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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  packaged st eam boi l er s and 
equi pment  wi t h gr oss out put s over  5275 kW 18, 000, 000 
Bt u' s per  hour .

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) .

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

**************************************************************************
NOTE:   These boi l er s ar e equi pped f or  oi l - ,  gas- ,  or  
oi l - and- gas combi nat i on f i r i ng,  as speci f i ed.

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

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

1.   Di mensi ons of  const r uct i on

2.   Rel at i onshi p of  mat er i al s

3.   Quant i t i es,  l ocat i on and capaci t y of  equi pment .
**************************************************************************
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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.

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.

ACOUSTI CAL SOCI ETY OF AMERI CA ( ASA)

ASA S1. 4 ( 1983;  Amendment  1985;  R 2006)  
Speci f i cat i on f or  Sound Level  Met er s ( ASA 
47)

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Buildings

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

AWS Z49. 1 ( 2012)  Saf et y i n Wel di ng and Cut t i ng and 
Al l i ed Pr ocesses

ASME I NTERNATI ONAL ( ASME)

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

ASME BPVC ( 2010)  Boi l er  and Pr essur e Vessel s Code

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

ASME BPVC SEC VI I I  D1 ( 2017)  BPVC Sect i on VI I I - Rul es f or  
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Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

ASME PTC 19. 11 ( 2008;  R 2013)  St eam and Wat er  Sampl i ng,  
Condi t i oni ng,  and Anal ysi s i n t he Power  
Cycle

ASME PTC 19. 5 ( 2004;  R 2013)  Fl ow Measur ement

ASME PTC 4 ( 2013)  Fi r ed St eam Gener at or s

ASTM I NTERNATI ONAL ( ASTM)

ASTM A283/ A283M ( 2013)  St andar d Speci f i cat i on f or  Low and 
I nt er medi at e Tensi l e St r engt h Car bon St eel  
Plates

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 D1066 ( 2018;  E 2018)  St andar d Pr act i ce f or  
Sampl i ng St eam

ASTM D2186 ( 2005;  R 2009)  Deposi t - For mi ng I mpur i t i es 
i n St eam

ASTM D396 ( 2018)  St andar d Speci f i cat i on f or  Fuel  Oi l s

ASTM D888 ( 2012;  E 2013)  Di ssol ved Oxygen i n Wat er

FM GLOBAL ( FM)

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

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

NBBI  NB- 27 ( 1991)  Nat i onal  Boar d Rul es and 
Recommendat i ons f or  t he Desi gn and 
Const r uct i on of  Boi l er  Bl owof f  Syst ems

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

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

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 85 ( 2019)  Boi l er  and Combust i on Syst ems 
Hazar ds Code
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U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 50504 ( Basi c)  Anal yzer s,  Fl ue- Gas,  Or sat - Type,  
Portable

CI D A- A- 50562 ( Basi c)  Pump Uni t s,  Cent r i f ugal ,  Wat er ,  
Hor i zont al ;  Gener al  Ser vi ce and 
Boi l er - Feed:  El ect r i c- Mot or  or  
Steam-Turbine-Driven

CI D A- A- 50566 ( Basi c)  Moni t or i ng Devi ces,  Emi ssi on,  
St ack Rel at ed

CI D A- A- 50573 ( Basi c,  Not i ce 1)  Wat er  Sof t ener  Uni t ,  
Li me- Soda Type

CI D A- A- 59249 ( Basi c;  Not i ce 1;  Not i ce 2)  Fi l t er s,  
Fl ui d,  Pr essur e,  Feedwat er

FS F- B- 2902 ( Basi c;  Not i ce 1)  Boi l er s,  St eam Wat er t ube 
( Bent  Tube,  Mul t i - Dr um and Cr oss Dr um)  
Packaged Type ( 10, 000, 000 t o 125, 000, 000 
BTU/ HR Ther mal  Out put  Capaci t y)

FS F- B- 2910 ( Basi c)  Bur ner s,  Si ngl e Oi l ,  Gas,  and 
Gas- Oi l  Combi nat i on f or  Packaged Boi l er s 
( 320, 001 t o 125, 000, 000 BTU/ HR Ther mal  
Out put  Capaci t y)

FS F- F- 2901 ( Basi c;  Not i ce 1)  Feeder s,  Boi l er  Wat er  
Tr eat ment ,  By- Pass and Compound Recei ver  
Types

FS F- P- 2908 ( Basi c;  Not i ce 1)  Pumpi ng Uni t s,  
Condensat e,  Ret ur n;  and Boi l er  Feed Package

FS TT- P- 28 ( Rev H)  Pai nt ,  Al umi num,  Heat  Resi st i ng 
( 1200 Degr ees F. )

FS W- H- 2904 ( Basi c;  Not i ce 1)  Heat er s,  Fl ui d,  
Deaer at i ng ( For  Wat er  Onl y)  1, 000 t o 
1, 600, 000 Pounds Per  Hour  Capaci t y

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910- SUBPART D Wal ki ng -  Wor ki ng Sur f aces

U. S.  NAVAL FACI LI TI ES ENGI NEERI NG COMMAND ( NAVFAC)

NAVFAC MO 225 ( 1990)  I ndust r i al  Wat er  Tr eat ment

NAVFAC MO 324 ( 1992)  I nspect i on and Cer t i f i cat i on of  
Boi l er s and Unf i r ed Pr essur e Vessel s

WATER QUALI TY ASSOCI ATI ON ( WQA)

WQA S- 100 ( 2000)  Househol d,  Commer ci al ,  and Por t abl e 
Exchange Cat i on Exchange Wat er  Sof t ener s
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1. 2   SYSTEM DESCRI PTI ON

Descr i be t he per f or mance or  desi gn r equi r ement s and t ol er ances of  t he 
compl et e syst em.   Sect i on 23 52 33. 01 20 STEAM HEATI NG PLANT WATERTUBE SHOP 
ASSEMBLED COAL/ OI L OR COAL.

1. 2. 1   Heat i ng Sur f ace and Vol ume Measur ement s

Submi t  heat i ng sur f ace and vol ume measur ement s,  i ncl udi ng heat  r el ease 
cal cul at i ons suf f i c i ent  t o est abl i sh compl i ance of  boi l er s wi t h heat  
r el ease r equi r ement s.   Base cal cul at i ons on t he speci f i ed ef f i c i ency and 
capacity.

1. 3   RELATED REQUI REMENTS

Sect i on 23 03 00. 00 20 BASI C MECHANI CAL MATERI ALS AND METHODS wi t h t he 
f ol l owi ng addi t i ons and modi f i cat i ons appl i es.

1. 4   SUBMITTALS

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

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
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 
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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:

SD- 02 Shop Dr awi ngs

St eam Boi l er  Syst em

SD- 03 Pr oduct  Dat a

Boi l er  Ef f i c i ency

SD- 05 Desi gn Dat a

Heat i ng Sur f ace and Vol ume Measur ement s

Heat  Rel ease Cal cul at i ons

SD- 06 Test  Repor t s

Boi l er  Syst em St ar t - Up Test s

  Submi t  i n accor dance wi t h par agr aph FI ELD QUALI TY CONTROLS.  
Submi t  det ai l ed wr i t t en r ecor d of  t he st ar t - up per f or mance,  
i ncl udi ng bur ner  set t i ng dat a over  t he ent i r e l oad r ange,  t o t he 
cogni zant  aut hor i t y bef or e t he Cont r act or ' s and sub- cont r act or ' s 
t est  per sonnel  l eave t he s i t e.

SD- 07 Cer t i f i cat es

Repor t  of  Pr i or  I nst al l at i ons

Engi neer ' s Qual i f i cat i on Resume

St ar t - Up Pl an

St ar t - Up Cer t i f i cat i on

Boilers

  Submi t  evi dence t hat  boi l er s meet  r equi r ement s of  st andar ds 
speci f i ed bel ow.   I ncl ude wi t h t he cer t i f i cat e of  compl i ance 
accept abl e evi dence t hat  st andar ds ar e met .   Accept abl e evi dence 
of  meet i ng t hese st andar ds wi l l  be t he of f i c i al  UL l i s t i ng f or  
oi l - f i r ed,  gas- f i r ed or  gas- oi l  f i r ed boi l er  assembl i es,  as 
appl i cabl e,  pl us t he appr opr i at e of f i c i al  ASME symbol  st amp.

