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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  l ow pr essur e hot  wat er  heat i ng 
boi l er s under  235 ki l owat t  800, 000 BTU/ hr  out put .

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

1. 1   REFERENCES

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

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out 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.
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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 NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  Z21. 13/ CSA 4. 9 ( 2017;  Er r at a 2018)  Gas- Fi r ed Low Pr essur e 
St eam and Hot  Wat er  Boi l er s

ASME I NTERNATI ONAL ( ASME)

ASME BPVC SEC I V ( 2017)  BPVC Sect i on I V- Rul es f or  
Const r uct i on of  Heat i ng Boi l er s

ASME CSD- 1 ( 2016)  Cont r ol  and Saf et y Devi ces f or  
Aut omat i cal l y  Fi r ed Boi l er s

ASTM I NTERNATI ONAL ( ASTM)

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

ASTM C592 ( 2016)  St andar d Speci f i cat i on f or  Mi ner al  
Fi ber  Bl anket  I nsul at i on and Bl anket - Type 
Pi pe I nsul at i on ( Met al - Mesh Cover ed)  
( I ndust r i al  Type)

NATI ONAL BOARD OF BOI LER AND PRESSURE VESSEL I NSPECTORS ( NBBI )

NBBI  NB- 23 PART 1 ( 2013)  Nat i onal  Boar d I nspect i on Code -  
Par t  1 I nst al l at i on

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 211 ( 2019)  St andar d f or  Chi mneys,  Fi r epl aces,  
Vent s,  and Sol i d Fuel - Bur ni ng Appl i ances

NFPA 31 ( 2016)  St andar d f or  t he I nst al l at i on of  
Oi l - Bur ni ng Equi pment

NFPA 54 ( 2018)  Nat i onal  Fuel  Gas Code

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 )  
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Nat i onal  El ect r i cal  Code

U. S.  DEPARTMENT OF ENERGY ( DOE)

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

UNDERWRI TERS LABORATORI ES ( UL)

UL 296 ( 2017)  UL St andar d f or  Saf et y Oi l  Bur ner s

UL 726 ( 1995;  Repr i nt  Oct  2013)  Oi l - Fi r ed Boi l er  
Assemblies

UL 795 ( 2016)  UL St andar d f or  Saf et y 
Commer ci al - I ndust r i al  Gas Heat i ng Equi pment

1. 2   RELATED REQUI REMENTS

Sect i on 23 03 00. 00 20 BASI C MECHANI CAL MATERI ALS AND METHODS,  appl i es t o 
t hi s sect i on,  wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   DESI GN REQUI REMENTS

**************************************************************************
NOTE:   I nser t  boi l er  out put  capaci t y or  i ndi cat e i n 
boi l er  schedul e.   Sel ect  boi l er  desi gn wor ki ng 
pr essur e,  oper at i ng pr essur e,  oper at i ng t emper at ur e,  
and r et ur n wat er  t emper at ur e and i ndi cat e i n boi l er  
schedul e on dr awi ngs.

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

Boi l er  must  be sui t abl e f or  i nst al l at i on i n t he space shown wi t h ampl e r oom 
f or  openi ng door s and cl eani ng and r emoval  and r epl acement  of  t ubes.   
Boi l er  must  have an out put  of  [ _____]  kW BTU/ hr .   Boi l er  must  be desi gned 
and t est ed i n accor dance wi t h ASME BPVC SEC I V, ASME CSD- 1, NFPA 54, NFPA 31, 
NFPA 70 and ANSI  Z21. 13/ CSA 4. 9.   Boi l er  must  be i nst al l ed i n accor dance 
with NBBI  NB- 23 PART 1.   Pai nt  boi l er  i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons.   Boi l er  desi gn wor ki ng pr essur e must  be [ 207 kPa ( gage) ]  
[ 30 psi g]  [ _____] .   Boi l er  oper at i ng pr essur e must  be [ 83 kPa ( gage) ]  [ 12 
psi g]  [ _____] .   Boi l er  oper at i ng t emper at ur e must  be [ 82 degr ees C]  [ 180 
degr ees F]  [ _____] .   Boi l er  r et ur n wat er  t emper at ur e must  be [ 71 degr ees C]  
[ 160 degr ees C]  [ _____] .   Pr ovi de a t her most at i cal l y  cont r ol l ed t hr ee- way 
mi xi ng val ve on boi l er  sui t abl e f or  oper at i ng condi t i ons of  t he boi l er .

1. 3. 1   Boi l er  I nst al l at i on Requi r ement s

1. 3. 1. 1   Location

I nst al l  Boi l er ( s)  and associ at ed hot  wat er  pumps i n a mechani cal  r oom 
i nsi de t he f aci l i t y  i n accor dance wi t h NBBI  NB- 23 PART 1.   Pr ovi de ampl e 
c l ear ance ar ound boi l er s t o al l ow access f or  i nspect i on,  mai nt enance and 
r epai r .   Passageways ar ound al l  s i des of  boi l er s must  have an unobst r uct ed 
mi ni mum wi dt h of  36 i nches or  t he c l ear ances r ecommended by t he boi l er  
manuf act ur er  whi chever  i s  gr eat er .

