  f r om an emer gency c i r cui t .

The pr ef er r ed ar r angement  f or  det ect i ng an abnor mal  
pump condi t i on i s v i a a r emot e pump t r oubl e panel  
l ocat ed i n a const ant l y at t ended space.   The 
pr ef er r ed l ocat i ons f or  t hi s panel  ar e t he Fi r e 
Depar t ment  or  Fi r e Al ar m Headquar t er s.   Ot her  
l ocat i ons whi ch ar e accept abl e,  pr ovi di ng t hey ar e 
const ant l y at t ended,  i ncl ude Publ i c Wor ks Tr oubl e 
Desks,  Dut y Wat er  Of f i ces,  and Power  Pl ant  Cont r ol  
Stations.

For  i nst al l at i ons wher e t her e i s a base f i r e al ar m 
syst em whi ch i s capabl e of  di st i ngui shi ng bet ween 
al ar ms and super vi sor y s i gnal s ( e. g. ,  r adi o syst ems,  
mul t i pl ex syst ems,  di gi t al  al ar m communi cat i on 
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syst ems,  or  ot her  super vi sed syst ems wi t h s i mi l ar  
capabi l i t i es, )  t he pr ef er r ed met hod of  r emot e pump 
super vi s i on i s v i a t he super vi sed al ar m syst em,  not  
v i a a r emot e pump t r oubl e panel .   A r emot e pump 
panel  shoul d be used onl y as a l ast  r esor t ,  and onl y 
i f  t he wi r i ng bet ween t he pump and t he panel  i s  
super vi sed i n accor dance wi t h NFPA 72.

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

Pr ovi de audi bl e and vi sual  al ar ms as r equi r ed by NFPA 20 on t he 
cont r ol l er .   Pr ovi de r emot e super vi s i on as r equi r ed by NFPA 20,  i n 
accor dance wi t h NFPA 72 under  Sect i on [ _____] .   Pr ovi de r emot e al ar m 
devi ces l ocat ed [ at  [ _____] ] [ as i ndi cat ed] .   Al ar m si gnal  shal l  be 
act i vat ed upon t he f ol l owi ng condi t i ons:   [ el ect r i c  mot or  cont r ol l er  has 
oper at ed i nt o a pump r unni ng condi t i on,  l oss of  el ect r i cal  power  t o 
el ect r i c  mot or  st ar t er ,  and phase r ever sal  on l i ne s i de of  mot or  st ar t er ]  
[ engi ne dr i ve cont r ol l er  has oper at ed i nt o an engi ne r unni ng condi t i on,  
engi ne dr i ve cont r ol l er  mai n swi t ch has been t ur ned t o OFF or  t o MANUAL 
posi t i on,  t r oubl e on engi ne dr i ven cont r ol l er  or  engi ne] .   Ext er i or  al ar m 
devi ces shal l  be weat her pr oof  t ype.   Pr ovi de al ar m si l enci ng swi t ch and r ed 
s i gnal  l amp,  wi t h s i gnal  l amp ar r anged t o come on when swi t ch i s pl aced i n 
OFF posi t i on.

2. 4   UNDERGROUND PI PI NG COMPONENTS

**************************************************************************
NOTE:   The dr awi ngs must  show t he ser vi ce connect i on 
det ai l s  and t he pi pi ng f r om t he wat er  suppl y.   The 
dr awi ngs must  show det ai l s  of  t he wat er  ser vi ce 
poi nt - of - ent r y i nt o t he pump r oom or  pump house and 
t hr ough t he f l oor  s l ab,  and under gr ound pi pi ng 
r est r ai nt s,  i ncl udi ng number  and si ze of  r est r ai ni ng 
r ods and t hr ust  bl ocks.

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

2. 4. 1   Pi pe and Fi t t i ngs

**************************************************************************
NOTE:   I n l ast  sent ence,  use f i r s t  phr ase i n 
br acket s f or  connect i on t o exi st i ng wat er  
di st r i but i on syst em;  del et e f i r st  phr ase i n br acket s 
onl y f or  connect i on t o new wat er  di st r i but i on 
syst em.   For  pi pe l ar ger  t han 300 mm 12 i nches,  
det ai l  met hods f or  anchor i ng pi pi ng i ncl udi ng pi pe 
c l amps and t i e r ods.   Consul t  NFPA 24 f or  r equi r ed 
dept h of  cover age of  bur i ed f i r e mai ns.

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

Pr ovi de out s i de- coat ed,  cement  mor t ar - l i ned,  duct i l e- i r on pi pe ( wi t h a 
r at ed wor ki ng pr essur e of  [ 1034] [ 1207] [ _____]  kPa [ 150] [ 175] [ _____]  psi )  
conf or mi ng t o NFPA 24 f or  pi pi ng under  t he bui l di ng and l ess t han 1. 50 m 5 
f eet  out s i de of  t he bui l di ng wal l s.   Anchor  t he j oi nt s i n accor dance wi t h 
NFPA 24;  pr ovi de concr et e t hr ust  bl ock at  t he el bow wher e t he pi pe t ur ns up 
t owar d t he f l oor ,  and r est r ai n t he pi pe r i ser  wi t h st eel  r ods f r om t he 
el bow t o t he f l ange above t he f l oor .   Mi ni mum pi pe s i ze shal l  be 150 mm 6 
i nches.   Mi ni mum dept h of  cover  shal l  be as r equi r ed by NFPA 24,  but  no 
l ess t han 1 m 3 f eet .   Pi pi ng mor e t han 1. 50 m 5 f eet  out s i de of  t he 
bui l di ng wal l s shal l  be [ out s i de coat ed,  AWWA C104/ A21. 4cement 
mortar-lined, AWWA C151/ A21. 51 duct i l e- i r on pi pe,  and AWWA C110/ A21. 10 
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f i t t i ngs conf or mi ng t o NFPA 24] [ pr ovi ded under  Sect i on 33 11 00 WATER 
UTI LI TY DI STRI BUTI ON PI PI NG] .

2. 4. 2   Fi t t i ngs and Gasket s

Fi t t i ngs shal l  be duct i l e i r on conf or mi ng t o AWWA C110/ A21. 10.   Gasket s 
shal l  be sui t abl e i n desi gn and s i ze f or  t he pi pe wi t h whi ch such gasket s 
ar e t o be used.   Gasket s f or  duct i l e i r on pi pe j oi nt s shal l  conf or m t o 
AWWA C111/ A21. 11.

2. 4. 3   Val ves and Val ve Boxes

Val ves shal l  be gat e val ves conf or mi ng t o AWWA C500 or  UL 262.   Val ves 
shal l  have cast - i r on body and br onze t r i m.   Val ve shal l  open by 
count er cl ockwi se r ot at i on.   Except  f or  post  i ndi cat or  val ves,  al l  
under gr ound val ves shal l  be pr ovi ded wi t h an adj ust abl e cast - i r on or  
duct i l e i r on val ve box of  a s i ze sui t abl e f or  t he val ve on whi ch t he box i s 
t o be used,  but  not  l ess t han 133 mm 5. 25 i nches i n di amet er .   The box 
shal l  be coat ed wi t h bi t umi nous coat i ng.   A cast - i r on or  duct i l e- i r on cover  
wi t h t he wor d " WATER"  cast  on t he cover  shal l  be pr ovi ded f or  each box.

2. 4. 4   Gat e Val ve and I ndi cat or  Post s

**************************************************************************
NOTE:   Thi s par agr aph wi l l  be del et ed i f  under gr ound 
val ves ar e ei t her  not  r equi r ed or  ar e speci f i ed 
elsewhere.

The Ai r  For e r equi r es t amper  swi t ches on t he 
i ndi cat or  post s.

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

Gat e val ves f or  under gr ound i nst al l at i on shal l  be of  t he i nsi de scr ew t ype 
wi t h count er cl ockwi se r ot at i on t o open.   Wher e i ndi cat i ng t ype val ves ar e 
shown or  r equi r ed,  i ndi cat i ng val ves shal l  be gat e val ves wi t h an appr oved 
i ndi cat or  post  of  a l engt h t o per mi t  t he t op of  t he post  t o be l ocat ed 900 
mm 3 f eet  above f i ni shed gr ade.   Gat e val ves and i ndi cat or  post s shal l  be 
pr ovi ded wi t h one coat  of  pr i mer  and t wo coat s of  r ed enamel  pai nt  and 
shal l  be l i s t ed i n UL Fi r e Pr ot  Di r  or  FM APP GUI DE.

2. 4. 5   Bur i ed Ut i l i t y  War ni ng and I dent i f i cat i on Tape

Det ect abl e al umi num f oi l  pl ast i c- backed t ape or  det ect abl e magnet i c  pl ast i c 
t ape manuf act ur ed speci f i cal l y  f or  war ni ng and i dent i f i cat i on of  bur i ed 
pi pi ng shal l  be pr ovi ded f or  al l  bur i ed pi pi ng.   Tape shal l  be det ect abl e 
by an el ect r oni c det ect i on i nst r ument .   Tape shal l  be pr ovi ded i n r ol l s ,  80 
mm 3 i nches mi ni mum wi dt h,  col or - coded f or  t he ut i l i t y  i nvol ved and 
i mpr i nt ed i n bol d bl ack l et t er s cont i nuousl y and r epeat edl y over  t he ent i r e 
t ape l engt h.   War ni ng and i dent i f i cat i on shal l  be " CAUTI ON BURI ED WATER 
PI PI NG BELOW"  or  s i mi l ar  wor di ng.   Code and l et t er i ng shal l  be per manent  
and unaf f ect ed by moi st ur e and ot her  subst ances cont ai ned i n t he t r ench 
backf i l l  mat er i al .   Tape shal l  be bur i ed at  a dept h of  300 mm 12 i nches 
bel ow t he t op sur f ace of  ear t h or  t he t op sur f ace of  t he subgr ade under  
pavement.

SECTI ON 21 30 00  Page 19



2. 5   ABOVEGROUND PI PI NG COMPONENTS

2. 5. 1   Pi pe Si zes 65 mm 2. 5 i nches and Lar ger

2. 5. 1. 1   Pipe

Pi pi ng shal l  be [ ASTM A53/ A53M][ ASTM A795/ A795M] ,  Wei ght  Cl ass STD 
( St andar d) ,  Schedul e 40 ( except  f or  Schedul e 30 f or  pi pe s i zes 200 mm 8 
i nchesand gr eat er  i n di amet er ) ,  Type E or  Type S,  Gr ade A;  bl ack st eel  
pi pe.   St eel  pi pe shal l  be j oi ned by means of  f l anges wel ded t o t he pi pe or  
mechani cal  gr ooved j oi nt s onl y.   Pi pi ng shal l  not  be j oi nt ed by wel di ng or  
wel d f i t t i ngs.   Suct i on pi pi ng shal l  be gal vani zed on t he i nsi de i n 
accor dance wi t h NFPA 20.

2. 5. 1. 2   Gr ooved Mechani cal  Joi nt s and Fi t t i ngs

Joi nt s and f i t t i ngs shal l  be desi gned f or  not  l ess t han 1200 kPa 175 psi  
ser vi ce and shal l  be t he pr oduct  of  t he same manuf act ur er .   Fi t t i ng and 
coupl i ng houses shal l  be mal l eabl e i r on conf or mi ng t o ASTM A47/ A47M,  Gr ade 
32510;  duct i l e i r on conf or mi ng t o ASTM A536,  Gr ade 65- 45- 12.   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 f i t t 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.

2. 5. 1. 3   Flanges

Fl anges shal l  be ASME B16. 5,  Cl ass 150 f l anges.   Fl anges shal l  be pr ovi ded 
at  val ves,  connect i ons t o equi pment ,  and wher e i ndi cat ed.

2. 5. 1. 4   Gaskets

Gasket s shal l  be AWWA C111/ A21. 11,  c l ot h i nser t ed r ed r ubber  gasket s.

2. 5. 1. 5   Bolts

Bol t s shal l  be [ ASTM A449,  Type [ 1] [ 2] ] [ ASTM A193/ A193M,  Gr ade B7] .   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 t or que.

2. 5. 1. 6   Nuts

Nut s shal l  be [ ASTM A194/ A194M,  Gr ade 7] [ ASTM A193/ A193M,  Gr ade 5] [
ASTM A563M ASTM A563,  Gr ade [ C3] [ DH3] ] .