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

Boi l er s,  Dat a Package 4
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  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.   Submi t  evi dence f or  boi l er ,  boi l er  cont r ol s,  
i nst r ument at i on and f eedwat er  equi pment  manuf act ur er s t hat  a 
per manent  ser vi ce or gani zat i on i s  ei t her  mai nt ai ned by each 
manuf act ur er  or  i s  t r ai ned and f r anchi sed by t he equi pment  
manuf act ur er ,  whi ch wi l l  be abl e t o r ender  sat i sf act or y ser vi ce t o 
t he equi pment  on a r egul ar  and emer gency basi s.   Pr ovi de t he name 
and t el ephone number  of  t he per son t o cont act  f or  ser vi ces.

1. 5   QUALI TY ASSURANCE

The Cont r act or  shal l  pr ovi de t he ser vi ce of  a qual i f i ed engi neer  or  
t echni c i an f or  st ar t - up,  t est i ng,  and i nst al l at i on of  equi pment  as 
speci f i ed bel ow.   Pr ovi de t he ser vi ces of  t echni c i an or  engi neer  unt i l  t he 
i nst al l at i on of  equi pment  i s  coor di nat ed and compl et ed wi t h checkout .   The 
Cont r act i ng Of f i cer  r eser ves t he r i ght  t o r ej ect  t he engi neer  or  t echni c i an 
pr oposed i f  t he engi neer  or  t echni c i an' s qual i f i cat i ons ar e not  sui t abl e or  
ar e quest i onabl e.   Mor e t han one engi neer  or  t echni c i an may be pr ovi ded 
based on t he t ypes of  speci f i c  equi pment .   One engi neer  or  t echni c i an as 
appoi nt ed by t he Cont r act or  shal l  super vi se and be r esponsi bl e f or  t he 
over al l  i nst al l at i on,  st ar t - up,  and t est i ng and checkout  of  syst ems.

1. 5. 1   Repor t  of  Pr i or  I nst al l at i ons

Boi l er s,  bur ner s,  combust i on cont r ol s,  and f eedwat er  equi pment  shal l  be of  
pr oven desi gn.   Submi t  evi dence t o show t hat  subst ant i al l y  i dent i cal  
equi pment  of  compar abl e capaci t y wi t hi n 20 per cent  has been successf ul l y  
i nst al l ed and oper at ed i n not  l ess t han t hr ee i nst al l at i ons under  
compar abl e oper at i ng condi t i ons f or  a per i od of  not  l ess t han 2 year s.

1. 5. 2   Engi neer ' s Qual i f i cat i on Resume

Submi t  a pr i nt ed cer t i f i ed qual i f i cat i on r esume of  t he engi neer  or  
t echni c i an t o t he Cont r act i ng Of f i cer .   The engi neer  or  t echni c i an' s r esume 
shal l  l i s t  appl i cabl e exper i ence r el at ed t o i nst al l at i on,  st ar t - up and 
t est i ng of  equi pment  and appl i cabl e f act or y t r ai ni ng and educat i on.   
Qual i f i cat i ons r equi r e t he engi neer  t o have super v i sed t wo i nst al l at i ons of  
s i mi l ar  s i ze and t ype whi ch ar e oper at i ng sat i sf act or i l y .   Mor e t han one 
engi neer  or  t echni c i an may be pr ovi ded based on t he t ypes of  speci f i c  
equi pment .   I n event  mor e t han one engi neer  or  t echni c i an i s pr ovi ded,  
pr ovi de a cer t i f i ed r esume f or  each one and i ndi cat e hi s speci f i c  speci al t y 
and i t em of  wor k on t he r esume.

1. 5. 3   St ar t - Up,  Test i ng,  and I nst al l at i on Engi neer

The Cont r act or  shal l  pr ovi de t he ser vi ces of  a qual i f i ed engi neer  or  
t echni c i an f or  st ar t - up,  t est i ng,  and i nst al l at i on of  equi pment  as 
speci f i ed under  par agr aph QUALI FI CATI ONS OF ENGI NEER.   The engi neer  or  
t echni c i an shal l  be an empl oyee of  t he equi pment  manuf act ur er .

1. 5. 4   Installation

Pr ovi de an i nst al l at i on engi neer  or  t echni c i an t o i nst al l  and super vi se t he 
i nst al l at i on of  st eam boi l er  syst em i ncl udi ng i nst r ument at i on and boi l er  
cont r ol s.   Pr ovi de t he t echni c i an or  engi neer  unt i l  equi pment  i nst al l at i on 
i s coor di nat ed and compl et ed wi t h checkout .
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1. 5. 5   St ar t - Up Pl an

Submi t  a wr i t t en schedul e wi t h dat es of  st ar t - up,  t est ,  i nst al l at i on and 
checkout  of  equi pment  t o t he Cont r act i ng Of f i cer .

1. 5. 6   St ar t - Up and Test

The speci f i c  equi pment  t est ed shal l  be t he boi l er ,  boi l er  cont r ol s,  boi l er  
i nst r ument at i on and f eedwat er  equi pment .   The st ar t - up and t est i ng engi neer  
or  t echni c i an shal l  r emai n on t he j ob unt i l  t he uni t  has been successf ul l y  
oper at ed f or  [ _____]  days and t he uni t  has been accept ed by t he Cont r act i ng 
Officer.

1. 5. 7   St ar t - Up Cer t i f i cat i on

Af t er  i nst al l at i on of  equi pment ,  submi t  a cer t i f i cat e or  cer t i f i ed wr i t t en 
st at ement ,  s i gned by t he engi neer  or  t echni c i an,  t hat  t he equi pment  i s  
i nst al l ed i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

PART 2   PRODUCTS

2. 1   BOILERS

**************************************************************************
NOTE:   St eam- at omi zi ng bur ner s shoul d be speci f i ed 
onl y i f  t he boi l er  oper at i ng pr essur e exceeds 690 
kPa ( gage)  100 psi g.

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

**************************************************************************
NOTE:   Oi l  bur ner s can have t ur ndown r at i o of  4, 5,  
or  6 t o 1.

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

**************************************************************************
NOTE:   Repet i t i ve sel f  checki ng c i r cui t s ar e 
r equi r ed onl y on boi l er s wi t h modul at i ng cont r ol s 
whi ch oper at e f or  l ong per i ods of  t i me wi t hout  
bur ner  shut down.

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

**************************************************************************
NOTE:   St eam oper at ed f eedwat er  i nj ect or s shoul d be 
speci f i ed onl y f or  boi l er s oper at i ng at  or  above 345 
kPa ( gage)  50 psi g.

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

**************************************************************************
NOTE:   Combust i on uni t s shoul d have met er i ng 
combust i on cont r ol s.   I nvest i gat e ener gy savi ngs.   
Combust i on uni t s  l ar ger  t han 7034 kW 24, 000, 000 
Bt u/ hr  i nput  shoul d have oxygen t r i m i n or der  t o 
opt i mi ze f uel  usage.   CO t r i m shoul d be consi der ed 
f or  l ar ger  boi l er  i nst al l at i ons as an adj unct  t o 
oxygen t r i m f or  i ncr eased ef f i c i ency.