1. 3. 1. 2   Combust i on Ai r

Pr ovi de suppl y of  ai r  f or  combust i on and vent i l at i on.   I n accor dance wi t h 
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NFPA 54, NFPA 211 and manuf act ur er ' s i nst al l at i on manual ,  cal cul at e t he 
amount  of  combust i on ai r  necessar y t o oper at e t he boi l er .   I nst al l  and 
l ocat e pr oper l y s i zed combust i on ai r  damper s and l ouver s.

1. 3. 1. 3   Sequence of  Oper at i on

Local ,  manual  st ar t i ng of  boi l er s i s  r equi r ed.   Remot e st ar t i ng and 
st oppi ng of  t he boi l er  by t he HVAC cont r ol  syst em i s not  per mi t t ed.   Thi s 
i s  t o ensur e t hat  an oper at or  wi t ness t he i ni t i al  f i r i ng of  t he boi l er  at  
t he begi nni ng of  each heat i ng season t o ver i f y pr oper  oper at i on of  t he 
boi l er  and t o pr omot e pr oper  mai nt enance.

1. 3. 2   Det ai l  Dr awi ngs

1. 3. 2. 1   Drawings

Show boi l er  hot  wat er  i sol at i on val ves,  emer gency di sconnect  swi t ch,  and 
compl et e boi l er  gas t r ai n on t he cont r act  dr awi ngs.

1. 3. 2. 2   Fuel  Tr ai n /  Wi r i ng Di agr am

Submi t  f uel  t r ai n and wi r i ng di agr am.

1. 3. 3   Wat er  Anal ysi s

Pr ovi de t est  r epor t s of  wat er  anal ysi s.   UFC 3- 240- 13FN I ndust r i al  Wat er  
Tr eat ment  must  be f ol l owed f or  al l  boi l er  i nst al l at i ons.

1. 4   SAFETY STANDARDS

Hot  wat er  boi l er s,  bur ner s and suppl ement ar y cont r ol  devi ces,  saf et y 
i nt er l ocks,  or  l i mi t  cont r ol s r equi r ed under  t hi s speci f i cat i on,  must  meet  
r equi r ement s of  t he f ol l owi ng st andar ds as appl i cabl e:

a.   Oi l - Fi r ed Uni t s:   UL 726, NFPA 31, NFPA 70, ASME CSD- 1.

b.   Gas- Fi r ed Uni t s:   ASME CSD- 1, NFPA 54, NFPA 70, ANSI  Z21. 13/ CSA 4. 9 or  
UL 795.

c.   Combi nat i on Gas-  and Oi l - Fi r ed Uni t s:   ASME CSD- 1, NFPA 54, NFPA 31, 
NFPA 70, UL 726, ANSI  Z21. 13/ CSA 4. 9, UL 795 or  UL 296.

d.   Al l  Uni t s:   ASME BPVC SEC I V, NFPA 70 and ASME CSD- 1.

Cont r ol s not  cover ed by t he above must  have a UL l abel ,  UL l i s t i ng mar k,  or  
must  be l i s t ed i n t he Fact or y Mut ual  Appr oval  Gui de.

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 
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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 . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h 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:

[ Submi t t al s f or  t hi s Sect i on must  be del i ver ed t o t he pr oj ect  Cont r act i ng 
Of f i cer ,  who wi l l  f or war d t wo compl et e set s of  copi es t o t he appr opr i at e 
appr ovi ng of f i c i al  f or  r evi ew and appr oval .

] SD- 02 Shop Dr awi ngs

Fuel  Tr ai n

Wi r i ng Di agr am

SD- 03 Pr oduct  Dat a

Boilers

[ Ener gy St ar  Label  f or  Gas Fi r ed Resi dent i al  Boi l er  Pr oduct ;  S

][ Ener gy St ar  Label  f or  Oi l - Fi r ed Resi dent i al  Boi l er  Pr oduct ;  S

] Boi l er  Tr i m and Cont r ol  Equi pment
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Bur ner s and Cont r ol  Equi pment

St ack,  Br eechi ng,  and Suppor t s

SD- 06 Test  Repor t s

Oper at i onal  Test s

Wat er  Anal ysi s

SD- 07 Cer t i f i cat es

Boilers

Bur ner s and Cont r ol  Equi pment

Boi l er  Tr i m and Cont r ol  Equi pment

  Boi l er  manuf act ur er ' s cer t i f i cat e of  boi l er  per f or mance 
i ncl udi ng evi dence t hat  t he bur ner s pr ovi ded must  be a make,  
model ,  and t ype cer t i f i ed and appr oved by t he manuf act ur er  of  t he 
boi l er  bei ng pr ovi ded.

SD- 08 Manuf act ur er ' s I nst r uct i ons

Boilers

Feedwat er  Tr eat ment  Feeder

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

Boi l er s,  Dat a Package 4

Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

SD- 11 Cl oseout  Submi t t al s

Post ed Oper at i ng I nst r uct i ons f or  Heat i ng Wat er  Boi l er s

PART 2   PRODUCTS

2. 1   BOILERS

**************************************************************************
NOTE:   Sel ect  opt i ons based on f uel  sour ce,  
r esi dent i al  or  commer ci al  appl i cat i on,  and boi l er  
capaci t y.   Ef f i c i enci es i ncl uded bel ow ar e based on 
Ener gy St ar  f or  r esi dent i al  appl i cat i ons and ASHRAE 
90. 1 f or  commer ci al  appl i cat i ons.