2. 5. 1. 7   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. 5. 2   Pi pi ng Si zes 50 mm 2 i nches and Smal l er

2. 5. 2. 1   St eel  Pi pe

St eel  pi pi ng shal l  be [ ASTM A795/ A795M,  Wei ght  Cl ass STD ( St andar d) ,  
Schedul e 40,  Type E or  Type S,  Gr ade A] [ ASTM A53/ A53M,  Wei ght  Cl ass XS 
( Ext r a St r ong) ] ,  z i nc- coat ed st eel  pi pe wi t h t hr eaded end connect i ons.   
Fi t t i ngs shal l  be [ ASME B16. 3][ ASME B16. 39] ,  Cl ass 150,  z i nc- coat ed 
t hr eaded f i t t i ngs.   Uni ons shal l  be ASME B16. 39,  Cl ass 150,  z i nc- coat ed 
unions.
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2. 5. 2. 2   Copper  Tubi ng

Copper  t ubi ng shal l  be ASTM B88M ASTM B88,  Type L or  K,  sof t  anneal ed.   
Fi t t i ngs shal l  be ASME B16. 26,  f l ar ed j oi nt  f i t t i ngs.   Pi pe ni ppl es shal l  
be ASTM B42 copper  pi pe wi t h t hr eaded end connect i ons.

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

Pi pe hanger s and suppor t  shal l  be [ MSS SP- 58] [ UL l i s t ed UL Fi r e Pr ot  Di r  or  
FM appr oved FM APP GUI DE]  and shal l  be t he adj ust abl e t ype.   Fi ni sh of  
r ods,  nut s,  washer s,  hanger s,  and suppor t s shal l  be z i nc- pl at ed af t er  
fabrication.

2. 5. 4   Valves

Val ves shal l  be UL l i s t ed UL Fi r e Pr ot  Di r  or  FM appr oved FM APP GUI DE f or  
f i r e pr ot ect i on ser vi ce.   Val ves shal l  have f l ange or  t hr eaded end 
connections.

2. 5. 4. 1   Gat e Val ves and Cont r ol  Val ves

Gat e val ves and cont r ol  val ves shal l  be out s i de scr ew and yoke ( O. S. &Y. )  
t ype whi ch open by count er cl ockwi se r ot at i on.   But t er f l y- t ype cont r ol  
val ves ar e not  per mi t t ed.

2. 5. 4. 2   Tamper  Swi t ch

**************************************************************************
NOTE:   Pr ovi de t amper  swi t ches on cont r ol  val ves 
when pr ef er r ed by t he user  or  when val ves ar e 
subj ect  t o t amper i ng.   An al t er nat e al l owed by NFPA 
i s t o l ock OS& Y val ves open wi t h chai n and padl ock.

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

The suct i on cont r ol  val ves,  t he di schar ge cont r ol  val ves,  val ves t o t est  
header  and f l ow met er ,  and t he by- pass cont r ol  val ves shal l  be equi pped 
wi t h val ve t amper  swi t ches f or  moni t or i ng by t he f i r e al ar m syst em.

2. 5. 4. 3   Check Val ve

Check val ve shal l  be c l ear  open,  swi ng t ype check val ve wi t h f l ange or  
t hr eaded i nspect i on pl at e.

2. 5. 4. 4   Rel i ef  Val ve

**************************************************************************
NOTE:   Pi pi ng of  a r el i ef  val ve back t o t he pump 
suct i on connect i on shoul d be avoi ded except  when i t  
i s  not  possi bl e t o di spose of  t he di schar ge wat er .   
I n such cases,  t he r el i ef  val ve di schar ge pi pi ng t ee 
connect i on t o t he suct i on shoul d have i t s cent er l i ne 
pl ane per pendi cul ar  t o t he pump shaf t .   The t ee 
connect i on shoul d be at  l east  10 di amet er s f r om t he 
pump suct i on f l ange.

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

Rel i ef  val ve shal l  be [ pi l ot  oper at ed] [  or  ] [ spr i ng oper at ed]  t ype 
conf or mi ng t o NFPA 20.   A means of  det ect i ng wat er  mot i on i n t he r el i ef  
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l i nes shal l  be pr ovi ded wher e t he di schar ge i s not  v i s i bl e wi t hi n t he pump 
house.

2. 5. 4. 5   Ci r cul at i ng Rel i ef  Val ve

An adj ust abl e c i r cul at i ng r el i ef  val ve shal l  be pr ovi ded f or  each f i r e pump 
i n accor dance wi t h NFPA 20.

2. 5. 4. 6   Suct i on Pr essur e Regul at i ng Val ve

**************************************************************************
NOTE:   Del et e suct i on pr essur e r egul at i ng val ve 
unl ess r equi r ed f or  t he speci f i c  wat er  suppl y.

When an over si zed pump has been i nst al l ed on a wat er  
di st r i but i on syst em,  t he pump shoul d sat i sf y t he 
demand wi t hout  dr awi ng t he r esi dual  pr essur e of  t he 
wat er  syst em bel ow a saf e l evel ,  whi ch i s nor mal l y  
bet ween 69 and 138 kPa 10 and 20 psi .   A 
pi l ot - cont r ol l ed,  hydr aul i cal l y- act uat ed,  mi ni mum 
suct i on pr essur e sust ai ni ng val ve may be necessar y 
when suct i on pr essur es can be dr awn down t o unsaf e 
l evel s.   These val ves ar e pr ovi ded on t he di schar ge 
l i ne of  t he f i r e pump.   The pump suct i on pr essur e i s 
moni t or ed t hr ough a pr essur e l i ne t o t he cont r ol l i ng 
mechani sm of  t he r egul at i ng val ve.

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

Suct i on pr essur e r egul at i ng val ve shal l  be FM appr oved FM APP GUI DE.   
Suct i on pr essur e shal l  be moni t or ed t hr ough a pr essur e l i ne t o t he 
cont r ol l i ng mechani sm of  t he r egul at i ng val ve.   Val ve shal l  be ar r anged i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

2. 5. 5   Hose Val ve Mani f ol d Test  Header

**************************************************************************
NOTE:   Use t hi s par agr aph f or  Navy pr oj ect s.

A det ai l  of  t he hose val ve mani f ol d t est  header  must  
be i ndi cat ed on t he cont r act  dr awi ngs showi ng suppl y 
ar r angement ,  s i ze of  header  suppl y pi pi ng,  number  of  
hose val ves,  val ve ar r angement ,  and t est  header  
l ocat i on.   Wher e possi bl e,  a " st r ai ght  l i ne 
mani f ol d"  t est  header  whi ch al l ows t he pump t o be 
t est ed wi t hout  t he use of  f i r e hoses shoul d be 
pr ovi ded i n l i eu of  t he st andar d " r osebud"  t est  
header .   The st r ai ght  l i ne mani f ol d t est  header  i s  
not  a st ock i t em and must  be shop f abr i cat ed i n 
accor dance wi t h t he cont r act  dr awi ngs.   I n l i eu of  
t he hose val ve mani f ol d t est  header ,  t hi s par agr aph 
may be changed t o speci f y an i nl i ne wat er  met er i ng 
devi ce i n accor dance wi t h NFPA 20,  subj ect  t o t he 
appr oval  of  t he Engi neer i ng Fi el d Di v i s i on,  Naval  
Faci l i t i es Engi neer i ng Command,  Fi r e Pr ot ect i on 
Engineer.

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

Const r uct  header  of  st eel  pi pe.   Pr ovi de ASME B16. 5,  Cl ass 150 f l anged 
i nl et  connect i on t o hose val ve mani f ol d assembl y.   Pr ovi de appr oved br onze 
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hose gat e val ve wi t h 65 mm 2. 5 i nch Nat i onal  St andar d mal e hose t hr eads 
wi t h cap and chai n;  l ocat e one met er  3 f eet  above gr ade i n t he hor i zont al  
posi t i on f or  each t est  header  out l et .   Wel di ng shal l  be met al l i c  ar c 
pr ocess i n accor dance wi t h ASME B31. 1.

2. 5. 6   Pi pe Sl eeves

A pi pe s l eeve shal l  be pr ovi ded at  each l ocat i on wher e pi pi ng passes 
ent i r el y t hr ough wal l s,  cei l i ngs,  r oof s,  and f l oor s,  i ncl udi ng pi pe 
ent er i ng bui l di ngs f r om t he ext er i or .   Secur e s l eeves i n posi t i on and 
l ocat i on dur i ng const r uct i on.   Pr ovi de s l eeves of  suf f i c i ent  l engt h t o pass 
t hr ough ent i r e t hi ckness of  wal l s ,  cei l i ngs,  and f l oor s.   Pr ovi de 25 mm one 
i nch mi ni mum cl ear ance bet ween ext er i or  of  pi pi ng or  pi pe i nsul at i on,  and 
i nt er i or  of  s l eeve or  cor e- dr i l l ed hol e.   Fi r ml y pack space wi t h mi ner al  
wool  i nsul at i on.   Seal  space at  bot h ends of  t he s l eeve or  cor e- dr i l l ed 
hol e wi t h pl ast i c wat er pr oof  cement  whi ch wi l l  dr y t o a f i r m but  pl i abl e 
mass,  or  pr ovi de a mechani cal l y adj ust abl e segment ed el ast omer i c seal .   I n 
f i r e wal l s and f i r e f l oor s,  a f i r e seal  shal l  be pr ovi ded bet ween t he pi pe 
and t he s l eeve i n accor dance wi t h Sect i on 07 84 00 FI RESTOPPI NG.

a.   Sl eeves i n Masonr y and Concr et e Wal l s,  Cei l i ngs,  Roof s,  and Fl oor s:  
Pr ovi de hot - di p gal vani zed st eel ,  duct i l e- i r on,  or  cast - i r on pi pe 
s l eeves.   Cor e dr i l l i ng of  masonr y and concr et e may be pr ovi ded i n l i eu 
of  pi pe s l eeves pr ovi ded t hat  cavi t i es i n t he cor e- dr i l l ed hol e be 
compl et el y gr out ed smoot h.

b.   Sl eeves i n Ot her  Than Masonr y and Concr et e Wal l s,  Cei l i ngs,  Roof s,  and 
Fl oor s:   Pr ovi de gal vani zed st eel  sheet  pi pe not  l ess t han 4. 4 
kg/ squar e m 0. 90 psf .

2. 5. 7   Escut cheon Pl at es

Pr ovi de one- pi ece or  spl i t - hi nge met al  pl at es f or  pi pi ng ent er i ng f l oor s,  
wal l s,  and cei l i ngs i n exposed ar eas.   Pr ovi de pol i shed st ai nl ess st eel  or  
chr omi um- pl at ed f i ni sh on copper  al l oy pl at es i n f i ni shed spaces.   Pr ovi de 
pai nt  f i ni sh on pl at es i n unf i ni shed spaces.   Pl at es shal l  be secur ed i n 
place.

2. 6   DI SI NFECTI NG MATERI ALS

2. 6. 1   Li qui d Chl or i ne

Li qui d chl or i ne shal l  conf or m t o AWWA B301.

2. 6. 2   Hypochlorites

Cal c i um hypochl or i t e and sodi um hypochl or i t e shal l  conf or m t o AWWA B300.

2. 7   ELECTRI C MOTOR DRI VER

**************************************************************************
NOTE:   The desi gn of  t he power  suppl y t o t he 
el ect r i c  dr i ve f i r e pumps wi l l  compl y wi t h Chapt er  6 
of  NFPA 20 and t o NFPA 70.   The f i r e pump power  
suppl y and f i r e pump power  suppl y c i r cui t s and 
f eeder s wi l l  be i ndi cat ed and det ai l ed on t he 
drawings.

Power  suppl y pr ot ect i ve devi ces i nst al l ed i n t he 
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power  suppl y c i r cui t s and i n t he f i r e pump f eeder  
c i r cui t s wi l l  be desi gned not  t o open at  t he sum of  
t he l ocked r ot or  cur r ent s ( cont i nuous)  of  t he f i r e 
pump mot or  and any ot her  maxi mum l oads on t he 
c i r cui t  per  NFPA 20.

Fi r e pump f eeder  c i r cui t  conduct or s wi l l  be 
physi cal l y  r out ed out s i de of  t he bui l di ng( s) ,  
excl udi ng t he el ect r i cal  swi t chgear  r oom and t he 
pump r oom.   When t he f i r e pump f eeder  conduct or s 
must  be r out ed t hr ough bui l di ngs,  t hey wi l l  be 
bur i ed or  encl osed by 50 mm 2 i nches of  concr et e or  
equi val ent  f i r e- r at ed const r uct i on.

Desi gner  wi l l  i ndi cat e and det ai l  t he gr oundi ng of  
t he cont r ol l er  per  NFPA 20.