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

Pr ovi de boi l er s t hat  conf or m t o FS F- B- 2902 and have a gr oss out put  
capaci t y of  at  l east  [ _____]  kW Bt u per  hour  when oper at i ng at  a st eam 
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pr essur e of  [ _____]  kPa ( gage)  pounds per  squar e i nch gage ( psi g)  at  t he 
s i t e under  desi gn condi t i ons when t he bur ner  i s  f i r i ng No.  [ _____]  oi l  
conf or mi ng t o [ ASTM D396]  havi ng a hi gher  heat i ng val ue of  [ _____]  MJ/ kg 
Bt u per  gal l on [ or ]  [ [ nat ur al ]  [ manuf act ur ed]  [ mi xed]  [ l i qui f i ed pet r ol eum]  
gas havi ng a hi gher  heat i ng val ue of  [ _____]  MJ/ kg Bt u per  cubi c f oot  and a 
pr essur e of  [ _____]  kPa ( gage)  psi g at  t he f uel  t r ai n connect i on] .   Pr ovi de 
[ ai r - at omi zi ng]  [ or ]  [ s t eam at omi zi ng]  bur ner s.   Rot ar y t ype bur ner s ar e 
unaccept abl e.   Pr ovi de bur ner s capabl e of  oper at i ng at  a t ur n down r at i o of  
[ _____] .   Pr ovi de aut omat i c [ r ecycl i ng]  [ nonr ecycl i ng]  pr ogr ammi ng cont r ol s 
and i ncor por at e means f or  aut omat i c sel f - checki ng of  t he c i r cui t  begi nni ng 
of  each st ar t - up cycl e.   [ I ncl ude a r epet i t i ve sel f - checki ng c i r cui t  t o 
check al l  component s at  not  mor e t han t he speci f i ed t i me i nt er val  i n 
FS F- B- 2910 dur i ng t he ent i r e per i od of  bur ner  oper at i on,  and sensor  shal l  
be of  t he ul t r av i ol et  t ype. ]   [ Connect i ons shal l  be pr ovi ded f or  r emot e 
st ar t i ng or  st oppi ng of  t he boi l er s. ]   [ Pr ovi de st eam oper at ed f eedwat er  
i nj ect or s. ]   Pr ovi de combust i on cont r ol  syst em of  t he [ modul at i ng 
posi t i oni ng t ype wher e t he f i nal  cont r ol  el ement s f or  f uel  and ai r  i nput s,  
bet ween mi ni mum and maxi mum l i mi t s,  ar e posi t i oned i n pr opor t i on t o l oad]  
[ semi - met er i ng t ype wher e t he f i nal  cont r ol  el ement  f or  one i nput ,  ei t her  
f uel  or  ai r ,  i s  posi t i oned i n pr opor t i on t o l oad;  f l ow of  t he ot her  i nput  
i s  measur ed and cont r ol l ed i n pr opor t i on t o l oad as i ndi cat ed by t he 
posi t i on of  t he cont r ol  el ement  f or  t he f i r st  i nput ]  [ f ul l  met er i ng ( f uel  
f l ow/ ai r  f l ow basi s)  t ype wher e t he f i nal  cont r ol  el ement  f or  one i nput ,  
ei t her  f uel  or  ai r ,  i s  posi t i oned i n pr opor t i on t o l oad,  or  t he f l ow f or  
t hat  i nput  i s  cont r ol l ed i n pr opor t i on t o l oad,  and t he ot her  i nput  i s  
measur ed and cont r ol l ed i n pr opor t i on t o t he measur ed f l ow of  t he f i r st  
i nput ]   [ Pr ovi de wi t h oxygen compensat i on wher e one of  t he cont r ol  el ement s 
i s bi ased,  modi f i ed s l i ght l y,  on t he basi s of  cont i nuous f l ue gas anal yses,  
t o mai nt ai n t he pr oper  per cent age of  oxygen f or  var i ous f i r i ng r at es. ]   
Boi l er s shal l  be desi gned i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  
ASME BPVC SEC I  and cur r ent  addenda t her ei n.   Boi l er s shal l  be equi pped 
wi t h combust i on cont r ol  saf et y devi ces conf or mi ng t o NFPA 85.   The 
f ol l owi ng desi gn r equi r ement s and condi t i ons shal l  appl y:

a.   Maxi mum al l owabl e st eam wor ki ng pr essur e of  [ _____]  kPa ( gage)  psi g,  as 
desi gnat ed by t he symbol  " P"  i n t he ASME Code and det er mi ned by 
empl oyi ng t he al l owabl e st r ess val ues,  desi gn r ul es,  and di mensi ons 
therein.

b.   Oper at i ng pr essur e of  [ _____]  kPa ( gage)  psi g at  t he st eam dr um out l et .

c.   Feedwat er  t emper at ur e of  [ _____]  degr ees C degr ees F at  ent r ance t o t he 
boi l er  pl ant .

d.   El evat i on of  [ _____]  met er  f eet  above sea l evel  at  t he s i t e.

e.   Ambi ent  ai r  t emper at ur es out s i de t he pl ant  of  [ _____]  degr ees C degr ees 
F mi ni mum t o [ _____]  degr ees C degr ees Fmaxi mum;  aver age i nsi de 
t emper at ur e of  [ _____]  degr ees C degr ees F and r el at i ve humi di t y of  
[ _____]  per cent .

f .   St eam qual i t y  of  [ 99. 5]  [ 99. 0]  [ _____]  per cent .

[ g.   Make- up f eedwat er  anal ysi s of  [ _____]  par t s per  mi l l i on ( ppm)  t ot al  
sol i ds and [ _____]  ppm t ot al  al kal i ni t y.

][ h.   St eam t emper at ur e of  [ _____]  degr ees C degr ees F at  t he st eam dr um 
outlet.
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] 2. 1. 1   Boi l er  Connect i ons

Requi r ement s f or  i nt er connect i ng pi pi ng,  i nsul at i on,  f uel  suppl y,  
[ v i br at i on i sol at i on]  [ _____]  and ot her  r el at ed wor k necessar y t o pr ovi de a 
compl et e and oper abl e st eam syst em,  whet her  or  not  speci f i cal l y  ment i oned 
above,  shal l  conf or m t o appl i cabl e r equi r ement s of  ot her  sect i ons of  
Di v i s i on 15,  and el ect r i cal  wor k shal l  conf or m t o appl i cabl e r equi r ement s 
i n Di v i s i on 16.

2. 1. 2   Boi l er  Ef f i c i ency

[ Gas f i r ed boi l er s shal l  have a st eady st at e combust i on ef f i c i ency of  at  
l east  80 per cent . ]   [ Oi l  f i r ed boi l er s shal l  have a st eady st at e combust i on 
ef f i c i ency of  at  l east  81 per cent . ]   Boi l er  ef f i c i ency,  when t est ed as 
speci f i ed her ei n,  shal l  be not  l ess t han [ 79- 83]  [ per cent  when f i r i ng No.  
[ _____]  f uel  oi l ]  [ and]  [ 78- 82]  [ per cent  when f i r i ng [ _____]  gas] .   Obt ai n 
ef f i c i ency at  al l  l oads i n a r ange f r om t he l ower  l i mi t  of  t he t ur ndown 
r at i o t o 100 per cent .

2. 1. 3   Fur nace Heat  I nput

When boi l er  i s  oper at i ng at  maxi mum r at ed out put ,  heat  i nput  t o f ur nace 
shal l  not  exceed l i mi t s speci f i ed i n FS F- B- 2902 bot h f or  i nput  per  cubi c 
met er  f oot  of  f ur nace vol ume and i nput  per  squar e met er  f oot  of  ef f ect i ve 
r adi ant  heat i ng sur f ace.

2. 1. 4   St eam Qual i t y

The st eam r el easi ng sur f ace,  dr um i nt er nal s,  and st eam passages out  of  t he 
dr um shal l  be such t hat ,  wi t h l oad swi ngs f r om [ 50]  [ 75]  t o 100 per cent  of  
t he r at ed capaci t y per  [ 1]  [ 3]  mi nut e per i od at  a boi l er  f eedwat er  sol i ds 
concent r at i on of  [ 3500 ppm]  [ [ _____]  ppm] ,  t he car r yover  shal l  not  exceed 
[ [ _____]  ppm]  at  t he boi l er  nozzl e,  and moi st ur e i n t he st eam shal l  not  
exceed [ 0. 5]  [ 1. 0]  per cent .

2. 1. 5   Noi se Level s

**************************************************************************
NOTE:   The val ue f or  deci bel s f or  boi l er  shal l  be 
t hat  r equi r ed f or  oper at i ng per sonnel  and OSHA 
r equi r ement s t ak i ng i nt o consi der at i on r oom desi gn 
and ot her  r equi r ement s.

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

Conduct  noi se measur ement s and exposur e anal ysi s under  t he over al l  
super vi s i on of  an i ndust r i al  hygi eni st  or  sui t abl y qual i f i ed medi cal  
of f i cer  f r om t he Navy Regi onal  Medi cal  Cent er  ( NRMC) .   Saf et y per sonnel ,  
engi neer s and ot her s who have been cer t i f i ed by t he Chi ef ,  Bur eau of  
Medi c i ne and Sur ger y ( BUMED)  al so may super vi se t he wor k.   Mai nt ai n 
exposur e l i mi t s f or  pot ent i al l y  hazar dous noi se l evel s of  85 dB,  cont i nuous 
or  i nt er mi t t ent  and 140 dB peak sound pr essur e,  i mpul se or  i mpact .   Sound 
l evel  met er  shal l  conf or m as a mi ni mum t o t he Type 2 r equi r ement s c i t ed i n 
ASA S1. 4.