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

Pr ovi de hot  wat er  heat i ng boi l er  compl et e wi t h f i r i ng equi pment ,  combust i on 
chamber ,  i nsul at i on wi t h st eel  j acket ,  saf et y and oper at i ng cont r ol s,  
i nt egr al  el ect r i cal  wi r i ng and ot her  appur t enances,  t o make t he boi l er  a 
compl et e,  sel f - cont ai ned,  f ul l y- aut omat i c uni t ,  r eady f or  ser vi ce upon 
compl et i on of  ut i l i t y  connect i ons. [   Gas f i r ed r esi dent i al  boi l er s l ess t han
 88 kW 300, 000 Bt uh must  have an Annual  Fuel  Ut i l i zat i on Ef f i c i ency 
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( AFUE) of  at  l east  90 per cent ,  and be Ener gy St ar  l abel ed.   Pr ovi de pr oof  of  
Ener gy St ar  l abel  f or  oi l - f i r ed r esi dent i al  boi l er  pr oduct . ] [   Oi l - f i r ed 
r esi dent i al  boi l er s l ess t han 88 kW 300, 000 Bt uh must  have an Annual  Fuel  
Ut i l i zat i on Ef f i c i ency ( AFUE)  of  at  l east  87 per cent ,  and be Ener gy St ar  
l abel ed.   Pr ovi de pr oof  of  Ener gy St ar  l abel  f or  gas f i r ed r esi dent i al  
boi l er  pr oduct . ] [   Commer ci al  boi l er s l ess t han 88 kW 300, 000 Bt uhmust  have 
an Annual  Fuel  Ut i l i zat i on Ef f i c i ency ( AFUE)  of  at  l east  80 per cent . ] [   Gas 
f i r ed boi l er s gr eat er  t han 88 kW 300, 000 Bt uh i nput  must  have a t her mal  
ef f i c i ency of  at  l east  80 per cent  when f i r ed at  t he maxi mum and mi ni mum 
capaci t i es whi ch ar e pr ovi ded and al l owed by t he cont r ol s. ] [   Oi l - f i r ed 
boi l er s gr eat er  t han 88 kW 300, 000 Bt uh out put  must  have a t her mal  
ef f i c i ency of  at  l east  82 per cent  when f i r ed at  t he maxi mum and mi ni mum 
r at ed capaci t i es whi ch ar e pr ovi ded and al l owed by t he cont r ol s. ]

2. 1. 1   Gener al  Requi r ement s

Desi gn,  const r uct i on,  i nst al l at i on,  t est i ng,  and oper at i on of  boi l er  and 
appur t enances shal l  compl y wi t h NBBI  NB- 23 PART 1, ASME BPVC SEC I V, 
ASME CSD- 1, NFPA 54, NFPA 31, ANSI  Z21. 13/ CSA 4. 9,  and t he manuf act ur er ' s 
instructions.

2. 2   BURNERS AND CONTROL EQUI PMENT

**************************************************************************
NOTE:   I ndi cat e f uel  t r ai ns on t he dr awi ngs.   
Conf or m t o t he r equi r ement s of  ASME CSD- 1.

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

[ 2. 2. 1   At mospher i c- Type Gas Bur ner

At mospher i c- t ype gas bur ner  ( under  117 kW 400, 000 BTU/ hr  i nput ) .   ASME CSD- 1
 and ANSI  Z21. 13/ CSA 4. 9.   Aut omat i c r ecycl i ng bur ner .   ON- OFF t ype 
combust i on cont r ol  syst em. [   I nt er r upt ed]  [ I nt er mi t t ent ]  pi l ot  t ype 
i gni t i on syst em,  and pi l ot  must  be el ect r ode- i gni t ed nat ur al  gas t ype.   
Desi gn bur ner  and combust i on cont r ol  equi pment  f or  f i r i ng nat ur al  gas 
havi ng a speci f i c  gr avi t y of  [ 0. 6]  [ _____]  and a heat i ng val ue of  
appr oxi mat el y [ 37, 300 kJ per  cubi c met er ]  [ 1000 BTU per  cubi c f oot ]  and be 
an i nt egr al  par t  of  t he boi l er .   Bur ner  cont r ol s and saf et y equi pment  must  
conf or m t o appl i cabl e r equi r ement s of  ASME CSD- 1 and ANSI  Z21. 13/ CSA 4. 9, 
i ncl udi ng compl et e gas shut - of f  and pi l ot  gas.   Gas pr essur e avai l abl e:   
[ [ _____]  i nches of  wat er  gage ( WC) ]  kPa gage psi g.