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

Mot or s,  cont r ol l er s,  cont act or s,  and di sconnect s shal l  be pr ovi ded wi t h 
t hei r  r espect i ve pi eces of  equi pment ,  as speci f i ed her ei n and shal l  have 
el ect r i cal  connect i ons pr ovi ded under  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Cont r ol l er s and cont act or s shal l  have a maxi mum of  
120- vol t  cont r ol  c i r cui t s,  and auxi l i ar y cont act s f or  use wi t h t he cont r ol s 
f ur ni shed.   When mot or s and equi pment  f ur ni shed ar e l ar ger  t han s i zes 
i ndi cat ed,  t he cost  of  pr ovi di ng addi t i onal  el ect r i cal  ser vi ce and r el at ed 
wor k shal l  be i ncl uded under  t hi s  sect i on.   Mot or  shal l  conf or m t o NEMA MG 1
 Desi gn B t ype.   I nt egr al  s i ze mot or s shal l  be t he pr emi um ef f i c i ency t ype 
i n accor dance wi t h NEMA MG 1.   Mot or  wat t age hor sepower  shal l  be of  
suf f i c i ent  s i ze so t hat  t he namepl at e wat t age hor sepower  r at i ng wi l l  not  be 
exceeded t hr oughout  t he ent i r e publ i shed pump char act er i st i c  cur ve.   The 
mot or  and f i r e pump cont r ol l er  shal l  be f ul l y  compat i bl e.

2. 8   DI ESEL ENGI NE DRI VER

**************************************************************************
NOTE:   Speci al  caut i on must  be exer ci sed i n 
speci f y i ng power  r equi r ement s because,  once a pr oper  
pump i s sel ect ed,  onl y t hat  di esel  engi ne dr i ver  i n 
t he UL Fi r e Pr ot ect i on Equi pment  Di r ect or y 
cor r espondi ng t o pump r equi r ement s i s accept abl e.   
Sel ect i on of  a speci f i c  power  may t hen f ur t her  l i mi t  
t he suppl i er s of  t he equi pment .   Wher e 
di esel - engi ne- dr i ven pumps ar e pr ovi ded because 
r el i abl e el ect r i cal  power  i s not  avai l abl e t o t he 
pump,  desi gn t he pump r oom so t hat  el ect r i cal  power  
i s not  r equi r ed t o suppl y vent i l at i on r equi r ed f or  
engi ne oper at i on or  engi ne cool i ng,  or  pr ovi de t wo 
t ot al l y  i ndependent  sour ces of

Ambi ent  desi gn t emper at ur e wi l l  be based on 6 
degr ees C 10 degr ees F above t he 2- 1/ 2 per cent  
summer  desi gn dr y bul b t emper at ur e i n UFC 3- 400 02 
Engi neer i ng Weat her  Dat a.

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

Di esel  engi ne dr i ver  shal l  conf or m t o t he r equi r ement s of  UL 1247 and shal l  
be UL l i s t ed UL Fi r e Pr ot  Di r  or  FM appr oved FM APP GUI DE f or  f i r e pump 
ser vi ce.   Dr i ver  shal l  be of  t he make r ecommended by t he pump 
manuf act ur er .   The engi ne shal l  be c l osed ci r cui t ,  l i qui d- cool ed [ wi t h r aw 
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wat er  heat  exchanger ] [ wi t h r adi at or  and engi ne- dr i ven f an] .   Di esel  engi ne 
shal l  be el ect r i c  st ar t  t ype t aki ng cur r ent  f r om 2 bat t er y uni t s.   Engi ne 
shal l  be equi pped wi t h a f uel  i n- l i ne f i l t er - wat er  separ at or .   Engi ne 
condi t i ons shal l  be moni t or ed wi t h engi ne i nst r ument at i on panel  t hat  has a 
t achomet er ,  hour  met er ,  f uel  pr essur e gauge,  l ubr i cat i ng oi l  pr essur e 
gauge,  wat er  t emper at ur e gauge,  and ammet er  gauge.   Engi ne shal l  be 
connect ed t o hor i zont al - shaf t  pump by f l exi bl e coupl i ngs.   For  connect i ons 
t o ver t i cal - shaf t  f i r e pumps,  r i ght - angl e gear  dr i ves and uni ver sal  j oi nt s 
shal l  be used.   An engi ne j acket  wat er  heat er  shal l  be pr ovi ded t o mai nt ai n 
a t emper at ur e of  49 degr ees C 120 degr ees F i n accor dance wi t h NFPA 20.

2. 8. 1   Engi ne Capaci t y

Engi ne shal l  have adequat e wat t age hor sepower  t o dr i ve t he pump at  al l  
condi t i ons of  speed and l oad over  t he f ul l  r ange of  t he pump per f or mance 
cur ve.   The wat t age hor sepower  r at i ng of  t he engi ne dr i ver  shal l  be as 
r ecommended by t he pump manuf act ur er  and shal l  be der at ed f or  t emper at ur e 
and el evat i on i n accor dance wi t h NFPA 20.   Ambi ent  t emper at ur e at  t he pump 
l ocat i on shal l  be [ _____]  degr ees C degr ees F.   Si t e el evat i on shal l  be 
[ _____]  met er s f eet  above mean sea l evel  ( MSL) .

2. 8. 2   Exhaust  Syst em Ext er nal  t o Engi ne

**************************************************************************
NOTE:   I ndi cat e and speci f y adequat e saf eguar ds f or  
exhaust  pi pi ng passi ng t hr ough wal l s and r oof .   
Pr ovi de sui t abl e t hi mbl e and cl ear ance when pi pe 
passes t hr ough combust i bl e const r uct i on or  r oof i ng.

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

Exhaust  syst em shal l  compl y wi t h t he r equi r ement s of  NFPA 20 and NFPA 37.   
An exhaust  muf f l er  shal l  be pr ovi ded f or  each di esel  engi ne dr i ver  t o 
r educe noi se l evel s l ess t han [ 85] [ 95]  dBA.   A f l exi bl e connect or  wi t h 
f l ange connect i ons shal l  be pr ovi ded at  t he engi ne.   Fl exi bl e sect i ons 
shal l  be st ai nl ess st eel  sui t abl e f or  di esel - engi nes exhaust  gas at  538 
degr ees C 1000 degr ees F.

2. 8. 2. 1   St eel  Pi pe and Fi t t i ngs

ASTM A53/ A53M,  [ Schedul e 40] [ Wei ght  Cl ass XS ( Ext r a St r ong] ,  bl ack st eel ,  
wel di ng end connect i ons.   ASME B16. 9 or  ASME B16. 11 wel di ng f i t t i ngs shal l  
be of  t he same mat er i al  and wei ght  as t he pi pi ng.

2. 8. 2. 2   Flanges

ASME B16. 5,  Cl ass [ 300] [ 150] .   Fl anges shal l  be pr ovi ded at  connect i ons t o 
di esel  engi nes,  exhaust  muf f l er s,  and f l exi bl e connect i ons.   Gasket s shal l  
be ASME B16. 21,  composi t i on r i ng,  1. 5875 mm 0. 0625 i nch.   ASTM A193/ A193M, 
Gr ade [ B8] [ B7]  bol t s and ASTM A194/ A194M,  Gr ade [ 8] [ 7]  nut s shal l  be 
provided.

2. 8. 2. 3   Pi pi ng I nsul at i on

Compl y wi t h EPA r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Pr oduct s cont ai ni ng asbest os wi l l  not  be 
per mi t t ed.   Exhaust  pi pi ng syst em i ncl udi ng t he muf f l er  shal l  be i nsul at ed 
with ASTM C533 cal c i um si l i cat e i nsul at i on,  mi ni mum of  75 mm 3 i nches.   
I nsul at i on shal l  be secur ed wi t h not  l ess t han 9. 525 mm 0. 375 i nch wi dt h 
f i br ous gl ass r ei nf or ced wat er pr oof  t ape or  Type 304 st ai nl ess st eel  bands 
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spaced not  mor e t han 200 mm 8 i nches on cent er .   An al umi num j acket  
encasi ng t he i nsul at i on shal l  be pr ovi ded.   The al umi num j acket  shal l  have 
a mi ni mum t hi ckness of  0. 406 mm 0. 016 i nches,  a f act or y- appl i ed 
pol yet hyl ene and kr af t  paper  moi st ur e bar r i er  on t he i nsi de sur f ace.   The 
j acket  shal l  be secur ed wi t h not  l ess t han 13 mm 0. 5 i nch wi de st ai nl ess 
st eel  bands,  spaced not  l ess t han 200 mm 8 i nches on cent er s.   Longi t udi nal  
and c i r cumf er ent i al  seams of  t he j acket  shal l  be l apped not  l ess t han 75 mm 
3 i nches.   Jacket s on hor i zont al  l i ne shal l  be i nst al l ed so t hat  t he 
l ongi t udi nal  seams ar e on t he bot t om si de of  t he pi pe.   The seams of  t he 
j acket  f or  t he ver t i cal  l i nes shal l  be pl aced on t he of f - weat her  s i de of  
t he pi pe.   On ver t i cal  l i nes,  t he c i r cumf er ent i al  seams of  t he j acket  shal l  
over l ap so t he l ower  edge of  each j acket  over l aps t he upper  edge of  t he 
j acket  bel ow.

2. 9   FI RE PUMP CONTROLLER

**************************************************************************
NOTE:   The desi gner  wi l l  coor di nat e wi t h t he base 
f i r e depar t ment  any connect i ons r equi r ed f r om t he 
f i r e pump cont r ol l er  and al ar ms t o a cent r al  al ar m 
panel  ( usual l y l ocat ed i n t he f i r e depar t ment  t hat  
ser vi ces t he ar ea wher e t he pump i s i nst al l ed) .   
Det ai l s  r egar di ng t hi s connect i on wi l l  be shown on 
t he dr awi ngs.

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

Cont r ol l er  shal l  be t he aut omat i c t ype and UL l i s t ed UL Fi r e Pr ot  Di r  or  FM 
approved FM APP GUI DE f or  f i r e pump ser vi ce.   Pump shal l  be ar r anged f or  
aut omat i c st ar t  and st op,  and manual  push- but t on st op.   Aut omat i c st oppi ng 
shal l  be accompl i shed onl y af t er  al l  s t ar t i ng causes have r et ur ned t o 
nor mal  and af t er  a mi ni mum pump r un t i me has el apsed.   Cont r ol l er s 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 ] [ NEMA Type 4 wat er t i ght  and dust  t i ght ]  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 .   Cont r ol l er  shal l  be pr ovi ded wi t h 
vol t age sur ge ar r est er s i nst al l ed i n accor dance wi t h NFPA 20.   Cont r ol l er  
shal l  be equi pped wi t h a bour don t ube pr essur e swi t ch or  a sol i d st at e 
pr essur e swi t ch wi t h i ndependent  hi gh and l ow adj ust ment s,  aut omat i c 
st ar t i ng r el ay act uat ed f r om nor mal l y c l osed cont act s,  v i sual  al ar m l amps 
and super vi sor y power  l i ght .   Cont r ol l er  shal l  be equi pped wi t h a 
t her 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 [ Cont r ol l er  shal l  be equi pped wi t h a sequent i al  st ar t  
t i mer / r el ay f eat ur e t o st ar t  mul t i pl e f i r e pumps i n sequence. ] [   The 
cont r ol l er  shal l  be f act or y- equi pped wi t h a heat er  oper at ed by t her most at  
t o pr event  moi st ur e i n t he cabi net . ]

2. 9. 1   Cont r ol l er  f or  El ect r i c  Mot or  Dr i ven Fi r e Pump

**************************************************************************
NOTE:   Desi gner  wi l l  det er mi ne r equi r ement  f or  
acr oss- t he- l i ne or  r educed vol t age st ar t i ng.   I f  
r educed vol t age st ar t i ng i s needed,  desi gner  must  
det er mi ne most  sui t abl e t ype or  t ypes.   Sel ect i ons 
shoul d be based on t he mot or  s i ze,  el ect r i cal  syst em 
capaci t y and char act er i st i cs,  et c.   Fi r e pumps t hat  
ar e ser ved by back- up gener at or s shoul d be equi pped 
wi t h el ect r oni c sof t  st ar t  or  aut o- t r ansf or mer  
r educed vol t age t ype cont r ol l er .
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**************************************************************************