2. 1. 6   Ai r  Pol l ut i on Cont r ol

**************************************************************************
Not e:   Resear ch l ocal ,  st at e,  and f eder al  emi ssi on 
st andar ds and pl ace any unusual  or  new r equi r ement s 
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i n t hi s speci f i cat i on sect i on.
**************************************************************************

Pr ovi de f uel  bur ni ng equi pment ,  combust i on cont r ol  syst em( s)  [ and]  st ack( s)  
[ and emi ssi on cont r ol  equi pment ]  desi gned,  i nst al l ed,  and when appl i cabl e,  
adj ust ed so t hat  emi ssi ons at  any l oadi ng wi t hi n t he r ange of  t he boi l er  
out put  speci f i ed do not  exceed f eder al ,  st at e,  and l ocal  envi r onment al  
r ul es and r egul at i ons.   Emi ssi on r equi r ement s t o be consi der ed i ncl ude 
sul f ur  oxi des,  car bon monoxi de,  par t i cul at e,  or  ni t r ogen oxi des.   I n 
addi t i on,  t he densi t y of  any emi ssi on t o t he at mospher e,  except  dur i ng 
st ar t - up,  c l eani ng of  f i r es,  or  soot  bl owi ng,  shal l  not  exceed [ No.  1]  [ No.  
2]  on t he Ri ngl emann Scal e or  t he Smoke I nspect i on Gui de.   The pl ant  shal l  
ot her wi se conf or m t o appl i cabl e Feder al ,  St at e and Local  r egul at or y 
r equi r ement s.   Ai r  qual i t y  boar d " Per mi t  t o const r uct "  [ wi l l  be pr ovi ded by 
t he cont r act i ng of f i cer ] [ wi l l  be obt ai ned by t he cont r act or ] .

2. 2   BOI LER CONSTRUCTI ON

2. 2. 1   General

Pr ovi de boi l er s const r uct ed f or  speci f i ed desi gn condi t i ons and per f or mance 
r equi r ement s i n accor dance wi t h appl i cabl e pr ovi s i ons of  ASME BPVC SEC I , 
and cur r ent  addenda t her et o,  and FS F- B- 2902.   Mount  [ t he]  [ each]  boi l er  on 
an i nt er nal  st r uct ur al  st eel  base f r ame of  wel ded const r uct i on desi gned t o 
ser ve as ski ds i n shi pment  and t o per manent l y suppor t  t he uni t  of f  t he 
pr epar ed f oundat i on at  t he s i t e.   Assembl e and i nst al l  t ubes,  dr ums,  and 
header s i n a manner  t o per mi t  t he boi l er ( s)  t o be dr ai ned dr y by gr avi t y.   
[ Show l ocat i on of  t he f l ue gas out l et  on dr awi ngs. ]

2. 2. 2   Drums

Dr ums shal l  conf or m t o FS F- B- 2902 and r equi r ement s her ei n.   Pr ovi de 
suf f i c i ent  dr um- i nt er nal s t o pr ecl ude t her mal  shock,  ensur e st eam qual i t y  
as speci f i ed her ei n,  Ensur e dr um capaci t y addr esses expect ed l oad swi ngs t o 
i nsur e mai nt enance of  dr um l evel  wi t hi n set  poi nt s dur i ng hi gh l oad swi ngs,  
and t o pr oper l y condi t i on t he wat er  i n accor dance wi t h chemi cal  f eed and 
bl owdown syst ems speci f i ed [ i ndi cat ed]  [ and]  [ speci f i ed] .   Nut s,  bol t s,  and 
ot her  har dwar e used i n assembl i ng st eam separ at or s shal l  be st ai nl ess 
st eel .   Wher e dr um i nt er nal s i nt er f er e wi t h i nspect i on of  par t  of  t he 
boi l er  dr um,  make pr ovi s i ons f or  t he easy r emoval  and r epl acement  of  
what ever  i nt er nal s must  be r emoved i n or der  t o ef f ect  a compl et e i nt er nal  
dr um i nspect i on and t o pr ovi de access t o t ubes.   Const r uct  l ower  dr ums t o 
pr ecl ude bui l d- up of  suspended sol i ds,  and t o per mi t  t he compl et e dr ai nage.

2. 2. 3   Tubes

Boi l er  and f ur nace t ubes shal l  meet  t he appl i cabl e r equi r ement s of  
FS F- B- 2902.   Tangent  t ubes or  t ubes wi t h wel ded f l at  st uds or  a 
combi nat i on t her eof  shal l  be pr ovi ded f or  wat er  cool i ng of  t he f ur nace r ear  
wal l ,  s i de wal l s ,  r oof ,  and f l oor .   Maxi mum t ube spaci ng f or  t ubes wi t h 
wel ded f l at  st uds shoul d be gi ven so t hat  t he pr obl em of  st uds dr i v i ng 
t hr ough t ube si dewal l s due t o expansi on and cont r act i on does not  occur .   
Bur ner  wal l  shal l  be r ef r act or y- cover ed wi t h opt i onal  t ubes f or  wat er  
cool i ng.   Tubes shal l  ent er  t he st eam dr um bel ow t he nor mal  wat er  l i ne.

2. 3   BOI LER TRI M

Boi l er  t r i m,  i nc l udi ng st eam st op val ves,  f eedwat er  st op and check val ves,  
bl owof f  val ves,  wat er  l evel  i ndi cat or s,  wat er  col umns,  pr essur e gages,  
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saf et y val ves and associ at ed pi pi ng,  and f i t t i ngs l ocat ed wi t hi n t he 
j ur i sdi ct i onal  l i mi t s of  t he ASME Code shal l  conf or m t o and be i nst al l ed i n 
accor dance wi t h t he Code and shal l  meet  suppl ement al  r equi r ement s speci f i ed 
her ei n.   Mat er i al  sel ect i on and pr essur e r at i ngs f or  val ves and pi pi ng 
shal l  be i n accor dance wi t h appl i cabl e ANSI  st andar ds c i t ed i n t he ASME 
Code and shal l  be based on t he maxi mum al l owabl e boi l er  wor ki ng pr essur e 
speci f i ed her ei n except  as ot her wi se per mi t t ed by t he ASME Code.

2. 4   BOI LER I NSTRUMENTATI ON

I n addi t i on t o t he i nst r ument s r equi r ed by t he boi l er  speci f i cat i on 
r ef er enced above,  pr ovi de t he f ol l owi ng i nst r ument s:

a.   Temper at ur e gages t o i ndi cat e t emper at ur e of  [ pr eheat ed oi l ]  [ ai r  
pr eheat er  i nl et  and out l et  ai r ] [ s t eam t emper at ur e] .

b.   Met er s f or  i ndi cat i ng ai r  f l ow,  dr um l evel  and i ndi cat i ng,  r ecor di ng,  
and t ot al i z i ng st eam and f uel  f l ow.   I nst al l at i on and cal i br at i on of  
t hese met er s shal l  conf i r m t o ASME PTC 19. 5.

c.   I nst r ument s t o i ndi cat e and r ecor d f l ue gas t emper at ur e.

d.   A dr af t  gage,  di aphr agm or  bel l ows t ype,  conf or mi ng t o ASME B40. 100.   
Ci r cul ar  scal e wi t h gr aduat i ons i n Pa i nches of  wat er .   Numer al s shal l  
be sui t abl e f or  r eadi ng by per sons wi t h nor mal  v i s i on f r om a di st ance of
 6 met er s 20 f eet .   Sel ect  r ange f or  i nt ended ser v i ce and cont ai n 
compl et el y wi t hi n t he cal i br at ed r ange.   Encompassi ng no mor e t han 80 
per cent  of  t he t ot al  r ange.   Gages shal l  be desi gned and const r uct ed t o 
ensur e accur acy wi t hi n pl us or  mi nus 2 per cent  of  t he f ul l  scal e 
r eadi ng i n ambi ent  t emper at ur es var yi ng f r om 2 degr ees C t o 57 degr ees C
 35 degr ees F t o 135 degr ees F.   Oper at i ng mechani sms shal l  wi t hst and,  
wi t hout  af f ect i ng gage accur acy or  damage t o t he i nst r ument ,  sur ges 
equal  t o 100 per cent  above or  bel ow t he ent i r e scal e r ange.   Gages 
shal l  be cal i br at ed pr i or  t o i nst al l at i on and shal l  r equi r e no f ur t her  
cal i br at i on or  adj ust ment  ot her  t han set t i ng t he poi nt er  t o zer o.   
Pr ovi de gages wi t h a s i ngl e pr essur e connect i on t o t he di aphr agm,  or  
bel l ows.   Pr ovi de pr essur e connect i ons wi t h a 3- way st opcock whi ch wi l l  
per mi t  checki ng of  t he zer o set t i ng and cal i br at i on at  any t i me wi t hout  
br eaki ng ser vi ce connect i ons.