][ 2. 2. 2   Gas- Fi r ed Power  Bur ner

Gas- f i r ed power  bur ner  ( over  117 kW 400, 000 BTU/ hr  i nput ) .   I nt er r upt ed 
pi l ot  t ype i gni t i on syst em,  and pi l ot  must  be t he el ect r ode- i gni t ed nat ur al  
gas t ype.   Desi gn bur ner  and combust i on cont r ol  equi pment  f or  f i r i ng 
nat ur al  gas havi ng a speci f i c  gr avi t y of  [ 0. 6]  [ _____]  and a heat i ng val ue 
of  appr oxi mat el y [ 37, 300 kJ per  cubi c met er ]  [ 1000 BTU per  cubi c f oot ]  
[ _____]  and be an i nt egr al  par t  of  t he boi l er .   Bur ner  cont r ol s and saf et y 
equi pment  must  conf or m t o appl i cabl e r equi r ement s of  ASME CSD- 1, NFPA 54, 
ANSI  Z21. 13/ CSA 4. 9 and UL 795.   Mount  cont r ol s;  i ncl udi ng oper at i ng 
swi t ches,  i ndi cat i ng l i ght s,  gages,  al ar ms,  mot or  st ar t er s,  f uses,  and 
ci r cui t  el ement s of  cont r ol  syst ems on a s i ngl e cont r ol  panel  or  cabi net  
desi gned f or  separ at e mount i ng not  on t he bur ner .   The combust i on cont r ol  
syst em must  be t he [ on/ of f ]  [ hi gh- l ow- of f ]  [ posi t i oni ng]  [ met er i ng]  t ype.   
Locat e f l ame scanner  such t hat  t est i ng and cl eani ng of  scanner  can be 
accompl i shed wi t hout  di sassembl y of  bur ner .   Pr ovi de f uel  t r ai n as 
i ndi cat ed.   Gas pr essur e avai l abl e:  [ [ _____]  Pa i nches of  wat er  gage]  
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[ [ _____]  kPa ( gage)  psi g] .

][ 2. 2. 3   Oi l - Fi r ed Power  Bur ner

Oi l - f i r ed power  bur ner  ( under  117 kW 400, 000 BTU/ hr  i nput ) .   Di r ect  
el ect r i c- spar k- i gni t ed t ype i gni t i on syst em.   Bur ner  cont r ol s and saf et y 
equi pment  must  conf or m t o appl i cabl e r equi r ement s of  ASME CSD- 1, NFPA 31 
and UL 726.   The combust i on cont r ol  syst em must  be t he [ on/ of f ]  
[ hi gh- l ow- of f ]  [ posi t i oni ng]  [ met er i ng]  t ype.

][ 2. 2. 4   Oi l - Fi r ed Power  Bur ner

Oi l - f i r ed power  bur ner  ( over  117 kW 400, 000 BTU/ hr  i nput ) .   
Pr essur e- at omi zi ng t ype bur ner .   Di r ect  el ect r i c- spar k- i gni t ed t ype 
i gni t i on syst em.   Desi gn bur ner  and combust i on cont r ol  equi pment  f or  f i r i ng 
commer ci al  gr ade number  2 f uel  oi l  and be an i nt egr al  par t  of  t he boi l er .   
Bur ner  cont r ol s and saf et y equi pment  must  conf or m t o appl i cabl e 
r equi r ement s of  ASME CSD- 1, NFPA 31 and UL 726.   The combust i on cont r ol  
syst em must  be t he [ on/ of f ]  [ hi gh- l ow- of f ]  [ posi t i oni ng]  [ met er i ng]  t ype.  
Mount  cont r ol s;  i ncl udi ng oper at i ng swi t ches,  i ndi cat i ng l i ght s,  gages,  
al ar ms,  mot or  st ar t er s,  f uses,  and ci r cui t  el ement s of  cont r ol  syst ems on a 
s i ngl e cont r ol  panel  or  cabi net  desi gned f or  separ at e mount i ng not  on t he 
bur ner .   Locat e f l ame scanner  such t hat  t est i ng and cl eani ng of  scanner  can 
be accompl i shed wi t hout  di sassembl y of  bur ner .   Pr ovi de f uel  t r ai n as 
indicated.

][ 2. 2. 5   Gas and Li ght  Oi l - Fi r ed Power  Bur ner

Gas and l i ght  oi l - f i r ed power  bur ner  ( over  117 kW 400, 000 BTU/ hr  I nput ) .   
The combust i on cont r ol  syst em must  be t he [ on/ of f ]  [ hi gh- l ow- of f ]  
[ posi t i oni ng]  [ met er i ng]  t ype.  Pr essur e- at omi zi ng t ype oi l  bur ner .   
I nt er r upt ed- pi l ot  t ype i gni t i on syst em,  and pi l ot  be el ect r ode- i gni t ed 
nat ur al  gas t ype,  except  t hat  t he oi l  bur ner  be di r ect  
el ect r i c- spar k- i gni t ed.   Desi gn bur ner  and combust i on cont r ol  equi pment  f or  
f i r i ng commer ci al  gr ade number  2 f uel  oi l  and nat ur al  gas havi ng a speci f i c  
gr avi t y of  [ 0. 6]  [ _____]  and a heat i ng val ue of  appr oxi mat el y [ 37, 300 kJ 
per  cubi c met er ]  [ 1000 BTU per  cubi c f oot ]  [ _____]  and be an i nt egr al  par t  
of  boi l er .   Bur ner  cont r ol s and saf et y equi pment  must  conf or m t o appl i cabl e 
r equi r ement s of  ASME CSD- 1, NFPA 31, UL 726, NFPA 54, ANSI  Z21. 13/ CSA 4. 9 
and UL 795.   Mount  cont r ol s;  i ncl udi ng oper at i ng swi t ches,  i ndi cat i ng 
l i ght s,  gages,  al ar ms,  mot or  st ar t er s,  f uses,  and ci r cui t  el ement s of  
cont r ol  syst ems on a s i ngl e cont r ol  panel  or  cabi net  desi gned f or  separ at e 
mount i ng not  on t he bur ner .   Locat e f l ame scanner  such t hat  t est i ng and 
cl eani ng of  scanner  can be accompl i shed wi t hout  di sassembl y of  bur ner .   
Pr ovi de f uel  t r ai n as i ndi cat ed.   Gas pr essur e avai l abl e:   [ [ _____]  Pa 
i nches of  wat er  gage]  [ [ _____]  kPa ( gage)  psi g] .