Cont r ol l er  shal l  be [ el ect r oni c sof t  st ar t ] [ acr oss t he 
l i ne] [ aut o- t r ansf or mer ] [ wye- del t a,  open ci r cui t  t r ansi t i on] [ wye- del t a,  
c l osed ci r cui t  t r ansi t i on]  st ar t i ng t ype.   Cont r ol l er  shal l  be desi gned 
[ f or  [ _____]  kW HP at  [ _____]  vol t s] [ as i ndi cat ed] .   Cont r ol l er [  and 
t r ansf er  swi t ch]  shal l  have a shor t  c i r cui t  r at i ng [ of  [ _____]  amps r . m. s.  
symmet r i cal  at  [ _____]  vol t s a. c. ] [ as i ndi cat ed] . [   An aut omat i c t r ansf er  
swi t ch ( ATS)  shal l  be pr ovi ded f or  each f i r e pump.   The ATS shal l  compl y 
with NFPA 20 and shal l  be speci f i cal l y  l i s t ed f or  f i r e pump ser vi ce.   The 
ATS shal l  t r ansf er  sour ce of  power  t o t he al t er nat e sour ce upon l oss of  
nor mal  power . ]   Cont r ol l er  shal l  moni t or  pump r unni ng,  l oss of  a phase or  
l i ne power ,  phase r ever sal [ ,  l ow r eser voi r ]  and pump r oom t emper at ur e.   
Al ar ms shal l  be i ndi v i dual l y di spl ayed i n f r ont  of  panel  by l i ght i ng of  
v i sual  l amps.   Each l amp shal l  be l abel ed wi t h r i gi d et ched pl ast i c  
l abel s.   Cont r ol l er  shal l  be equi pped wi t h t er 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 ( l oss of  power  or  phase and 
phase r ever sal ) ,  and pump r oom t r oubl e ( pump r oom t emper at ur e [ and l ow 
r eser voi r  l evel ] ) ,  and f or  r emot e st ar t .   Li mi t ed ser vi ce f i r e pump 
cont r ol l er s ar e not  per mi t t ed,  except  f or  f i r e pumps dr i ven by el ect r i c  
mot or s r at ed l ess t han 11 kW 15 hp.   Cont r ol l er  shal l  be equi pped wi t h a 
7- day el ect r i c  pr essur e r ecor der  wi t h 24- hour  spr i ng wound back- up.   The 
pr essur e r ecor der  shal l  pr ovi de a r eadout  of  t he syst em pr essur e f r om 0 t o 
207 Pa 0 t o 15 hp,  t i me,  and dat e.   Cont r ol l er  shal l  r equi r e t he pumps t o 
r un f or  t en mi nut es f or  pumps wi t h dr i ver  mot or s under  149 kW 200 hor sepower
 and f or  15 mi nut es f or  pumps wi t h mot or s 149 kW 200 hor sepower  and 
gr eat er ,  pr i or  t o aut omat i c shut down.   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.

2. 9. 2   Cont r ol l er  f or  Di esel  Engi ne Dr i ven Fi r e Pump

**************************************************************************
NOTE:   Pump al ar ms wi l l  be const ant l y moni t or ed and 
wi l l  usual l y r equi r e t r ansmi ssi on t o a const ant l y 
at t ended l ocat i on.   Pump al ar ms may be moni t or ed by 
t he bui l di ng al ar m syst em or  base f i r e r epor t i ng 
syst em.   Desi gner  wi l l  i ndi cat e and speci f y r emot e 
al ar m t r ansmi ssi on devi ces,  cont r ol s,  conduct or s,  
condui t ,  connect i ons,  et c.   Pump r unni ng,  l oss of  
pump power ,  and pump r oom t r oubl e al ar ms must  be 
r emot el y t r ansmi t t ed f or  el ect r i c  f i r e pumps.   Pump 
r unni ng,  mai n swi t ch mi s- set ,  engi ne t r oubl e,  pump 
r oom t r oubl e  wi l l  be r emot el y t r ansmi t t ed f or  
di esel  f i r e pumps.   Desi gner  shoul d coor di nat e 
t r ansmi ssi on of  al ar ms wi t h t he base f i r e depar t ment .

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

Cont r ol l er  shal l  r equi r e t he pump t o r un f or  30 mi nut es pr i or  t o aut omat i c 
shut down.   Cont r ol l er  shal l  be equi pped wi t h t wo bat t er y char ger s;  t wo 
ammet er s;  t wo vol t met er s,  one f or  each set  of  bat t er i es.   Cont r ol l er  shal l  
aut omat i cal l y  al t er nat e t he bat t er y set s f or  st ar t i ng t he pumps.   
Cont r ol l er  shal l  be equi pped wi t h t he f ol l owi ng super vi sor y al ar m f unct i ons:

a.   Engi ne Tr oubl e ( i ndi v i dual l y moni t or ed)

( 1)  Engi ne over speed
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( 2)  Low Oi l  Pr essur e

( 3)  Hi gh Wat er  Temper at ur e

( 4)  Engi ne Fai l ur e t o St ar t

( 5)  Bat t er y

( 6)  Bat t er y Char ger / AC Power  Fai l ur e

b.   Mai n Swi t ch Mi s- set

c.   Pump Runni ng

d.   Pump Room Tr oubl e ( i ndi v i dual l y moni t or ed)

( 1)  Low Fuel

( 2)  Low Pump Room Temper at ur e

( 3)  Low Reser voi r  Level

Al ar ms shal l  be i ndi v i dual l y di spl ayed i n f r ont  of  panel  by l i ght i ng of  
v i sual  l amps,  except  t hat  i ndi v i dual  l amps ar e not  r equi r ed f or  pump 
r unni ng and mai n swi t ch mi s- set .   Cont r ol l er  shal l  be equi pped wi t h a 7- day 
el ect r i c  pr essur e r ecor der  wi t h 24- hour  back- up mount ed i nsi de t he 
cont r ol l er .   The pr essur e r ecor der  shal l  pr ovi de a r eadout  of  t he syst em 
pr essur e f r om 0 t o 207 Pa 0 t o 300 psi ,  t i me,  and dat e.   The cont r ol l er  
shal l  be equi pped wi t h an audi bl e al ar m whi ch wi l l  act i vat e upon any engi ne 
t r oubl e or  pump r oom t r oubl e al ar m condi t i on and al ar m si l ence swi t ch.   
Cont r ol l er  shal l  be equi pped wi t h t er mi nal s f or  f i el d connect i on of  a 
r emot e al ar m f or  mai n swi t ch mi s- set ,  pump r unni ng,  engi ne t r oubl e and pump 
r oom t r oubl e;  and t er mi nal s f or  r emot e st ar t .   When engi ne emer gency 
over speed devi ce oper at es,  t he cont r ol l er  shal l  cause t he engi ne t o shut  
down wi t hout  t i me del ay and l ock out  unt i l  manual l y r eset .

2. 10   BATTERIES

Bat t er i es f or  di esel  engi ne dr i ver  shal l  be seal ed l ead cal c i um bat t er i es.   
Bat t er i es shal l  be mount ed i n a st eel  r ack wi t h non- cor r osi ve,  
non- conduct i ve base,  not  l ess t han 300 mm 12 i nches above t he f l oor .

2. 11   PRESSURE SENSI NG LI NE

A compl et el y separ at e pr essur e sensi ng l i ne shal l  be pr ovi ded f or  each f i r e 
pump and f or  t he j ockey pump.   The sensi ng l i ne shal l  be ar r anged i n 
accor dance wi t h Fi gur e A- 7- 5. 2. 1.  of  NFPA 20.   The sensi ng l i ne shal l  be 13 
mm 1/ 2 i nchH58 br ass t ubi ng compl yi ng wi t h ASTM B135/ B135M.   The sensi ng 
l i ne shal l  be equi pped wi t h t wo r est r i c t i ve or i f i ce uni ons each.   
Rest r i ct ed or i f i ce uni ons shal l  be gr ound- f ace uni ons wi t h br ass r est r i c t ed 
di aphr agms dr i l l ed f or  a 2. 4 mm 3/ 32 i nch.   Rest r i ct ed or i f i ce uni ons shal l  
be mount ed i n t he hor i zont al  posi t i on,  not  l ess t han 1. 5 m 5 f eet  apar t  on 
t he sensi ng l i ne.   Two t est  connect i ons shal l  be pr ovi ded f or  each sensi ng 
l i ne.   Test  connect i ons shal l  consi st  of  t wo br ass 13 mm 1/ 2 i nch gl obe 
val ves and 8 mm 1/ 4 i nch gauge connect i on t ee ar r anged i n accor dance wi t h 
NFPA 20.   One of  t he t est  connect i ons shal l  be equi pped wi t h a 0 t o 2100 kPa
 0 t o 300 psi  wat er  oi l - f i l l ed gauge.   Sensi ng l i ne shal l  be connect ed t o 
t he pump di schar ge pi pi ng bet ween t he di schar ge pi pi ng cont r ol  val ve and 
t he check val ve.
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2. 12   PRESSURE MAI NTENANCE PUMP

**************************************************************************
NOTE:   I ncl ude t hi s i t em when i t  i s  r equi r ed t hat  a 
hi gher  pr essur e be pr ovi ded i n t he wat er  syst em t han 
t hat  avai l abl e f r om pr i mar y pr ot ect i on suppl i es such 
as el evat ed st or age t anks,  st andpi pes,  and ci t y 
wat er  mai ns.

**************************************************************************
2. 12. 1   General

Pr essur e mai nt enance pump shal l  be el ect r i c  mot or  dr i ven, [  hor i zont al  
shaf t ] [  or ] [  i n- l i ne ver t i cal  shaf t , ]  cent r i f ugal  t ype wi t h a r at ed 
di schar ge of  [ 0. 63] [ _____]  L/ second [ 10] [ _____]  gpm at  [ 862] [ _____]  kPa 
[ 125] [ _____]  psi g.   Pump shal l  dr af t  [ f r om t he suct i on suppl y s i de of  t he 
suct i on pi pe gat e val ve of  t he f i r e pump] [ as i ndi cat ed]  and shal l  di schar ge 
i nt o t he syst em at  t he downst r eam si de of  t he pump di schar ge gat e val ve.   
An appr oved i ndi cat i ng gat e val ve of  t he out s i de scr ew and yoke ( O. S. &Y. )  
t ype shal l  be pr ovi ded i n t he mai nt enance pump di schar ge and suct i on 
pi pi ng.   Oi l - f i l l ed wat er  pr essur e gauge and appr oved check val ve i n t he 
mai nt enance pump di schar ge pi pi ng shal l  be pr ovi ded.   Check val ve shal l  be 
swi ng t ype wi t h r emovabl e i nspect i on pl at e.

2. 12. 2   Pr essur e Mai nt enance Pump Cont r ol l er

Pr essur e mai nt enance pump cont r ol l er  shal l  be ar r anged f or  aut omat i c and 
manual  st ar t i ng and st oppi ng and equi pped wi t h a " manual - of f - aut omat i c"  
swi t ch.   The cont r ol l er  shal l  be compl et el y pr ewi r ed,  r eady f or  f i el d 
connect i ons,  and wal l - mount ed i n a NEMA Type 2 dr i p- pr oof  encl osur e.  The 
cont r ol l er  shal l  be equi pped wi t h a bour don t ube pr essur e swi t ch or  a sol i d 
st at e pr essur e swi t ch wi t h i ndependent  hi gh and l ow adj ust ment s f or  
aut omat i c st ar t i ng and st oppi ng.   A sensi ng l i ne shal l  be pr ovi ded 
connect ed t o t he pr essur e mai nt enance pump di schar ge pi pi ng bet ween t he 
cont r ol  val ve and t he check val ve.   The sensi ng l i ne shal l  conf or m t o 
par agr aph,  PRESSURE SENSI NG LI NE.   The sensi ng l i ne shal l  be compl et el y 
separ at e f r om t he f i r e pump sensi ng l i nes.   An adj ust abl e r un t i mer  shal l  
be pr ovi ded t o pr event  f r equent  st ar t i ng and st oppi ng of  t he pump mot or .  
The r un t i mer  shal l  be set  f or  [ 2] [ _____]  mi nut es.