**************************************************************************
NOTE:   Sel ect  t he appl i cabl e par agr aph( s)  f r om t he 
following

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

[ e.   A car bon di oxi de r ecor der  whi ch shal l  measur e,  r ecor d,  and i ndi cat e t he 
per cent age by vol ume of  car bon di oxi de ( CO2)  det ect ed i n t he f l ue gas.   
The r ecor di ng uni t  shal l  be f l ush mount ed and f ur ni shed wi t h l ocki ng 
devi ce and mast er  key.

][ e.   Pr ovi de compl et e oxygen anal yzer  syst em t o measur e oxygen cont ent  of  
f l ue gases gener at ed by combust i on of  [ gas]  [ or ]  [ oi l ]  as speci f i ed i n 
par agr aph BOI LER PLANT CONTROLS AND I NSTRUMENTS her ei n f or  each 
boi l er .   The out put  of  t he anal yzer  shal l  r ange f r om zer o t o 25 per cent  
oxygen.   The anal yzer  shal l  i ncl ude t he f ol l owi ng:

( 1)  Pr ovi de compl et e aspi r at i ng syst em wi t h pr oper  connect i on t o 
st ack,  necessar y st eam or  wat er  aspi r at i ng f aci l i t i es,  and pi pi ng 
of  pr oper  speci f i cat i on t o anal yzer .   Pr ovi de pi pi ng i n accor dance 
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wi t h t he oxygen anal yzer  manuf act ur er ' s r ecommendat i ons and 
i nst al l  t i ght .   I nst al l  equi pment  i nst al l  i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.

( 2)  Pr ovi de a par amagnet i c anal yzer .   Anal yzer  shal l  pr ovi de oxygen 
anal ysi s i n t he zer o t o 25 per cent  oxygen r ange,  and have means of  
cal i br at i on.   Pr ovi de zer o r ange and span adj ust ment s as r equi r ed.

( 3)  Anal yzer  out put  and r ecor der  i nput  shal l  be compat i bl e.   Pr ovi de 
necessar y t r ansducer s,  connect ,  and pl ace i n pr oper  oper at i on.   
Fol l ow speci al  i nst r uct i ons r el at i ng t o el ect r i cal  t r ansmi ssi on 
bet ween anal yzer  and r ecor der  as t o t he appl i cat i on of  shi el ded 
wi r i ng i n condui t .

( 4)  Check syst em wi t h t wo cal i br at i ng gases as f ol l ows:   ( a)  100 
per cent  ni t r ogen,  and ( b)  3. 5 per cent  oxygen and r emai nder  
nitrogen.

][ e.   Di r ect  Pr obe I n Si t u Type:   Oxygen anal yzer  shal l  be t he di r ect  pr obe 
t ype ut i l i z i ng an i n- s i t u z i r coni um sensi ng el ement .   Det er mi ne f l ow 
char act er i st i c  and i nser t  el ement  i n l ocat i on wher e f l ue gas i s i n 
t r ansi t i on and i s r epr esent at i ve.   Sensi ng el ement  shal l  be cont ai ned 
wi t hi n a pr ot ect i ve shi el d mount ed t o t he duct wor k by means of  an 
adapt er  pl at e,  al l  f ur ni shed by t he manuf act ur er .  Anal yzer  shal l  be 
equi pped wi t h a f aci l i t y  t o al l ow dai l y aut omat i c cal i br at i on check 
wi t hout  r emovi ng t he anal yzer  f r om t he pr ocess.  That  i s ,  sampl e gases 
may be i nj ect ed di r ect l y on t he sensi ng el ement  whi l e t he anal yzer  i s  
i n t he pr ocess.   I n or der  t o el i mi nat e t emper at ur e ef f ect  of  f l ue 
gases,  mai nt ai n t he cel l  t emper at ur e i n t he pr obe at  843 degr ees C 
1, 550 degr ees F by means of  an ext er nal l y mount ed t emper at ur e 
cont r ol l er  equi pped wi t h col d j unct i on compensat i on and coupl ed t o t he 
pr obe wi t h at  l east  6 met er s 20 f eet  of  f l exi bl e cabl e.   Anal yzer  shal l  
be FM APP GUI DE appr oved and cer t i f i ed f or  " i n- st ack"  anal ysi s 
t echni que.   Out put  s i gnal  r ange shal l  be 4 t o 20 mi l l i amps and shal l  
r epr esent  0. 25 per cent  t o 25 per cent  oxygen as a l ogar i t hmi c f unct i on,  
0. 1 per cent  t o 10 per cent  oxygen as a l ogar i t hmi c f unct i on,  or  zer o 
per cent  t o 10 per cent  as a l i near  f unct i on.   [ Ci r cul ar  char t  r ecor der  
shal l  consi st  of  a t wo- pen r ecor di ng cont r ol  mechani sm havi ng 110 vol t  
a. c.  el ect r i c  mot or  dr i ve.   Char t  shal l  be 300 mm 12 i nch di amet er  and 
r ot at e once ever y 24 hour s.   Out put  cont r ol  s i gnal  wi l l  be 20 t o 103 
kPa ( gage)  3 t o 15 psi g pneumat i c.   Suf f i c i ent  bl ank char t s and f our  
i nk car t r i dges per  pen f or  400 days oper at i on shal l  be pr ovi ded.  
Recor der  shal l  have a dual  30 degr ees st r i p i ndi cat or .   St r i p i ndi cat or  
and char t  paper  scal e shal l  be l ogar i t hmi c or  l i near  and consi st ent  
wi t h t he anal yzer  s i gnal  condi t i oni ng. ]  [ St r i p char t  r ecor der  shal l  
consi st  of  a t wo pen sol i d st at e el ect r oni c r ecor di ng/ cont r ol l i ng 
mechani sm.   St r i p char t  shal l  be 100 mm 4 i nches wi de and shal l  be 
dr i ven at  a speed of  19 mm per  hour  3/ 4 i nch per  hour .   
Recor di ng/ cont r ol l i ng wi l l  oper at e on 110 vol t  ac power .   Recor der  
shal l  be f ur ni shed wi t h t wel ve usabl e 24 hour  l ogar i t hmi c or  l i near  
char t s consi st ent  wi t h t he anal yzer  s i gnal  condi t i oni ng.   I nki ng syst em 
shal l  be a br eakaway i nki ng syst em wi t h r epl aceabl e f i ber  t i p pens and 
12 i nk car t r i dges.   St r i p char t  r ecor der / cont r ol l er  shal l  have ver t i cal  
scal e and hor i zont al  dr i ven char t .   Out put  cont r ol  s i gnal  wi l l  be 4 t o 
20 mi l l i amps dc. ]   Fl ue gas t emper at ur e scal e shal l  be 149 t o 427 
degr ees C 300 t o 800 degr ees F.   Ent i r e syst em r esponse shal l  be not  
mor e t han 3 seconds.

] f .   A smoke densi t y [ i ndi cat or ]  [ r ecor der ]  of  t he [ densi t y l i mi t ]  
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[ cont i nuous densi t y]  t ype wi t h a scal e cal i br at ed i n Ri ngl emann uni t s.   
I ndi cat i ng and r ecor di ng syst ems shal l  i ncl ude ci r cui t s f or  t he audi bl e 
war ni ng of  t he maxi mum smoke densi t y- l i mi t .   A v i br at i ng el ect r i c  hor n 
shal l  be suppl i ed t o sound t he audi bl e s i gnal .   Ot her wi se t he smoke 
densi t y [ i ndi cat or ]  [ r ecor der ]  shal l  conf or m t o CI D A- A- 50566.