] 2. 3   BOI LER TRI M AND CONTROL EQUI PMENT

Pr ovi de i n accor dance wi t h ASME CSD- 1 and ASME BPVC SEC I V and addi t i onal  
r equi r ement s speci f i ed bel ow.

2. 3. 1   Emer gency Di sconnect  Swi t ch

**************************************************************************
NOTE:   I ndi cat e l ocat i on of  emer gency di sconnect  
swi t ch on dr awi ngs.   I nser t  emer gency swi t ch 
amper age r equi r ed.

**************************************************************************
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Pr ovi de and l ocat e on wal l  out s i de boi l er  r oom ent r ance or  j ust  i ns i de 
door ,  when boi l er  r oom door  i s  on bui l di ng ext er i or  as r equi r ed by 
ASME CSD- 1 t o al l ow r api d and compl et e shut down of  t he boi l er  i n t he event  
of  an emer gency.   Emer gency swi t ch must  be a [ _____] - amp.  f use- t ype saf et y 
swi t ch.   Swi t ch must  be r ed and f ur ni shed wi t h a l abel  i ndi cat i ng f unct i on 
of  swi t ch.

2. 3. 2   Rel i ef  Val ves

Pr ovi de r el i evi ng capaci t y f or  t he f ul l  out put  of  boi l er  i nst al l ed.   Saf et y 
r el i ef - val ve pi pi ng must  conf or m t o ASTM A53/ A53M,  schedul e 40 st eel  pi pe 
and be pi ped f ul l - s i ze [ t o a f l oor  dr ai n]  [ t o 150 mm 6 i nches above f l oor ] .

2. 3. 3   Pr essur e and Al t i t ude Gage or  Combi nat i on Pr essur e/ Al t i t ude Gage

Pr ovi de one l ocat ed on suppl y wat er  pi pi ng and one on r et ur n wat er  pi pi ng.

2. 3. 4   Thermometer

Pr ovi de t her momet er  wi t h a scal e equi val ent  t o 1. 5 t i mes out l et  wat er  
t emper at ur e.   Pr ovi de one l ocat ed on suppl y wat er  pi pi ng and one on r et ur n 
wat er  pi pi ng.

2. 3. 5   Dr ai n Tappi ng

Pr ovi de dr ai n val ve and pi pi ng [ t o a f l oor  dr ai n]  [ t o 150 mm 6 i nches above 
floor].

2. 3. 6   Make- up Wat er  St at i on

2. 3. 6. 1   Pr essur e Reduci ng St at i on

**************************************************************************
NOTE:   Sel ect  oper at i ng pr essur e r equi r ed.

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

Pr ovi de a wat er  pr essur e- r educi ng val ve and r el i ef  val ve,  or  a combi nat i on 
of  t he t wo i n t he makeup wat er  l i ne t o t he boi l er  t o mai nt ai n a wat er  
pr essur e of  [ 83 kPa ( gage) ]  [ 12 psi g]  [ _____]  i n t he hot  wat er  syst em.   
Pr ovi de a 20 mm 3/ 4 i nch gl obe val ve by- pass ar ound t hi s val ve.

2. 3. 6. 2   Backf l ow Pr event er s

Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.   Locat e upst r eam of  by- pass.

2. 3. 7   Feedwat er  Tr eat ment  Feeder

Pr ovi de f l oor  mount ed,  Type I I  -  Shot - Type Feeder  ( manual ,  i nt er mi t t ent  
f eed) ,  as i ndi cat ed f or  use wi t h pr essur es up t o 1379 kPa ( gage)  200 psi g 
maximum.

2. 3. 8   Combust i on Regul at or

Pr ovi de adj ust abl e t emper at ur e,  t her most at i c i mmer si on t ype t hat  must  l i mi t  
boi l er  wat er  t emper at ur e t o a maxi mum of  121 degr ees C 250 degr ees F.   
Cont r ol  must  act uat e bur ner  t hr ough an el ect r i c  r el ay syst em t o mai nt ai n 
boi l er  wat er  t emper at ur e wi t hi n nor mal  pr escr i bed l i mi t s at  l oads wi t hi n 
r at ed capaci t y of  boi l er .
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2. 3. 9   Ai r  Vent  Val ve

Pr ovi de wi t h scr ewed connect i on,  st ai nl ess st eel  di sk,  and st ai nl ess st eel  
seat s t o vent  ent r apped ai r .

2. 3. 10   Hi gh Temper at ur e Li mi t  Swi t ch

**************************************************************************
NOTE:   Speci f y al ar m and i ndi cat i ng l i ght s i f  i nput  
exceeds 117 kW 400, 000 BTU/ hr .