2. 13   DI ESEL FUEL SYSTEM EXTERNAL TO ENGI NE

**************************************************************************
NOTE:   Fuel  suppl y syst em f or  t he di esel  engi ne must  
be shown and det ai l ed on t he dr awi ngs.   Desi gn wi l l  
f ol l ow t he r ecommended desi gn l i s t ed i n t he appendi x 
of  NFPA 20.   Fuel  t anks wi l l  be s i zed t o have a 
capaci t y at  l east  5. 1 L/ kw 1 gal l on per  hor sepower  
pl us 10 per cent .   Lar ger  t anks or  a r eser ve suppl y 
wi t h t r ansf er  f aci l i t i es may be needed wher e pr ompt  
r ef i l l i ng i s unl i kel y.   Pr ovi de a separ at e f uel  t ank 
f or  each pump.   Tanks wi l l  be l ocat ed i n t he pump 
r oom.   For  t anks l ocat ed above t he l owest  st or y,  
cel l ar  or  basement ,  t he desi gner  wi l l  pr ovi de pr oper  
f uel  cont ai nment  such as a seal ed cont ai nment  cur bs 
or  wal l s t hat  wi l l  cont ai n t he ent i r e vol ume of  each 
t ank.   Del et e l ow r eser voi r  l evel  al ar m wher e i t  i s  
not  needed.

**************************************************************************
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Fuel  syst em shal l  be pr ovi ded t hat  meet s al l  r equi r ement s of  NFPA 20 and 
NFPA 37.   The f uel  t ank vent  pi pi ng shal l  be equi pped wi t h scr eened 
weat her pr oof  vent  cap.   Vent s shal l  be ext ended t o t he out s i de.   Each t ank 
shal l  be equi pped wi t h a f uel  l evel  gauge.   Fl exi bl e br onze or  st ai nl ess 
st eel  pi pi ng connect or s wi t h s i ngl e br ai d shal l  be pr ovi ded at  each pi pi ng 
connect i on t o t he di esel  engi ne.   Suppl y,  r et ur n,  and f i l l  pi pi ng shal l  be 
st eel  pi pi ng,  except  suppl y and r et ur n pi pi ng may be copper  t ubi ng.   Fuel  
l i nes shal l  be pr ot ect ed agai nst  mechani cal  damage.   Fi l l  l i ne shal l  be 
equi pped wi t h 16 mesh r emovabl e wi r e scr een.   Fi l l  l i nes shal l  be ext ended 
t o t he ext er i or .   A weat her pr oof  t ank gauge shal l  be mount ed on t he 
ext er i or  wal l  near  each f i l l  l i ne f or  each t ank.   The f i l l  cap shal l  be 
abl e t o be l ocked by padl ock.   The engi ne suppl y ( suct i on)  connect i on shal l  
be l ocat ed on t he s i de of  t he f uel  t ank so t hat  5 per cent  of  t he t ank 
vol ume pr ovi des a sump vol ume not  useabl e by t he engi ne.   The el evat i on of  
t he f uel  t ank shal l  be such t hat  t he i nl et  of  t he f uel  suppl y l i ne i s 
l ocat ed so t hat  i t s  openi ng i s no l ower  t han t he l evel  of  t he engi ne f uel  
t r ansf er  pump.   The bot t om of  t he t ank shal l  be pi t ched 21 mm/ m 1/ 4 
i nch/ f oot  t o t he s i de opposi t e t he suct i on i nl et  connect i on,  and t o an 
accessi bl e 25 mm 1 i nchpl ugged gl obe dr ai n val ve.

2. 13. 1   Fuel  Pi pi ng

As speci f i ed i n NFPA 20.

2. 13. 2   Di esel  Fuel  Tanks

UL 80 or  UL 142 f or  abovegr ound t anks.

2. 13. 3   Valves

Pr ovi de an i ndi cat i ng and l ockabl e bal l  val ve i n t he suppl y l i ne adj acent  
t o t he t ank suct i on i nl et  connect i on.   Pr ovi de a check val ve i n f uel  r et ur n 
l i ne.   Val ves must l  be sui t abl e f or  oi l  ser vi ce.   Val ves must  have uni on 
end connect i ons or  t hr eaded end connect i ons.

2. 13. 3. 1   Gl obe Val ve

MSS SP- 80 Cl ass 125

2. 13. 3. 2   Check Val ve

MSS SP- 80,  Cl ass 125,  swi ng check

2. 13. 3. 3   Bal l  Val ve

Ful l  por t  desi gn,  copper  al l oy body,  2- posi t i on l ever  handl e

2. 14   JOI NTS AND FI TTI NGS FOR COPPER TUBE

Wr ought  copper  and br onze sol der - j oi nt  pr essur e f i t t i ngs shal l  conf or m t o 
ASME B16. 22 and ASTM B75/ B75M.   Cast  copper  al l oy sol der - j oi nt  pr essur e 
f i t t i ngs shal l  conf or m t o ASME B16. 18.   Cast  copper  al l oy f i t t i ngs f or  
f l ar ed copper  t ube shal l  conf or m t o ASME B16. 26 and ASTM B62.   Br ass or  
br onze adapt er s f or  br azed t ubi ng may be used f or  connect i ng t ubi ng t o 
f l anges and t o t hr eaded ends of  val ves and equi pment .   Ext r act ed br azed t ee 
j oi nt s pr oduced wi t h an accept abl e t ool  and i nst al l ed as r ecommended by t he 
manuf act ur er  may be used.   Gr ooved mechani cal  j oi nt s and f i t t i ngs shal l  be 
desi gned f or  not  l ess t han 862 kPa 125 psi g ser vi ce and shal l  be t he 
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pr oduct  of  t he same manuf act ur er .   Gr ooved f i t t i ng and mechani cal  coupl i ng 
housi ng shal l  be duct i l e i r on conf or mi ng t o ASTM A536.   Gasket s f or  use i n 
gr ooved j oi nt s shal l  be mol ded synt het i c pol ymer  of  pr essur e r esponsi ve 
desi gn and shal l  conf or m t o ASTM D2000 f or  c i r cul at i ng medi um up t o 110 
degr ees C 239 degr ees F.   Gr ooved j oi nt s shal l  conf or m t o AWWA C606  
Coupl i ng nut s and bol t s f or  use i n gr ooved j oi nt s shal l  be st eel  and shal l  
conf or m t o ASTM A183.

2. 15   PUMP BASE PLATE AND PAD

Pr ovi de a common base pl at e f or  each hor i zont al - shaf t  f i r e pump f or  
mount i ng pump and dr i ver  uni t .   Const r uct  t he base pl at e of  cast  i r on wi t h 
r ai sed l i p t apped f or  dr ai nage or  wel ded st eel  shapes wi t h sui t abl e 
dr ai nage.   Pr ovi de each base pl at e f or  t he hor i zont al  f i r e pumps wi t h a 25 
mm 1 i nchgal vani zed st eel  dr ai n l i ne pi ped t o t he near est  f l oor  dr ai n.   For  
ver t i cal  shaf t  pumps,  pump head shal l  be pr ovi ded wi t h a cast - i r on base 
pl at e and shal l  ser ve as t he sol e pl at e f or  mount i ng t he di schar ge head 
assembl y.   Mount  pump uni t s and bases on a r ai sed [ 100] [ 150]  mm [ 4]  [ 6]  
i nchesr ei nf or ced concr et e pad t hat  i s  an i nt egr al  par t  of  t he r ei nf or ced 
concr et e f l oor .

2. 16   HOSE VALVE MANI FOLD TEST HEADER

**************************************************************************
NOTE:   The desi gn wi l l  i nc l ude met hod of  f l ow 
t est i ng t he f i r e pump and t he suct i on suppl y 
pi pi ng.   Thi s shoul d be accompl i shed by pr ovi di ng an 
ext er i or  hose t est  header  and a f l ow met er .   The 
ext er i or  t est  header  i s  necessar y f or  t est i ng t he 
condi t i on of  suct i on suppl y,  val ves and pi pi ng.   
Hydr ant s wi l l  not  be used f or  t hi s pur pose.   The 
desi gn wi l l  c l ear l y i ndi cat e t he t est  ar r angement .   
See NFPA 20,  Fi gur e A- 2- 14. 2. 1.

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

Hose val ve t est  header  shal l  be connect ed by ASME B16. 5,  Cl ass 150 f l ange 
i nl et  connect i on.   Hose val ves shal l  be UL l i s t ed UL Fi r e Pr ot  Di r  or  FM 
approved FM APP GUI DE br onze hose gat e val ves wi t h 65 mm 2. 5 i nches 
Amer i can Nat i onal  Fi r e Hose Connect i on Scr ew St andar d Thr eads ( NH)  i n 
accor dance wi t h NFPA 1963.   The number  of  val ves shal l  be i n accor dance 
with NFPA 20.   Each hose val ve shal l  be equi pped wi t h a cap and chai n,  and 
l ocat ed no mor e t han 900 mm 3 f eet  and no l ess t han 600 mm 2 f eet  above 
grade.

2. 17   FLOW METER

**************************************************************************
NOTE:   On t he dr awi ngs,  show a st r ai ght  l i ne r un of  
pi pe wi t hout  val ves or  f i t t i ngs equal  t o at  l east  10 
t i mes t he pi pe di amet er  on t he i nt ake s i de and at  
l east  5 t i mes t he pi pe di amet er  on t he di schar ge 
s i de of  t he f l ow met er .   Wher e possi bl e,  ar r ange t he 
pi pi ng so t hat  t he met er ed f l ow can be di schar ged 
t hr ough t he pump t est  header  and/ or  back i nt o t he 
pump suct i on suppl y by t he pr oper  conf i gur at i on of  
valves.

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

Met er  shal l  be UL l i s t ed UL Fi r e Pr ot  Di r  or  FM appr oved FM APP GUI DE as 
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f l ow met er s f or  f i r e pump i nst al l at i on wi t h di r ect  f l ow r eadout  devi ce.   
Fl ow met er  shal l  be capabl e of  met er i ng any wat er f l ow quant i t i es bet ween 50 
per cent  and 150 per cent  of  t he r at ed f l ow of  t he pumps.   Ar r ange pi pi ng t o 
per mi t  f l ow met er  t o di schar ge t o pump suct i on and t o di schar ge t hr ough 
t est  header .   The met er  t hr ot t l e val ve and t he met er  cont r ol  val ves shal l  
be O. S. &Y.  val ves.   Pr ovi de aut omat i c ai r  r el ease i f  f l ow met er  pi pi ng 
bet ween pump di schar ge and pump suct i on f or ms an i nver t ed " U" .   Met er  shal l  
be of  t he [ vent ur i ] [ annul ar  pr obe] [ or i f i ce pl at e] [ _____]  t ype.

PART 3   EXECUTI ON

3. 1   EXAMINATION

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  ver i f y al l  di mensi ons 
i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng t he wor k.

3. 2   I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fi r e Pr ot ect i on Speci al i s t  shal l  per i odi cal l y  per f or m a t hor ough 
i nspect i on of  t he f i r e pump i nst al l at i on,  i ncl udi ng v i sual  obser vat i on of  
t he pump whi l e r unni ng,  t o assur e t hat  t he i nst al l at i on conf or ms t o t he 
cont r act  r equi r ement s.   Ther e shal l  be no excessi ve v i br at i on,  l eaks ( oi l  
or  wat er ) ,  unusual  noi ses,  over heat i ng,  or  ot her  pot ent i al  pr obl ems.   
I nspect i on shal l  i ncl ude pi pi ng and equi pment  c l ear ance,  access,  suppor t s,  
and guar ds.   Any di scr epancy 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.   The Fi r e Pr ot ect i on Speci al i s t  shal l  wi t ness 
t he pr el i mi nar y and f i nal  accept ance t est s and,  af t er  compl et i on of  t he 
i nspect i ons and a successf ul  f i nal  accept ance t est ,  shal l  s i gn t est  r esul t s 
and cer t i f y  i n wr i t i ng t hat  t he i nst al l at i on t he f i r e pump i nst al l at i on i s 
i n accor dance wi t h t he cont r act  r equi r ement s.

3. 3   INSTALLATION

Equi pment ,  mat er i al s,  wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  
i nst al l at i on,  exami nat i on,  i nspect i on and t est i ng shal l  be i n accor dance 
NFPA 20,  except  as modi f i ed her ei n.   I n addi t i on,  t he f i r e pump and engi ne 
shal l  be i nst al l ed i n accor dance wi t h t he wr i t t en i nst r uct i ons of  t he 
manufacturer.