[ g.   The annunci at or  shal l  be of  t he sol i d st at e t ype and shal l  annunci at e 
saf et y i nt er l ock and l i mi t  swi t ch shut - downs,  i ncl udi ng f l ame f ai l ur e,  
hi gh and l ow wat er ,  hi gh st eam pr essur e,  [ hi gh gas pr essur e, ]  [ l ow gas 
pr essur e, ]  [ hi gh oi l  pr essur e, ]  [ l ow oi l  pr essur e, ]  [ l ow at omi zi ng 
st eam pr essur e, ]  [ dr af t  f an f ai l ur e, ]  [ hi gh and l ow t emper at ur e, ]  [ and]  
[ _____] .   Annunci at or  shal l  i ncl ude at  l east  [ t wo]  [ _____]  spar e poi nt s 
and audi bl e al ar ms f or  at  l east  hi gh and l ow wat er  condi t i ons.   
Annunci at or  shal l  not  r equi r e speci al  or  addi t i onal  devi ces whi ch coul d 
af f ect  t he sensi t i v i t y of  t he boi l er  l i mi t  swi t ches.   Annunci at or  shal l  
pr ovi de means t o i ndi cat e t he f i r st  l i mi t  or  of f - l i mi t  condi t i on 
causi ng bur ner  shut down and t o sound an al ar m.   Annunci at or  shal l  have 
a t est  but t on and a f eat ur e capabi l i t y  t o st or e i nf or mat i on on 
addi t i onal  causes of  bur ner  shut down.   Subsequent  causes of  bur ner  
shut down wi l l  be i ndi cat ed af t er  t he oper at or  acknowl edges t he f i r s t  
bur ner  shut down.   A dust  t i ght  encl osur e shal l  be pr ovi ded.

] 2. 4. 1   Instrumentation

[ I nst r ument at i on,  such as t he st eam f l ow r ecor der ,  st eam f l ow t ot al i zer ,  
ai r  f l ow r ecor der ,  [ car bon di oxi de]  [ oxygen]  r ecor der ,  and f l ue gas 
t emper at ur e r ecor der  may be combi ned i nt o one or  mor e met er s havi ng 
mul t i pl e pens pl us i nt egr at i ng capabi l i t i es as r equi r ed f or  speci f i ed 
t ot al i zat i on f unct i ons. ]   [ I nst r ument at i on f or  r ecor di ng and i nt egr at i ng 
st eam f l ow,  f or  r ecor di ng per cent  of  CO2 or  O2 i n t he f l ue gas,  and f or  
r ecor di ng f l ue gas t emper at ur e shal l  be combi ned i n a s i ngl e boi l er  
oper at i on met er  havi ng t hr ee pens usi ng di f f er ent  col or ed i nk. ]

2. 4. 2   Cont r ol  Panel

The boi l er  cont r ol  panel  shal l  i ncl ude t he f ol l owi ng swi t ches,  cont r ol s,  
and accessor i es:

a.   Boi l er  on- of f  pushbut t on st at i on wi t h i ndi cat i ng l i ght s.

b.   Dr af t  f an manual ,  st ar t - st op,  pushbut t on st at i on wi t h i ndi cat i ng l i ght s 
f or  on,  of f ,  and t r i pped.

c.   Cont r ol l er s f or  t he combust i on cont r ol  syst em.

d.   Manual - aut omat i c st at i ons f or  i ndi v i dual  cont r ol l er s of  t he combust i on 
cont r ol  syst em.

e.   [ I ndi cat i ng l i ght s and al ar m wi t h s i l encer  swi t ch t o s i gnal  
nonr ecycl i ng saf et y shut downs as speci f i ed her ei n [ and excess smoke 
densi t y condi t i ons] . ]   [ Annunci at or . ]

f .   Manual  swi t ch t o t r ansf er  combust i on bur ner  and cont r ol s f r om oi l  t o 
gas and vi ce ver sa.

g.   Swi t ch and i ndi cat i ng l i ght s t o cont r ol  emer gency gas shut - of f  val ve.

h.   [ El ect r i c  c l ock,  300 mm 12 i nch di al ,  wi t h second sweep hand and 
seal - i n dr i v i ng uni t ]  [ Di gi t al  c l ock t hat  i ndi cat es hour ,  mi nut es,  and 

SECTI ON 23 52 53. 00 20  Page 17



seconds,  wi t h numer al s sui t abl e f or  r eadi ng by per sons wi t h nor mal  
v i s i on f r om a di st ance of  6 met er s 20 f eet ] .

2. 4. 3   Cont r ol  Syst ems

The f l ame saf eguar d and pr ogr ammi ng cont r ol  syst ems shal l  be mount ed i n t he 
cent r al  cont r ol  panel  or  an auxi l i ar y cont r ol  panel  l ocat ed adj acent  t o t he 
mai n panel  adj acent  t o t he boi l er .   Auxi l i ar y panel s,  i f  pr ovi ded,  shal l  be 
f abr i cat ed as speci f i ed her ei n f or  t he mai n cont r ol  panel .

2. 5   BOI LER PLANT CONTROLS AND I NSTRUMENTS

Pr ovi de t he f ol l owi ng pl ant  [ cont r ol s and]  i nst r ument s:

a.   I nst r ument s t o i ndi cat e and r ecor d f eedwat er  t emper at ur e and st eam 
pr essur e i n t he deaer at or .

b.   Pr essur e gages t o i ndi cat e st eam pr essur e i n mai n header ,  conf or mi ng t o 
ASME B40. 100 [ gas pr essur e i n mai n suppl y l i ne]  [ oi l  pr essur e]  
[ at omi zi ng st eam pr essur e] .

c.   A f l ue gas anal yzer ,  Or sat  t ype,  conf or mi ng t o CI D A- A- 50504.  The 
anal yzer  shal l  det er mi ne t he CO2,  CO,  O2 i n t he f l ue gas and shal l  be 
compl et e wi t h chemi cal s and accessor i es f or  use i n such det er mi nat i ons.

d.   A st eam f l ow r ecor der  whi ch shal l  r emot el y i ndi cat e,  r ecor d,  and 
t ot al i ze t he st eam f l ow per  hour  t hr ough t he st eam header .   Pr ovi de 
panel - mount ed i ndi cat i ng r ecor der  wi t h a t amper - pr oof  case.

**************************************************************************
NOTE:   I nser t  sect i on number s f or  oi l  and/ or  gas 
pi pi ng syst ems i n t he bl anks bel ow.

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

e.   Vol umet r i c f uel  f l ow met er s i n accor dance wi t h [ _____] ,  [ and]   [ _____] .

**************************************************************************
NOTE:   Mast er  combust i on cont r ol l er  shoul d be used 
onl y f or  aut omat i c r ecycl i ng boi l er s.

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

f .   A common boi l er  mast er  combust i on cont r ol l er  l ocat ed on t he f r ee 
st andi ng i nst r ument  and cont r ol  panel  t o cont r ol  al l  boi l er s wi t h each 
i ndi v i dual  boi l er  cont r ol l er  act i ng as a submast er  cont r ol l er .  The 
boi l er  mast er  cont r ol  syst em shal l  pr ovi de f or  base l oadi ng one [ or  
mor e]  boi l er s.   Base l oaded boi l er s shal l  be sel ect ed manual l y by an 
ext er nal l y accessi bl e swi t ch.   On cal l  f or  heat ,  l ead boi l er  shal l  cut  
i n and moder at e f i r i ng r at e t o sat i sf y demands.   When maxi mum desi r ed 
f i r i ng r at e i s r eached,  l ag boi l er  or  boi l er s shal l  cut  i n.   Onl y one 
boi l er  shal l  be on modul at i ng f i r i ng at  one t i me.   Maxi mum desi r ed 
f i r i ng r at e f or  base l oaded boi l er  shal l  be adj ust ed i ni t i al l y  f or  
boi l er  peak ef f i c i ency and shal l  be capabl e of  easy manual  adj ust ment  
by oper at i ng engi neer .  Adequat e i ndi cat or s shal l  be pr ovi ded t o show 
t he met hod of  l oadi ng of  each boi l er ,  and l oad bei ng car r i ed by i t .   
Make adj ust ment s at  t he f r ont  panel  and no l i nkage adj ust ment  shal l  be 
necessary.