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

Pr ovi de adj ust abl e i mmer si bl e aquast at  t ype wi t h a t emper at ur e set t i ng 
above t hat  of  t he combust i on r egul at or  and bel ow t hat  of  t he l owest  r el i ef  
val ve set t i ng.   Aquast at  must  f unct i on t o cause a saf et y shut down by 
c l osi ng f uel  val ves[ , ]  [ and]  shut t i ng down bur ner  equi pment  [ ,  act i vat i ng a 
r ed i ndi cat i ng l i ght ,  and soundi ng an al ar m]  i n t he event  t hat  boi l er  wat er  
t emper at ur e r i ses t o t he hi gh t emper at ur e l i mi t  set t i ng.   A saf et y shut down 
due t o hi gh t emper at ur e must  r equi r e manual  r eset  bef or e oper at i on can 
r esume and pr event  r ecycl i ng of  bur ner  equi pment .   Pr e- set  hi gh t emper at ur e 
l i mi t  devi ces t hat  cannot  be easi l y t est ed ar e not  al l owed.

2. 3. 11   Low Wat er  Level  Cut of f  Swi t ch

**************************************************************************
NOTE:   Speci f y al ar m and i ndi cat i ng l i ght s i f  i nput  
exceeds 117 kW 400, 000 BTU/ hr .

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

Low wat er  l evel  cut of f  must  cause a saf et y shut down by c l osi ng f uel  
val ves[ , ]  [ and]  shut t i ng down bur ner  equi pment  [ ,  act i vat i ng a r ed 
i ndi cat i ng l i ght ,  and soundi ng an al ar m]  i n t he event  t hat  wat er  l evel  
dr ops bel ow t he l owest  saf e per mi ssi bl e wat er  l evel  est abl i shed by t he 
boi l er  manuf act ur er  and ASME BPVC SEC I V.   A saf et y shut down due t o l ow 
wat er  must  r equi r e manual  r eset  bef or e oper at i on can r esume and pr event  
r ecycl i ng of  bur ner  equi pment .

2. 3. 12   Boi l er  Saf et y Cont r ol  Ci r cui t s

**************************************************************************
NOTE:   I ncl ude dr af t  f an i f  power  bur ner  i s  
specified.

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

Pr ovi de boi l er  saf et y cont r ol  c i r cui t s,  i ncl udi ng cont r ol  c i r cui t s f or  
bur ner  [ and dr af t  f an] ,  must  be s i ngl e- phase,  t wo- wi r e one- si de gr ounded,  
and not  over  120 vol t s.   Pr ovi de saf et y cont r ol  swi t chi ng i n ungr ounded 
conduct or s.   Pr ovi de over cur r ent  pr ot ect i on.   I n addi t i on t o c i r cui t  
gr ounds,  gr ound met al  par t s whi ch do not  car r y cur r ent  t o a gr oundi ng 
conductor.

2. 3. 13   I ndi cat i ng Li ght s

**************************************************************************
NOTE:   Del et e ent i r e par agr aph i f  boi l er  i nput  does 
not  exceed 117 kW 400, 000 BTU/ hr .   I ncl ude dr af t  f an 
i f  power  bur ner  i s  speci f i ed.

**************************************************************************
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Each saf et y i nt er l ock r equi r i ng a manual  r eset  must  have an i ndi v i dual l y 
l abel ed r ed i ndi cat i ng l i ght .   Non- r ecycl i ng cont r ol  i nt er l ocks must  have 
t he r eset  l ocat ed on t he cont r ol  i t sel f .   Red i ndi cat i ng l i ght s on t he 
cont r ol  panel  may be omi t t ed i f  t he bur ner  combust i on cont r ol  syst em has a 
Keyboar d Di spl ay Modul e i nst al l ed t hat  wi l l  i dent i f y t he l ockout  
i nf or mat i on r equi r ed i n I t em c.  bel ow.   I ndi cat i ng l i ght s must  have col or s 
as f ol l ows:

a.   Amber :   I gni t i on on

b.   Gr een:   Mai n f uel  saf et y shut - of f  val ves open

c.   Red ( One f or  Each) :   Saf et y l ockout ,  f l ame f ai l ur e,  l ow wat er  l evel ,  
and hi gh t emper at ur e

[ d.  Bl ue:   Dr af t

] 2. 3. 14   Al ar m Bel l

**************************************************************************
NOTE:   Del et e ent i r e par agr aph i f  boi l er  i nput  does 
not  exceed 117 kW 400, 000 BTU/ hr .

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

Pr ovi de al ar m bel l ,  el ect r i cal l y  oper at ed,  wi t h a manual  di sconnect  
swi t ch.   Di sconnect  swi t ch must  be t ype and wi r ed so t hat  swi t chi ng of f  
al ar m f ol l owi ng a saf et y shut down wi l l  not  pr event  al ar m f r om soundi ng 
agai n upon r ecur r ence of  a subsequent  saf et y shut down condi t i on.

2. 3. 15   Post - Combust i on Pur ge

**************************************************************************
NOTE:   Del et e ent i r e par agr aph i f  at mospher i c bur ner  
i s  speci f i ed.