3. 3. 1   I nst al l at i on Dr awi ngs

Submi t  Fi r e Pump I nst al l at i on Dr awi ngs consi st i ng of  a det ai l ed pl an v i ew,  
det ai l ed el evat i ons and sect i ons of  t he pump r oom,  equi pment  and pi pi ng,  
dr awn t o a scal e of  not  l ess t han 1: 20 1/ 2 i nch = 1 f oot .   Dr awi ngs shal l  
i ndi cat e equi pment ,  pi pi ng,  and associ at ed pump equi pment  t o scal e.   
I ndi cat e al l  c l ear ance,  such as t hose bet ween pi pi ng and equi pment ;  bet ween 
equi pment  and wal l s,  cei l i ng and f l oor s;  and f or  el ect r i cal  wor ki ng 
di st ance cl ear ance ar ound al l  el ect r i cal  equi pment .   I ncl ude a l egend 
i dent i f y i ng al l  symbol s,  nomencl at ur es,  and abbr evi at i ons.   I ndi cat e a 
compl et e pi pi ng and equi pment  l ayout  i ncl udi ng el evat i ons and/ or  sect i on 
v i ews of  t he f ol l owi ng:

a.   Fi r e pumps,  cont r ol l er s,  pi pi ng,  val ves,  and associ at ed equi pment .

b.   Sensi ng l i ne f or  each pump i ncl udi ng t he pr essur e mai nt enance pump.

c.   Engi ne f uel  syst em f or  di esel  dr i ven pumps.

SECTI ON 21 30 00  Page 32



d.   Engi ne cool i ng syst em f or  di esel  dr i ven pumps.

e.   Pi pe hanger s and sway br aci ng i ncl udi ng suppor t  f or  di esel  muf f l er  and 
exhaust  pi pi ng.

f .   Rest r ai nt  of  under gr ound wat er  mai n at  [ ent r y- poi nt ] [ ent r y- and 
exi t - poi nt s]  t o t he bui l di ng i ncl udi ng det ai l s  of  pi pe c l amps,  t i e 
r ods,  mechani cal  r et ai ner  gl ands,  and t hr ust  bl ocks.

g.   A one- l i ne schemat i c di agr am i ndi cat i ng l ayout  and si zes of  al l  pi pi ng,  
devi ces,  val ves and f i t t i ngs.

h.   A compl et e poi nt - t o- poi nt  connect i on dr awi ng of  t he pump power ,  cont r ol  
and al ar m syst ems,  as wel l  as i nt er i or  wi r i ng schemat i cs of  each 
controller.

3. 3. 2   Pump Room Conf i gur at i on

Pr ovi de det ai l  pl an v i ew of  t he pump r oom i ncl udi ng el evat i ons and sect i ons 
showi ng t he f i r e pumps,  associ at ed equi pment ,  and pi pi ng.   Submi t  wor ki ng 
dr awi ngs on sheet s not  smal l er  t han A1 594 by 841 mm 24 by 36 i nches;  
i ncl ude dat a f or  t he pr oper  i nst al l at i on of  each syst em.   Show pi pi ng 
schemat i c of  pumps,  devi ces,  val ves,  pi pe,  and f i t t i ngs.   [ Pr ovi de an 
i somet r i c dr awi ng of  t he f i r e pump and al l  associ at ed pi pi ng] .   Show poi nt  
t o poi nt  el ect r i cal  wi r i ng di agr ams.   Show pi pi ng l ayout  and sensi ng pi pi ng 
ar r angement .   Show engi ne f uel  and cool i ng syst em.   I ncl ude:

a.   Pumps,  dr i ver s,  and cont r ol l er s

b.   Hose val ve mani f ol d t est  header

c.   Ci r cui t  di agr ams f or  pumps

d.   Wi r i ng di agr ams of  each cont r ol l er

3. 3. 3   Accessories

Tank suppor t s,  pi pi ng of f set s,  f i t t i ngs,  and any ot her  accessor i es r equi r ed 
shal l  be f ur ni shed as speci f i 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.

3. 4   PI PE AND FI TTI NGS

Pi pi ng shal l  be i nspect ed,  t est ed and appr oved bef or e bur yi ng,  cover i ng,  or  
conceal i ng.   Fi t t i ngs shal l  be pr ovi ded f or  changes i n di r ect i on of  pi pi ng 
and f or  al l  connect i ons.   Changes i n pi pi ng s i zes shal l  be made usi ng 
t aper ed r educi ng pi pe f i t t i ngs.   Bushi ngs shal l  not  be used. [   Phot ogr aph 
al l  pi pi ng pr i or  t o bur yi ng,  cover i ng,  or  conceal i ng. ]

3. 4. 1   Cl eani ng of  Pi pi ng

I nt er i or  and ends of  pi pi ng shal l  be c l ean and f r ee of  any wat er  or  f or ei gn 
mat er i al .   Pi pi ng shal l  be kept  c l ean dur i ng i nst al l at i on by means of  pl ugs 
or  ot her  appr oved met hods.   When wor k i s not  i n pr ogr ess,  open ends of  t he 
pi pi ng shal l  be secur el y c l osed so t hat  no wat er  or  f or ei gn mat t er  wi l l  
ent er  t he pi pes or  f i t t i ngs.   Pi pi ng shal l  be i nspect ed bef or e pl aci ng i n 
position.
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3. 4. 2   Thr eaded Connect i ons

Joi nt i ng compound f or  pi pe t hr eads shal l  be [ pol yt et r af l uor oet hyl ene ( PTFE)  
pi pe t hr ead t ape conf or mi ng t o ASTM D3308] [ Tef l on pi pe t hr ead past e]  and 
shal l  be appl i ed t o mal e t hr eads onl y.   Exposed f er r ous pi pe t hr eads shal l  
be pr ovi ded wi t h one coat  of  z i nc mol ybdat e pr i mer  appl i ed t o a mi ni mum of  
dr y f i l m t hi ckness of  0. 025 mm 1 mi l .

3. 4. 3   Pi pe Hanger s and Suppor t s

Addi t i onal  hanger s and suppor t s shal l  be pr ovi ded f or  concent r at ed l oads i n 
abovegr ound pi pi ng,  such as f or  val ves and r i ser s.

3. 4. 3. 1   Ver t i cal  Pi pi ng

Pi pi ng shal l  be suppor t ed at  each f l oor ,  at  not  mor e t han 3 met er s 10 f oot  
intervals.

3. 4. 3. 2   Hor i zont al  Pi pi ng

Hor i zont al  pi pi ng suppor t s shal l  be spaced as f ol l ows:
 

MAXI MUM SPACI NG ( METERS)  ( FEET)

Nominal
Pipe
Size 
(mm) 
(inches)

25 1
and

Under

321.25 401.5 502 652.5 803 903.5 1004 1255 150+6+

Copper
Tube

1.86 27 2.48

Steel
Pipe

27 2.48 2.79 310 3.311 3.612 3.913 4.214 4.816 5.017

3. 4. 4   Under gr ound Pi pi ng

I nst al l at i on of  under gr ound pi pi ng and f i t t i ngs shal l  conf or m t o NFPA 24.   
Joi nt s shal l  be anchor ed i n accor dance wi t h NFPA 24.   Concr et e t hr ust  bl ock 
shal l  be pr ovi ded at  el bow wher e pi pe t ur ns up t owar ds f l oor ,  and t he pi pe 
r i ser  shal l  be r est r ai ned wi t h st eel  r ods f r om t he el bow t o t he f l ange 
above t he f l oor .   Af t er  i nst al l at i on i n accor dance wi t h NFPA 24,  r ods and 
nut s shal l  be t hor oughl y c l eaned and coat ed wi t h asphal t  or  ot her  
cor r osi on- r et ar d mat er i al  appr oved by t he Cont r act i ng Of f i cer .   Mi ni mum 
dept h of  cover  shal l  be 900 mm 3 f eet .

3. 4. 5   Gr ooved Mechani cal  Joi nt

Gr ooves shal l  be pr epar ed accor di ng t o t he coupl i ng manuf act ur er ' s 
i nst r uct i ons.   Gr ooved f i t t i ngs,  coupl i ngs,  and gr oovi ng t ool s shal l  be 
pr oduct s of  t he same manuf act ur er .   Pi pe and gr oove di mensi ons shal l  compl y 
wi t h t he t ol er ances speci f i ed by t he coupl i ng manuf act ur er .   The di amet er  
of  gr ooves made i n t he f i el d shal l  be measur ed usi ng a " go/ no- go"  gauge,  
ver ni er  or  di al  cal i per ,  nar r ow- l and mi cr omet er ,  or  ot her  met hod 
speci f i cal l y  appr oved by t he coupl i ng manuf act ur er  f or  t he i nt ended 
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appl i cat i on.   Gr oove wi dt h and di mensi on of  gr oove f r om end of  pi pe shal l  
be measur ed f or  each change i n gr oovi ng t ool  set up t o ver i f y compl i ance 
wi t h coupl i ng manuf act ur er ' s t ol er ances.   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. 5   ELECTRI CAL WORK

**************************************************************************
NOTE:   Coor di nat e wi r i ng wi t h t he cont r act  dr awi ngs 
and ot her  speci f i cat i on sect i ons.

I ncl ude Sect i on 28 31 74. 00 20 I NTERI OR FI RE 
DETECTI ON AND ALARM SYSTEM and Sect i on 28 31 33. 13 20
 EXTERI OR FI RE REPORTI NG SYSTEM,  RADI O TYPE or  
Sect i on 28 31 33. 00 10 FI RE ALARM REPORTI NG SYSTEM,  
RADI O TYPE when a f i r e al ar m panel  or  t r ansmi t t er  i s  
r equi r ed t o t r ansmi t  pump super vi sor y s i gnal s t o a 
const ant l y at t ended l ocat i on as r equi r ed by NFPA 20 
and t o r ef er ence Sect i on 28 31 33. 00 10 or  Sect i on 
28 31 33. 13 20 whenever  i ncl uded i n t he cont r act .

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

El ect r i c mot or  and cont r ol s shal l  be i n accor dance wi t h NFPA 20, NFPA 72 
and NFPA 70,  unl ess mor e st r i ngent  r equi r ement s ar e speci f i ed her ei n or  ar e 
i ndi cat ed on t he dr awi ngs.   El ect r i cal  wi r i ng and associ at ed equi pment  
shal l  be pr ovi ded i n accor dance wi t h NFPA 20 and Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Pr ovi de wi r i ng i n r i gi d met al  condui t  or  i nt er medi at e 
met al  condui t ,  except  el ect r i cal  met al l i c  t ubi ng condui t  may be pr ovi ded i n 
dr y l ocat i ons not  encl osed i n concr et e or  wher e not  subj ect  t o mechani cal  
damage.

3. 6   PI PE COLOR CODE MARKI NG

**************************************************************************
NOTE:   Desi gner  wi l l  coor di nat e col or  code mar ki ng 
wi t h Sect i on 09 90 00 PAI NTS AND COATI NGS.   Col or  
code mar ki ng f or  pi pi ng whi ch ar e not  l i s t ed i n 
Tabl e I  of  UFGS Sect i on 09 90 00 wi l l  be added t o 
t he t abl e.

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

Col or  code mar ki ng of  pi pi ng as speci f i ed i n Sect i on 09 90 00 PAI NTS AND 
COATINGS.

3. 7   FLUSHING

The f i r e pump suct i on and di schar ge pi pi ng shal l  be f l ushed at  [ 120] [ 150]  
per cent  of  r at ed capaci t y of  each pump.   Wher e t he pump i nst al l at i on 
consi st s of  mor e t han one pump,  t he f l ushi ng shal l  be t he t ot al  quant i t y of  
wat er  f l owi ng when al l  pumps ar e di schar gi ng at  [ 120] [ 150]  per cent  of  t hei r  
r at ed capaci t i es.   The new pumps may be used t o at t ai n t he r equi r ed 
f l ushi ng vol ume.   No under gr ound pi pi ng shal l  be f l ushed by usi ng t he f i r e 
pumps.   Fl ushi ng oper at i ons shal l  cont i nue unt i l  wat er  i s  c l ear ,  but  not  
l ess t han 10 mi nut es.   Submi t  a s i gned and dat ed f l ushi ng cer t i f i cat e 
bef or e r equest i ng f i el d t est i ng.
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3. 8   FI ELD TESTS

Submi t  syst em di agr ams t hat  show t he l ayout  of  equi pment ,  pi pi ng,  and 
st or age uni t s,  and t yped condensed sequence of  oper at i on,  wi r i ng and 
cont r ol  di agr ams,  and oper at i on manual s expl ai ni ng pr event at i ve mai nt enance 
pr ocedur es,  met hods of  checki ng t he syst em f or  nor mal ,  saf e oper at i on,  and 
pr ocedur es f or  saf el y st ar t i ng and st oppi ng t he syst em shal l  be f r amed 
under  gl ass or  l ami nat ed pl ast i c.   Af t er  appr oval ,  t hese i t ems shal l  be 
post ed wher e di r ect ed.