g.   The combust i on cont r ol  syst em shal l  be capabl e of  mai nt ai ni ng t he pl ant  
st eam pr essur e at  t he mai n header  wi t hi n t he t ol er ance l i mi t s of  
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[ _____]  per cent  expr essed as a per cent  of  t he set  poi nt  val ues.  The 
speci f i ed t ol er ance shal l  appl y t o any l oad whi ch,  wi t hi n a one mi nut e 
per i od,  swi ngs f r om a st eady- st at e condi t i on t o an i ncr ease ( or  
decr ease)  i n l oad equal  t o a maxi mum of  10 per cent  of  t he pl ant .   
Regul at i on t ol er ances shal l  appl y t o any st eady st at e condi t i on wi t hi n 
t he pl ant  t ur ndown r at i o of  [ _____] .   Af t er  a l oad swi ng of  10 per cent  
t he concent r at i on of  oxygen i n t he f l ue gas shal l  not  var y mor e t han 
pl us or  mi nus [ _____]  per cent  of  t he val ues est abl i shed at  t i me of  
syst em set  up wi t hi n a t i me per i od of  30 seconds f or  f i r i ng r at es of  or  
above 33 per cent  of  maxi mum,  and pl us or  mi nus [ _____]  f or  f i r i ng r at es 
bel ow 33 per cent  of  maxi mum.  [ For  oxygen compensat i on,  a cont i nuous 
anal ysi s of  f l ue gases l eavi ng t he boi l er  shal l  be made and r ecor ded by 
an oxygen i ndi cat or  and r ecor der  mount ed on t he cont r ol  panel .   Fr om 
t hi s anal ysi s,  a s i gnal  shal l  be sent  t o t he f uel - ai r  r at i o syst em 
whi ch shal l  be bi ased i n r esponse t o t he s i gnal  t o mai nt ai n t he oxygen 
l evel s wi t hi n pl us or  mi nus [ 10]  [ _____]  per cent  of  t he or i gi nal  
set t i ng f or  excess combust i on ai r ] .   Combust i on ef f i c i ency shal l  not  be 
l ess t han t hat  speci f i ed i n t he boi l er  speci f i cat i on.

2. 6   BOI LER CONTROL AND I NSTRUMENT CABI NET( S)

Pr ovi de boi l er  cont r ol  and i nst r ument  cabi net ( s)  as speci f i ed i n FS F- B- 2902, 
and may be mount ed ei t her  on t he boi l er  f r ont  or  adj acent  t her et o.   The 
ar r angement  may al so consi st  of  a boi l er  mount ed cabi net  cont ai ni ng 
cont r ol s nor mal l y pr ovi ded by t he manuf act ur er  and a suppl ement ar y cabi net  
cont ai ni ng cont r ol s nor mal l y pr ovi ded by t he manuf act ur er  and a 
suppl ement ar y cabi net  cont ai ni ng addi t i onal  cont r ol s and i nst r ument s 
r equi r ed her ei n.   [ [ Pl ant  mast er  combust i on cont r ol ]  [ and]  [ st eam f l ow 
r ecor der ]  shal l  be mount ed on or  be adj acent  t o cont r ol  panel  f or  number  
[ _____]  boi l er . ]

2. 7   FREE- STANDI NG MULTI - BOI LER PLANT CONTROL AND I NSTRUMENT PANEL

Pr ovi de a f r ee- st andi ng panel  and l ocat e as i ndi cat ed.   The panel  shal l  
cont ai n al l  mul t i - boi l er  cont r ol s,  moni t or i ng syst ems,  and panel  mount ed 
i nst r ument s speci f i ed her ei n and i n t he r ef er ence speci f i cat i ons,  except  
t hat  f l ame saf eguar d syst ems may r emai n separ at el y mount ed i n a cabi net  at  
each boi l er .

2. 7. 1   Cont r ol  Panel  Const r uct i on

Cont r ol  panel  shal l  be const r uct ed of  not  l ess t han 11 gage ( 3 mm)  ( 0. 1196 
i nch)  r ei nf or ced st eel  f or  f ace,  t op,  and si des.   The encl osed panel  shal l  
be not  l ess t han 610 mm 24 i nches i n dept h wi t h i nsi de r i gi dl y wel ded 
br aces.   Cont r ol  panel  shal l  be desi gned so t hat  al l  i ndi cat i ng and 
r ecor di ng devi ces and manual l y oper at ed swi t ches shal l  be f l ush mount ed i n 
a gasket ed r emovabl e t op f r ont  panel  wi t h i ndi cat i ng and r ecor di ng devi ces 
at  eye- l evel .   A s i mi l ar  r emovabl e t op r ear  panel  l ocat ed opposi t e f r ont  
panel  shal l  be pr ovi ded t o f aci l i t at e wi r i ng,  pi pi ng,  and mai nt enance.   
Ot her  oper at i ng cont r ol s shal l  be i nst al l ed on a sub- panel  wi t hi n t he 
encl osur e.   Access t o panel  encl osur e shal l  be t hr ough gasket ed,  doubl e 
pi ano- hi nged door s of  not  l ess t han 16 gage ( 1. 52 mm)  ( 0. 0598 i nch)  st eel .   
Rei nf or ced door s t o pr event  saggi ng and pr ovi ded wi t h a 3 poi nt  compr essi on 
t ype f ast ener  and pol i shed key l ock handl e.   A f ul l  wi dt h f l uor escent  
l i ght i ng canopy shal l  be pr i me coat ed and f i ni shed i n baked enamel .   
I dent i f y f l ush mount ed devi ces wi t h engr aved l ami cor e namepl at es.   
Adequat el y r ei nf or ce,  sui t abl y sk i r t ,  and sui t abl y desi gn panel  base t o 
per mi t  anchor i ng t o t he f l oor  or  f oundat i on.
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2. 7. 2   Cont r ol  Panel  Wi r i ng and Pi pi ng

Cont r ol  panel  shal l  be f act or y pr e- wi r ed i n accor dance wi t h NFPA 70.  Wi r e 
shal l  be t her mopl ast i c Type THW,  THWN,  XHHW,  or  UL appr oved f or  t he 
i nt ended use,  col or  or  number  coded,  and r un i n pl ast i c duct s t o number ed 
t er mi nal  bl ocks.   Cont r ol  c i r cui t s shal l  be separ at el y f used wi t h pr oper l y 
r at ed car t r i dge t ype f uses.   Power  l eads t o and f r om magnet i c st ar t er s and 
cont act or s shal l  t er mi nat e at  t er mi nal  bl ocks so t hat  no f i el d wi r i ng i n 
cont r ol  compar t ment  i s  necessar y except  f r om t er mi nal  bl ocks t o ext er nal  
equi pment .   Cont r ol  l eads t o and f r om ext er nal  cont r ol  devi ces shal l  
t er mi nat e at  separ at e t er mi nal  bl ocks f r om power  l eads.   St eam,  dr af t ,  and 
ai r  oper at ed devi ces shal l  be f act or y pi ped t o per manent l y af f i xed ext er nal  
connect i ons.   Pneumat i c s i gnal s shal l  be ei t her  20 t o 103 kPa ( gage)  3 t o 
15 psi g or  20 t o 207 kPa ( gage)  3 t o 30 psi g.   Pi pi ng connect i ons t o 
i ndi cat or s shal l  be copper  t ubi ng conf or mi ng t o ASTM B88M ASTM B88.   The 
boi l er  oper at i ng swi t ch shal l  have a dust - t i ght  seal ed snap- act i on t ype.   
The pr eci s i on swi t ches shal l  have cadmi um,  s i l ver ,  or  pl at i num cont act s,  
wi pi ng act i on t ype,  r at ed at  10 amper es.   El ect r i cal l y  or  pneumat i cal l y  
t est  cont r ol s and equi pment  t o s i mul at e compl et e oper at i onal  sequence.