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

Pr ovi de cont r ol s and wi r i ng necessar y t o ensur e oper at i on of  dr af t  f an f or  
a per i od of  not  l ess t han 15 seconds or  of  suf f i c i ent  dur at i on t o pr ovi de 
f our  compl et e ai r  changes i n t he boi l er  combust i on chamber  ( whi chever  i s  
gr eat er )  f ol l owi ng shut down of  bur ner  upon sat i sf act i on of  heat  demand and 
i n accor dance wi t h ASME CSD- 1 .  Upon compl et i on of  post - combust i on pur ge 
per i od,  dr af t  f an must  aut omat i cal l y  shut down unt i l  next  r est ar t .

2. 3. 16   Draft

Compl y wi t h boi l er  manuf act ur er ' s  r ecommendat i ons.

2. 3. 17   St ack,  Br eechi ng,  and Suppor t s

**************************************************************************
NOTE:   NFPA 211,  Type B vent  can onl y be used wi t h 
an at mospher i c bur ner .

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

**************************************************************************
NOTE:   Boi l er  st acks must  conf or m t o t he boi l er  
manuf act ur er ' s i nst al l at i on and oper at i onal  manual .

**************************************************************************
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[ Pr ovi de boi l er  st ack const r uct ed of  sheet  st eel  havi ng a t hi ckness of  not  
l ess t han 2. 47 mm 0. 0972 i nches wi t h wel ded j oi nt s.   I nsul at e st ack l ocat ed 
i nsi de t he bui l di ng wi t h 38 mm 1 1/ 2 i nches of  mi ner al  wool  conf or mi ng t o 
appl i cabl e r equi r ement s of  ASTM C592,  Cl ass I I  -  f or  use up t o 649 degr ees C
 1200 degr ees F.   I nsul at i on must  r ecei ve a f i ni sh coat  of  f i ni shi ng cement  
not  l ess t han 19 mm 3/ 4 i nch t hi ck,  t r owel l ed t o a smoot h f i ni sh.   Pr ovi de 
st ack suppor t s,  umbr el l a col l ar  and cap,  and f l ue t r ansi t i on pi ece.   St ack 
di amet er  and hei ght  must  be i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons and conf or m t o NFPA 211.]

[ NFPA 211,  [ Type B -  gas]  [ Type L -  oi l  and gas/ oi l ] ,  pr ef abr i cat ed 
mul t i - wal l  t ype,  f l ashed t o t he r oof ,  and compl et e wi t h r ai n cap.   St ack 
di amet er  and hei ght  must  be i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons and conf or m t o NFPA 211.]

2. 3. 18   Hot  Wat er  Coi l s

**************************************************************************
NOTE:   Del et e ent i r e par agr aph unl ess hot  wat er  
coi l s  ar e r equi r ed t o i nst ant aneousl y heat  domest i c 
water.

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

Pr ovi de coi l s capabl e of  heat i ng [ _____]  L/ s GPM of  wat er  wi t h [ _____]  
degr ee C F r i se conf or mi ng t o ASME BPVC SEC I V.

2. 3. 19   St ack Ther momet er

Pr ovi de f l ue gas di al  t ype t her momet er  wi t h scal e cal i br at ed f r om 66 t o 399 
degr ees C 150 t o 750 degr ees F and mount ed i n f l ue gas out l et .

2. 4   ELECTRI C MOTORS

El ect r i c mot or s must  meet  r equi r ement s of  NEMA MG 1.   Mot or s l ess t han 3/ 4 
kW 1 hp must  meet  NEMA Hi gh Ef f i c i ency r equi r ement s.   Mot or s 3/ 4 kW 1 hp 
and l ar ger  must  meet  NEMA Pr emi um Ef f i c i ency r equi r ement s.   Mot or s whi ch 
ar e an i nt egr al  par t  of  t he packaged boi l er  syst em must  be t he hi ghest  
ef f i c i ency avai l abl e by t he manuf act ur er  of  t he packaged boi l er .   Mot or s 
must  be var i abl e speed.

PART 3   EXECUTI ON

3. 1   EQUI PMENT I NSTALLATI ON

I nst al l  equi pment  i n accor dance wi t h manuf act ur er ' s i nst al l at i on 
i nst r uct i ons and NBBI  NB- 23 PART 1.   Gr out  equi pment  mount ed on concr et e 
f oundat i ons bef or e i nst al l i ng pi pi ng.   I nst al l  pi pi ng i n such a manner  as 
not  t o pl ace a st r ai n on equi pment .   Do not  bol t  f l anged j oi nt s t i ght  
unl ess t hey mat ch.    Gr ade,  anchor ,  gui de,  and suppor t  pi pi ng wi t hout  l ow 
pocket s.   Feedwat er  t r eat ment  f eeder s must  be mount ed so t hat  t he t op of  
t he f eeder  i s  no hi gher  t han 1219 mm 48 i nches above t he f i ni shed f l oor .

3. 2   EQUI PMENT FOUNDATI ONS

Locat e equi pment  f oundat i ons as i ndi cat ed,  desi gned,  and made of  suf f i c i ent  
s i ze and wei ght  t o pr ecl ude shi f t i ng of  equi pment  under  oper at i ng 
condi t i ons or  under  abnor mal  condi t i ons t hat  coul d be i mposed upon t he 
equi pment .   Foundat i ons must  meet  r equi r ement s of  t he equi pment  
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manuf act ur er .   Concr et e and gr out  must  conf or m t o Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE.