3. 8. 1   Hydr ost at i c Test

Pi pi ng shal l  be hydr ost at i cal l y  t est ed at  1551 kPa 225 psi gf or  a per i od of  
2- hour s,  or  at  l east  345 kPa 50 psi i n excess of  t he maxi mum pr essur e,  when 
t he maxi mum pr essur e i n t he syst em i s i n excess of  [ 1207] [ 1379]  kPa 
[ 175] [ 200]  psi  i n accor dance wi t h NFPA 20.

3. 8. 2   Pr el i mi nar y Test s

Submi t  pr oposed pr ocedur es f or  Pr el i mi nar y Test s pr i or  t o t he pr oposed dat e 
and t i me t o begi n Pr el i mi nar y Test s.   The Fi r e Pr ot ect i on Speci al i s t  shal l  
t ake al l  r eadi ngs and measur ement s.   The Manuf act ur er ' s Repr esent at i ve,  a 
r epr esent at i ve of  t he f i r e pump cont r ol l er  manuf act ur er ,  and a 
r epr esent at i ve of  t he di esel  engi ne manuf act ur er  ( when suppl i ed)  shal l  
wi t ness t he compl et e oper at i onal  t est i ng of  t he f i r e pump and dr i ver s.   The 
f i r e pump cont r ol l er  manuf act ur er ' s r epr esent at i ve and t he di esel  engi ne 
manuf act ur er ' s r epr esent at i ve shal l  each be an exper i enced t echni c i an 
empl oyed by t he r espect i ve manuf act ur er s and capabl e of  demonst r at i ng 
oper at i on of  al l  f eat ur es of  r espect i ve component s i ncl udi ng t r oubl e al ar ms 
and oper at i ng f eat ur es.   Fi r e pumps,  dr i ver s and equi pment  shal l  be 
t hor oughl y i nspect ed and t est ed t o i nsur e t hat  t he syst em i s cor r ect ,  
compl et e,  and r eady f or  oper at i on.   Test s shal l  ensur e t hat  pumps ar e 
oper at i ng at  r at ed capaci t y,  pr essur e and speed.   Test s shal l  i ncl ude 
manual  st ar t i ng and r unni ng t o ensur e pr oper  oper at i on and t o det ect  
l eakage or  ot her  abnor mal  condi t i ons,  f l ow t est i ng,  aut omat i c st ar t  
t est i ng,  t est i ng of  aut omat i c set t i ngs,  sequence of  oper at i on check,  t est  
of  r equi r ed accessor i es;  t est  of  pump al ar ms devi ces and super vi sor y 
s i gnal s,  t est  of  pump cool i ng,  oper at i onal  t est  of  r el i ef  val ves,  and t est  
of  aut omat i c power  t r ansf er ,  i f  pr ovi ded.   Pumps shal l  r un wi t hout  abnor mal  
noi se,  v i br at i on or  heat i ng.   I f  any component  or  syst em was f ound t o be 
def ect i ve,  i noper at i ve,  or  not  i n compl i ance wi t h t he cont r act  r equi r ement s 
dur i ng t he t est s and i nspect i on,  t he cor r ect i ons shal l  be made and t he 
ent i r e pr el i mi nar y t est  shal l  be r epeat ed.   Submi t  Pr el i mi nar y Test s 
Repor t s,  t o i ncl ude bot h t he Cont r act or ' s Mat er i al  and Test  Cer t i f i cat e f or  
Under gr ound Pi pi ng and t he 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.   Al l  i t ems i n t he Repor t  shal l  be s i gned by t he Fi r e 
Pr ot ect i on Speci al i s t  and t he Manuf act ur er ' s Repr esent at i ve.

3. 8. 3   Navy For mal  I nspect i on and Test s

The [ _____]  Di v i s i on,  Naval  Faci l i t i es Engi neer i ng Command,  Fi r e Pr ot ect i on 
Engi neer  wi l l  wi t ness f or mal  t est s and appr ove al l  syst ems bef or e t hey ar e 
accept ed.   Submi t  t he r equest  f or  f or mal  i nspect i on at  l east  [ 15]  [ _____]  
days pr i or  t o t he dat e t he i nspect i on i s t o t ake pl ace.   An exper i enced 
t echni c i an r egul ar l y empl oyed by t he pump i nst al l er  shal l  be pr esent  dur i ng 
t he i nspect i on.   Wher e pumps ar e engi ne dr i ven,  an exper i enced t echni c i an 
r egul ar l y empl oyed by t he engi ne manuf act ur er  capabl e of  demonst r at i ng t hat  
al l  engi ne t r oubl e al ar ms and oper at i ng f eat ur es per f or m as r equi r ed shal l  
be pr esent .   Submi t  pr oposed dat e and t i me t o begi n Navy For mal  I nspect i on 
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and Test s,  wi t h t he Accept ance Pr ocedur es.   Not i f i cat i on shal l  be pr ovi ded 
at  l east  [ 14]  [ _____]  days pr i or  t o t he pr oposed st ar t  of  t he t est .   
Not i f i cat i on shal l  i ncl ude a copy of  t he Cont r act or ' s Mat er i al  & Test  
Cer t i f i cat es.   Submi t  [ 3]  [ _____]  copi es of  t he compl et ed Navy For mal  
I nspect i on and Test s Repor t s,  no l at er  t hat  [ 7]  [ _____]  days af t er  t he 
compl et i on of  t he t est s.   Al l  i t ems i n t he r epor t s shal l  be s i gned by t he 
Fi r e Pr ot ect i on Speci al i s t  and t he Manuf act ur er ' s Repr esent at i ve.   Test  
r epor t s i n bookl et  f or m ( each copy f ur ni shed i n a pr oper l y l abel ed t hr ee 
r i ng bi nder )  showi ng al l  f i el d t est s and measur ement s t aken dur i ng t he 
pr el i mi nar y and f i nal  t est i ng,  and document at i on t hat  pr oves compl i ance 
wi t h t he speci f i ed per f or mance cr i t er i a,  upon compl et i on of  t he 
i nst al l at i on and f i nal  t est i ng of  t he i nst al l ed syst em.   Each t est  r epor t  
shal l  i ndi cat e t he f i nal  posi t i on of  t he cont r ol s and pr essur e swi t ches.   
The t est  r epor t s shal l  i ncl ude t he descr i pt i on of  t he hydr ost at i c t est  
conduct ed on t he pi pi ng and f l ushi ng of  t he suct i on and di schar ge pi pi ng.   
A copy of  t he manuf act ur er ' s cer t i f i ed pump cur ve f or  each f i r e pump shal l  
be i ncl uded i n t he r epor t .

3. 8. 3. 1   Ful l  Wat er  Fl ow Test

Accept ance t est  shal l  i ncl ude a f ul l  wat er  f l ow t est .   The secur i ng of  al l  
hoses and nozzl es dur i ng t he t est s i s  t he r esponsi bi l i t y  of  t he 
Cont r act or .   Wat er  f l ow t est i ng shal l  be conduct ed i n a saf e manner  wi t h no 
dest r uct i on t o t he exi st i ng f aci l i t y  or  new const r uct i on.   Test s shal l  
i ncl ude 100 and 150 per cent  capaci t y f l ows and pr essur es,  and no- f l ow 
pr essur es f or  compl i ance wi t h manuf act ur er ' s char act er i st i c  cur ves.   At  
t hi s i nspect i on r epeat  t he r equi r ed t est s as di r ect ed.

3. 8. 3. 2   Cor r ect i ng Def ect s

Cor r ect  def ect s i n t he wor k,  and make addi t i onal  t est s unt i l  t he Cont r act or  
has demonst r at ed t hat  t he syst em compl i es wi t h t he cont r act  r equi r ement s.

3. 8. 3. 3   Document at i on of  Test

Manuf act ur er ' s cer t i f i ed shop t est  char act er i st i c  cur ves f or  each pump 
bei ng t est ed must  be f ur ni shed by t he Cont r act or  at  t he t i me of  t he pump 
accept ance t est .

3. 8. 4   Ar my Fi nal  Accept ance Test

The Fi r e Pr ot ect i on Speci al i s t  shal l  t ake al l  r eadi ngs and measur ement s.   
The Manuf act ur er ' s Repr esent at i ve,  t he f i r e pump cont r ol l er  manuf act ur er ' s 
r epr esent at i ve,  and t he di esel  engi ne manuf act ur er ' s r epr esent at i ve ( when 
suppl i ed)  shal l  al so wi t ness f or  t he f i nal  t est s.   Repai r  any damage caused 
by hose st r eams or  ot her  aspect s of  t he t est .   Submi t  pr oposed dat e and 
t i me t o begi n Ar my Fi nal  Accept ance Test ,  wi t h t he Accept ance Pr ocedur es.   
Not i f i cat i on shal l  be pr ovi ded at  l east  [ 14]  [ _____]  days pr i or  t o t he 
pr oposed st ar t  of  t he t est .   Submi t  [ 3]  [ _____]  copi es of  t he compl et ed 
Ar my Fi nal  Accept ance Test  Repor t s,  no l at er  t hat  [ 7]  [ _____]  days af t er  
t he compl et i on of  t he t est s.   Al l  i t ems i n t he r epor t s shal l  be s i gned by 
t he Fi r e Pr ot ect i on Speci al i s t  and t he Manuf act ur er ' s Repr esent at i ve.   Test  
r epor t s i n bookl et  f or m ( each copy f ur ni shed i n a pr oper l y l abel ed t hr ee 
r i ng bi nder )  showi ng al l  f i el d t est s and measur ement s t aken dur i ng t he 
pr el i mi nar y and f i nal  t est i ng,  and document at i on t hat  pr oves compl i ance 
wi t h t he speci f i ed per f or mance cr i t er i a,  upon compl et i on of  t he 
i nst al l at i on and f i nal  t est i ng of  t he i nst al l ed syst em.   Each t est  r epor t  
shal l  i ndi cat e t he f i nal  posi t i on of  t he cont r ol s and pr essur e swi t ches.   
The t est  r epor t s shal l  i ncl ude t he descr i pt i on of  t he hydr ost at i c t est  
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conduct ed on t he pi pi ng and f l ushi ng of  t he suct i on and di schar ge pi pi ng.   
A copy of  t he manuf act ur er ' s cer t i f i ed pump cur ve f or  each f i r e pump shal l  
be i ncl uded i n t he r epor t .   Not i f i cat i on shal l  i nc l ude a copy of  t he 
Cont r act or ' s Mat er i al  & Test  Cer t i f i cat es.   I ncl ude t he f ol l owi ng i n t he 
f i nal  accept ance t est :

3. 8. 4. 1   Fl ow Test s

Fl ow t est s usi ng t he t est  header ,  hoses and pl aypi pe nozzl es shal l  be 
conduct ed.   Fl ow t est s shal l  be per f or med at  chur n ( no f l ow) ,  75,  100,  125 
and 150 per cent  capaci t y f or  each pump and at  f ul l  capaci t y of  t he pump 
i nst al l at i on.   Fl ow r eadi ngs shal l  be t aken f r om each nozzl e by means of  a 
cal i br at ed pi t ot  t ube wi t h gauge or  ot her  appr oved measur i ng equi pment .   
Rpm,  suct i on pr essur e and di schar ge pr essur e r eadi ng shal l  be t aken as par t  
of  each f l ow t est .   Vol t age and amper e r eadi ngs shal l  t aken on each phase 
as par t  of  each f l ow t est  f or  el ect r i c- mot or  dr i ven pumps.

3. 8. 4. 2   St ar t i ng Test s

Pumps shal l  be t est ed f or  aut omat i c st ar t i ng and sequent i al  st ar t i ng.   
Set t i ng of  t he pr essur e swi t ches shal l  be t est ed when pumps ar e oper at ed by 
pr essur e dr op.   Test s may be per f or med by oper at i ng t he t est  connect i on on 
t he pr essur e sensi ng l i nes.   As a mi ni mum,  each pump shal l  be st ar t ed 
aut omat i cal l y  10 t i mes and manual l y 10 t i mes,  i n accor dance wi t h NFPA 20. 
Test s of  engi ne- dr i ven pumps shal l  be di v i ded equal l y bet ween bot h set  of  
bat t er i es.   The f i r e pumps shal l  be oper at ed f or  a per i od of  a l east  10 
mi nut es f or  each of  t he st ar t s;  except  t hat  el ect r i c  mot or s over  149 kW 200 
hor sepower shal l  be oper at ed f or  at  l east  15 mi nut es and shal l  not  be 
st ar t ed mor e t han 2 t i mes i n 10 hour s.   Pr essur e set t i ngs t hat  i ncl ude 
aut omat i c st ar t i ng and st oppi ng of  t he f i r e pump( s)  shal l  be i ndi cat ed on 
an et ched pl ast i c pl acar d,  at t ached t o t he cor r espondi ng pump cont r ol l er .