3. 3   BOI LER CLEANI NG

Bef or e bei ng pl aced i n ser vi ce,  boi l er  must  be boi l ed out  f or  a per i od of  
24 hour s at  a pr essur e not  exceedi ng 83 kPa ( gage)  12 psi g.   Sol ut i on t o be 
used i n t he boi l er  f or  t he boi l i ng out  pr ocess must  consi st  of  t wo pounds 
of  t r i sodi um phosphat e per  379 l i t er s 100 gal l ons of  wat er .   Upon 
compl et i on of  boi l i ng out ,  f l ush out  boi l er  wi t h pot abl e wat er ,  dr ai n,  and 
char ge wi t h chemi cal l y t r eat ed wat er .   Pr ot ect  boi l er  and appur t enances 
agai nst  i nt er nal  cor r osi on unt i l  t est i ng i s compl et ed and boi l er  i s  
accept ed.   Pr of essi onal  ser vi ces ar e r equi r ed f or  c l eani ng/ t r eat ment  
process.

3. 4   FI ELD QUALI TY CONTROL

Per f or m and f ur ni sh ever yt hi ng r equi r ed f or  i nspect i ons and t est s as 
speci f i ed her ei n t o demonst r at e t hat  boi l er  and auxi l i ar y equi pment ,  as 
i nst al l ed,  ar e i n compl i ance wi t h cont r act  r equi r ement s.   St ar t - up and 
oper at e t he syst em.   Dur i ng t hi s t i me,  c l ean st r ai ner s unt i l  no f ur t her  
accumul at i on of  f or ei gn mat er i al  occur s.   Exer ci se car e t o mi ni mi ze l oss of  
wat er  when st r ai ner s ar e c l eaned.   Adj ust  saf et y and aut omat i c cont r ol  
i nst r ument s as necessar y t o pl ace t hem i n pr oper  oper at i on and sequence.    
Test  i nst r ument at i on must  be cal i br at ed and have f ul l  scal e r eadi ngs f r om 
1. 5 t o 2 t i mes t est  val ues.

3. 4. 1   Oper at i onal  Test s

Fur ni sh t he ser v i ces of  an engi neer  or  t echni c i an appr oved by t he boi l er  
manuf act ur er  of  i nst al l at i on,  st ar t up,  oper at i onal  and saf et y t est i ng.   
Thi s per son must  r emai n on t he j ob unt i l  each boi l er  has been successf ul l y  
oper at ed.   Fur ni sh and per f or m ever yt hi ng r equi r ed f or  i nspect i ons and 
t est s of  t he boi l er  and auxi l i ar y equi pment .   Test  i nst r ument at i on must  be 
cal i br at ed and have f ul l - scal e r eadi ng f r om 1. 5 t o 2 t i mes t est  val ues.   
Demonst r at e pr oper  oper abi l i t y  of  combust i on cont r ol ,  f l ame saf eguar d 
cont r ol  and saf et y i nt er l ocks.   Pr ovi de a det ai l ed descr i pt i on of  al l  
boi l er  st ar t up and oper at i onal  t est s i n t he Commi ssi oni ng Pl an.

3. 4. 1. 1   Pr el i mi nar y Oper at i onal  Test

Oper at e t he boi l er s cont i nuousl y f or  a per i od of  at  l east  8 hour s t o 
demonst r at e pr oper  oper abi l i t y  of  t he combust i on cont r ol ,  f l ame saf eguar d 
cont r ol ,  and saf et y i nt er l ocks.

3. 4. 1. 2   Accept ance Oper at i onal  Test  and I nspect i on

**************************************************************************
NOTE:   I nser t  t he appr opr i at e Faci l i t y  Engi neer i ng 
Command Accept ance Oper at i onal  t est  and i nspect i on 
by NAVFAC Boi l er  I nspect or  onl y r equi r ed f or  boi l er s 
wi t h capaci t y of  400, 000 Bt u/ hr  or  gr eat er .

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

Pr i or  t o r equest i ng an accept ance t est ,  conduct  a sat i sf act or y oper at i onal  
t est  f or  at  l east  8 hour s,  and pr ovi de a cer t i f i ed st at ement  t hat  t he 
equi pment  i s  i nst al l ed per  al l  r equi r ement s of  t hi s gui de.   Cont r act i ng 
Of f i cer ,  upon r ecei pt  of  t he not i ce f r om t he Cont r act or ,  wi l l  r equest  a 
boi l er  i nspect i on by a Naval  Faci l i t i es Engi neer i ng and Expedi t i onar y 
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War f ar e Cent er  ( EXWC)  NAVFAC boi l er  i nspect or .   Fi f t een days advance not i ce 
i s r equi r ed f or  schedul i ng i nspect or  t o conduct  accept ance oper at i onal  t est  
and i nspect i on.

3. 5   SCHEDULE

Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
conver si on of  i nch- pound measur ement s,  and not  on met r i c measur ement s 
commonl y agr eed on by t he manuf act ur er s or  ot her  par t i es.   The i nch- pound 
and met r i c measur ement s shown ar e as f ol l ows:

Products Inch-Pound Metric

a.   Al ar m Bel l  Di amet er = 4 i nches = 100 mm

b.   St ack Ther momet er  Scal e 
Range

= 150- 750 degr ees F = 66- 399 degr ees C

        - -  End of  Sect i on - -
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