3. 8. 4. 3   Bat t er y Changeover

Di esel  dr i ven f i r e pumps shal l  be t est ed f or  aut omat i c bat t er y changeover  
i n event  of  f ai l ur e of  i ni t i al  bat t er y uni t s.

3. 8. 4. 4   Alarms

Al l  pump al ar ms,  bot h l ocal  and r emot e,  shal l  be t est ed.   Super vi sor y 
al ar ms f or  di esel  dr i ver s shal l  be el ect r i cal l y  t est ed f or  l ow oi l  
pr essur e,  hi gh engi ne j acket  cool ant  t emper at ur e,  shut down f r om over speed,  
bat t er y f ai l ur e and bat t er y char ger  f ai l ur e.

3. 8. 4. 5   Miscellaneous

Val ve t amper  swi t ches shal l  be t est ed.   Pr essur e r ecor der  oper at i on r el i ef  
val ve set t i ngs,  val ve oper at i ons,  oper at i on and accur acy of  met er s and 
gauges,  and ot her  accessor y devi ces shal l  be ver i f i ed.

3. 8. 4. 6   Al t er nat e Power  Sour ce

On i nst al l at i ons wi t h an al t er nat e sour ce of  power  and an aut omat i c 
t r ansf er  swi t ch,  l oss of  pr i mar y power  shal l  be s i mul at ed and t r ansf er  
shal l  occur  whi l e t he pump i s oper at i ng at  peak l oad.   Tr ansf er  f r om nor mal  
t o emer gency sour ce and r et r ansf er  f r om emer gency t o nor mal  sour ce shal l  
not  cause openi ng of  over cur r ent  devi ces i n ei t her  l i ne.   At  l east  hal f  of  
t he manual  and aut omat i c st ar t i ng oper at i ons l i s t ed shal l  be per f or med wi t h 
t he f i r e pump connect ed t o t he al t er nat e sour ce.
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3. 8. 4. 7   Cor r ect i on of  Def i c i enci es

I f  equi pment  was f ound t o be def ect i ve or  non- compl i ant  wi t h cont r act  
r equi r ement s,  per f or m cor r ect i ve act i ons and r epeat  t he t est s.   Test s shal l  
be conduct ed and r epeat ed i f  necessar y unt i l  t he syst em has been 
demonst r at ed t o compl y wi t h al l  cont r act  r equi r ement s.

3. 8. 4. 8   Test  Document at i on

The Manuf act ur er ' s Repr esent at i ve shal l  suppl y a copy of  t he manuf act ur er ' s 
cer t i f i ed cur ve f or  each f i r e pump at  t he t i me of  t he t est .   The Fi r e 
Pr ot ect i on Speci al i s t  shal l  r ecor d al l  t est  r esul t s and pl ot  cur ve of  each 
pump per f or mance dur i ng t he t est .   Compl et e pump accept ance t est  dat a of  
each f i r e pump shal l  be r ecor ded.   The pump accept ance t est  dat a shal l  be 
on f or ms t hat  gi ve t he det ai l  pump i nf or mat i on such as t hat  whi ch i s 
i ndi cat ed i n Fi gur e A- 11- 2. 6. 3( f )  of  NFPA 20.   Al l  t est  dat a r ecor ds shal l  
be submi t t ed i n a t hr ee r i ng bi nder .

3. 8. 5   Test  Equi pment

Pr ovi de al l  equi pment  and i nst r ument s necessar y t o conduct  a compl et e f i nal  
t est ,  i ncl udi ng 65 mm 2. 5 i nch di amet er  hoses,  pl aypi pe nozzl es,  pi t ot  t ube 
gauges,  por t abl e di gi t al  t achomet er ,  vol t age and amper e met er s,  and 
cal i br at ed oi l - f i l l ed wat er  pr essur e gauges.   Pr ovi de al l  necessar y 
suppor t s t o saf el y secur e hoses and nozzl es dur i ng t he t est .   The 
[ Gover nment  wi l l ] [ Cont r act or  shal l ]  f ur ni sh wat er  f or  t he t est s.

3. 9   DISINFECTION

**************************************************************************
NOTE:   For  modi f i cat i on of  exi st i ng syst ems,  pr ovi de 
speci f i c  pr ocedur es f or  di s i nf ect i on of  new 
equi pment .   I f  pi pi ng speci f i ed i n t hi s Sect i on i s  
i sol at ed f r om t he domest i c wat er  pi pi ng syst ems by 
means of  a r educed pr essur e backf l ow pr event i on 
assembl y or  i f  spr i nkl er  pi pi ng i n not  connect ed t o 
t he domest i c wat er  pi pi ng,  t hi s par agr aph shoul d be 
deleted.

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

Af t er  al l  syst em component s ar e i nst al l ed i ncl udi ng pumps,  pi pi ng,  and 
ot her  associ at ed wor k,  and al l  hydr ost at i c t est s ar e successf ul l y  
compl et ed,  t hor oughl y f l ush t he pumps and al l  pi pi ng t o be di s i nf ect ed wi t h 
pot abl e wat er  unt i l  t her e i s no v i s i bl e s i gn of  di r t  or  ot her  r esi due.  and 
hydr ost at i c t est  ar e successf ul l y  compl et ed,  each por t i on of  t he pi pi ng 
speci f i ed i n t hi s Sect i on syst em t o be di s i nf ect ed shal l  be t hor oughl y 
f l ushed wi t h pot abl e wat er  unt i l  al l  ent r ai ned di r t  and ot her  f or ei gn 
mat er i al s have been r emoved bef or e i nt r oduci ng chl or i nat i ng mat er i al .

3. 9. 1   Chlorination

The chl or i nat i ng mat er i al  shal l  be hypochl or i t es or  l i qui d chl or i ne.   The 
chl or i nat i ng mat er i al  shal l  be f ed i nt o t he spr i nk l er  pi pi ng at  a const ant  
r at e of  50 par t s per  mi l l i on ( ppm) .   A pr oper l y adj ust ed hypochl or i t e 
sol ut i on i nj ect ed i nt o t he syst em wi t h a hypochl or i nat or ,  or  l i qui d 
chl or i ne i nj ect ed i nt o t he syst em t hr ough a sol ut i on- f ed chl or i nat or  and 
boost er  pump shal l  be used.   Chl or i nat i on appl i cat i on shal l  cont i nue unt i l  
t he ent i r e syst em i f  f i l l ed.   The wat er  shal l  r emai n i n t he syst em f or  a 
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mi ni mum of  24 hour s.   Each val ve i n t he syst em shal l  be opened and cl osed 
sever al  t i mes t o ensur e i t s  pr oper  di s i nf ect i on.   Fol l owi ng t he 24- hour  
per i od,  no l ess t han 25 ppm chl or i ne r esi dual  shal l  r emai n i n t he syst em.

3. 9. 2   Flushing

The syst em shal l  t hen be f l ushed wi t h c l ean wat er  unt i l  t he r esi dual  
chl or i ne i s r educed t o l ess t han one par t  per  mi l l i on.   Sampl es of  wat er  i n 
di s i nf ect ed cont ai ner s f or  bact er i al  exami nat i on wi l l  be t aken f r om sever al  
syst em l ocat i ons whi ch ar e appr oved by t he Cont r act i ng Of f i cer .

3. 9. 3   Sampl e Test i ng

Sampl es shal l  be t est ed f or  t ot al  col i f or m or gani sms ( col i f or m bact er i a,  
f ecal  col i f or m,  st r ept ococcal ,  and ot her  bact er i a)  i n accor dance wi t h 
AWWA 10084.   The t est i ng met hod shal l  be ei t her  t he mul t i pl e- t ube 
f er ment at i on t echni que or  t he membr ane- f i l t er  t echni que.   The di s i nf ect i on 
shal l  be r epeat ed unt i l  t est s i ndi cat e t he absence of  col i f or m or gani sms 
( zer o mean col i f or m densi t y per  100 mi l l i l i t er s)  i n t he sampl es f or  at  
l east  2 f ul l  days.   The syst em wi l l  not  be accept ed unt i l  sat i sf act or y 
bact er i ol ogi cal  r esul t s have been obt ai ned.

3. 10   SYSTEM STARTUP

**************************************************************************
NOTE:   Pr ovi de adequat e c l ear ance and access space 
t o saf el y i nst al l ,  t est  and mai nt ai n t he f i r e pump 
system.

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

Ful l y encl ose or  pr oper l y guar d coupl i ng,  r ot at i ng par t s,  gear s,  pr oj ect i ng 
equi pment ,  et c.  so as t o pr event  possi bl e i nj ur y t o per sons t hat  come i n 
c l ose pr oxi mi t y of  t he equi pment .   Conduct  t est i ng of  t he f i r e pumps i n a 
saf e manner  and ensur e t hat  al l  equi pment  i s  saf el y secur ed.   Hoses and 
nozzl es used t o conduct  f l ow t est s shal l  be i n excel l ent  condi t i on and 
shal l  be saf el y anchor ed and secur ed t o pr event  any mi sdi r ect i on of  t he 
hose st r eams.

Post  oper at i ng i nst r uct i ons f or  pumps,  dr i ver s,  cont r ol l er s,  and f l ow 
meters.

3. 11   CLOSEOUT ACTI VI TI ES

3. 11. 1   Fi el d Tr ai ni ng

**************************************************************************
NOTE:   The number  of  hour s of  i nst r uct i on shoul d be 
det er mi ned based of  t he number  and compl exi t y of  t he 
syst ems speci f i ed.

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

The Fi r e Pr ot ect i on Speci al i s t  and t he Manuf act ur er ' s Repr esent at i ve shal l  
conduct  a t r ai ni ng cour se f or  oper at i ng and mai nt enance per sonnel  as 
desi gnat ed by t he Cont r act i ng Of f i cer .   Submi t  t he pr oposed schedul e f or  
f i el d t r ai ni ng at  l east  14 days pr i or  t o t he st ar t  of  r el at ed t r ai ni ng.   
Tr ai ni ng shal l  be pr ovi ded f or  a per i od of  [ 2]  [ 8]  hour s of  nor mal  wor ki ng 
t i me and shal l  s t ar t  af t er  t he f i r e pump i nst al l at i on i s f unct i onal l y 
compl et e and af t er  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 Oper at i ng and Mai nt enance 
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I nst r uct i ons.   Submi t  manual s l i s t i ng st ep- by- st ep pr ocedur es r equi r ed f or  
syst em st ar t up,  oper at i on,  shut down,  and r out i ne mai nt enance.   The manual s 
shal l  i ncl ude t he manuf act ur er ' s name,  model  number ,  par t s l i s t ,  l i s t  of  
par t s and t ool s t hat  shoul d be kept  i n st ock by t he owner  f or  r out i ne 
mai nt enance i ncl udi ng t he name of  a l ocal  suppl i er ,  s i mpl i f i ed wi r i ng and 
cont r ol s di agr ams,  t r oubl eshoot i ng gui de,  and r ecommended ser vi ce 
or gani zat i on ( i ncl udi ng addr ess and t el ephone number )  f or  each i t em of  
equi pment .   Dat a Package 3 shal l  be submi t t ed f or  f i r e pumps and dr i ver s i n 
accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.   [ Each 
ser vi ce or gani zat i on submi t t ed shal l  be capabl e of  pr ovi di ng [ 4]  [ _____]  
hour  onsi t e r esponse t o a ser vi ce cal l  on an emer gency basi s. ]

3. 11. 2   As- Bui l t  Dr awi ngs

Submi t  As- Bui l t  Dr awi ngs,  no l at er  t han [ 14] [ _____]  days af t er  compl et i on 
of  t he Fi nal  Test s.   Updat e he Fi r e Pump I nst al l at i on Dr awi ngs t o r ef l ect  
as- bui l t  condi t i ons af t er  al l  r el at ed wor k i s compl et ed and shal l  be on 
r epr oduci bl e f ul l - s i ze myl ar  f i l m.

3. 12   PROTECTION

Car ef ul l y  r emove mat er i al s so as not  t o damage mat er i al  whi ch i s t o 
r emai n.   Repl ace exi st i ng wor k damaged by t he Cont r act or ' s oper at i ons wi t h 
new wor k of  t he same const r uct i on.

        - -  End of  Sect i on - -
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