2. 8   BREECHING

Connect  br eechi ng t o [ t he]  [ each]  boi l er  and t o i nt er medi at e heat  r ecover y 
equi pment  as r equi r ed.   St r uct ur al  mat er i al s shal l  compl y wi t h t he 
appl i cabl e sect i ons of  t he AI SC 360,  " St r uct ur al  St eel  Bui l di ngs Al l owabl e 
St r ess Desi gn and Pl ast i c Desi gn. "   Shop connect i ons shal l  be wel ded 
gas- t i ght .   Fi el d connect i ons may be wel ded or  bol t ed as r equi r ed f or  
j oi ni ng br eechi ng t o equi pment .   Hot  di pped gal vani zed bol t s and l ock 
washer s shal l  be suppl i ed f or  al l  bol t ed connect i ons,  shal l  not  be l ess t han
 10 mm 3/ 8 i nch di amet er  and spaced not  mor e t han 76 mm 3 i nches apar t .   
Fur ni sh bol t ed j oi nt s wi t h 3. 20 mm 1/ 8 i ncht hi ck non- asbest os gasket s.   
Br eechi ng pl at e shal l  be not  l ess t han 10 gage ( 3. 40 mm)  ( 0. 1345 i nch)  i n 
t hi ckness.   Wel di ng shal l  conf or m t o AWS Z49. 1 and AWS D1. 1/ D1. 1M.   
Br eechi ng syst em shal l  pr ovi de f or  maxi mum expansi on and cont r act i on.   
Expansi on j oi nt s shal l  be of  t he gui ded,  f l exi bl e- cr ease t ype wi t h f l exi bl e 
el ement  of  not  l ess t han 16 gage ( 1. 50 mm)  ( 0. 0598 i nch)  t hi ck st ai nl ess 
st eel .   Pr ovi de access door s const r uct ed of  cast  i r on or  r ei nf or ced st eel  
pl at e wi t h gasket s and posi t i ve c l osi ng l at ches of  suf f i c i ent  number  t o 
ensur e a gas- t i ght  seal .   Cl ean br eechi ng of  r ust  and scal e af t er  
f abr i cat i on.   I nsul at i on and cover i ng f or  br eechi ng shal l  be as speci f i ed 
i n [ Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS] .

2. 8. 1   Round Br eechi ng

Const r uct  r ound br eechi ng 305 mm 12 i nches i n di amet er  and smal l er  of  not  
l ess t han No.  10 gage ( 3. 40 mm)  ( 0. 1345 i nch)  st eel  wi t h l ongi t udi nal  
gr oove t ype seam.  Joi nt s bet ween l engt hs of  br eechi ng shal l  be of  t he t i ght  
s l i p f i t  t ype wi t h not  l ess t han 100 mm 4 i nchengagement .   Const r uct  r ound 
br eechi ng over  305 mm 12 i nches i n di amet er  of  not  l ess t han No.  10 gage 
( 3. 40 mm)  ( 0. 1345 i nch)  st eel  wi t h wel ded seams and j oi nt s.   Const r uct  
r ound br eechi ng over  457 mm 18 i nches i n di amet er  of  not  l ess t han No.  10 
gage ( 3. 40 mm)  ( 0. 1345 i nch)  t ank st eel  wi t h seams and j oi nt s wel ded.

2. 8. 2   Expansi on Joi nt s

2. 8. 2. 1   Met al l i c  Br eechi ng Expansi on Joi nt s

Pr ovi de f act or y f abr i cat ed met al l i c  br eechi ng expansi on j oi nt s [ wher e 
i ndi cat ed] .   Expansi on j oi nt s shal l  be gui ded met al  bel l ows t ype capabl e of  
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a mi ni mum of  [ _____]  mm i nches of  axi al  t r avel .   For m met al  bel l ows f r om 
not  l ess t han 1. 60 mm 1/ 16 i nch t hi ck t ype 321 st ai nl ess st eel  pl at e.   
Cover  pl at es shal l  be not  l ess t han 3. 20 mm 1/ 8 i nch t hi ck st eel  pl at e.

2. 8. 2. 2   Non- Met al l i c  Expansi on Joi nt s

Pr ovi de f act or y f abr i cat ed non- met al l i c  br eechi ng expansi on j oi nt s 3. 20 mm 
1/ 8 i nch mi ni mum t hi ckness [ wher e i ndi cat ed] .   Expansi on j oi nt s shal l  be 
const r uct ed of  a f l uor oel ast omer  vul cani zed t o t wo pl i es of  kni t t ed wi r e 
mesh capabl e of  a mi ni mum of  [ _____]  mm i nches of  axi al  compr essi on,  [ _____]
 mm i nches of  ax i al  ext ensi on and [ _____]  mm i nches of  l at er al  of f set  
[ unl ess i ndi cat ed ot her wi se] .   Joi nt s shal l  have a cont i nuous oper at i ng 
t emper at ur e r at i ng of  204 degr ees C 400 degr ees F,  wi t h excur si on desi gn 
st andar ds up t o 400 degr ees C 750 degr ees F.   Oper at i ng pr essur e r ange 
shal l  be mi nus 34 kPa ( gage)  5 psi g t o pl us 34 kPa ( gage)  5 psi g.   
Expansi on j oi nt s shal l  be pr ef or med wi t h i nt egr al l y  mol ded cor ner s,  
sui t abl e f or  mount i ng agai nst  a 150 mm 6 i nch f l ange.   [ Pr ovi de car bon 
st eel  backup bar s wi t h s l ot t ed hol es,  bol t s,  and nut s. ]

2. 8. 3   Br eechi ng Hanger s

Desi gn br eechi ng hanger s t o car r y not  l ess t han 5 t i mes t he br eechi ng 
wei ght .   Hanger s f or  r ound br eechi ng shal l  be of  t he band t ype,  wi t h hanger  
r ods.   Hanger s f or  r ect angul ar  br eechi ng shal l  be of  t he t r apeze t ype,  wi t h 
angl e suppor t  member  and hanger  r ods.   Make al l  hanger s of  st eel .

2. 8. 4   Cl eanout  Door s

Secur e c l eanout  door s t o t he ends and si des of  t he br eechi ng wher e 
i ndi cat ed or  wher e r equi r ed t o ef f ect i vel y c l ean t he br eechi ng.  Const r uct  
c l eanout  door s of  a gage st eel  not  l ess t han t hat  of  t he br eechi ng and 
secur e t o a 32 by 32 mm 1 1/ 4 by 1 1/ 4 i nch angl e f r ame and spaced not  over  
152 mm 6 i nches on cent er ;  pr ovi de 1. 60 mm 1/ 16 i nch t hi ck f i ber  
non- asbest os gasket  bet ween cl eanout  door s and f r ames.   Door s shal l  be 
squar ed and shal l  be f ul l  hei ght  of  di amet er  or  s i de of  br eechi ng up t o a 
s i ze of  610 mm 24 i nches maxi mum,  except  f or  c l eanout  door s l ess t han 305 mm
 12 i nches i n hei ght  shal l  be r ect angul ar  and shal l  be 305 mm 12 i nches i n 
l engt h.   Pl ug t ype c l eanout s ar e not  accept abl e.   Pr ovi de addi t i onal  
c l eanout  door s wher e needed.

2. 9   BOI LER STACKS

Pr ovi de [ One]  [ _____]  [ r ef r act or y- l i ned] ,  [ dual  wal l  i nsul at ed] ,  st eel  
st ack( s) ,  [ each]  [ _____]  mm i nches i n di amet er  i ns i de [ r ef r act or y]  by 
[ _____]  met er  f eet  over al l  l engt h,  and i nst al l  wher e i ndi cat ed.

2. 9. 1   Construction

[ The]  [ Each]  st ack may be f act or y or  f i el d assembl ed.   [ The]  [ Each]  st ack 
shal l  be [ pr ef abr i cat ed doubl e or  t r i pl e wal l ed]  [ f abr i cat ed]  of  6. 40 mm 
1/ 4 i nch st r uct ur al  st eel  pl at es i n accor dance wi t h ASTM A283/ A283M.   St ack 
sect i ons shal l  be of  wel ded const r uct i on and f abr i cat ed i n sect i ons not  
gr eat er  t han 6 met er s 20 f eet  nor  l ess t han 1. 50 met er s 5 f eet  i n l engt h.   
Longi t udi nal  seams shal l  have cont i nuous but t  wel ded j oi nt s.   The sect i on 
or  hor i zont al  j oi nt s of  [ r ef r act or y l i ned]  st acks shal l  be f l anged wi t h 
angl es wel ded t o t he shel l ,  and sect i ons bol t ed t oget her .   Angl es shal l  be 
not  l ess t han 50 mm by 50 mm by 6. 40 mm 2 i nches by 2 i nches by 1/ 4 i nch.   
[ The r ef r act or y j oi nt  shal l  be " but t er ed"  wi t h a hi gh t emper at ur e ai r  
set t i ng bondi ng r ef r act or y bef or e each sect i on i s assembl ed. ]   St acks shal l  
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be set  on a 13 mm 1/ 2 i nch t hi ck st eel  base pl at e havi ng a di amet er  50 mm 2 
i nches l ar ger  t han t he out s i de di amet er  of  t he base angl e.   Base angl es and 
anchor  shal l  be a mi ni mum of  10 mm 3/ 8 i nch t hi ck and 13 mm 1/ 2 i nch 
di amet er .   A r ei nf or ced concr et e f oundat i on shal l  be pr ovi ded.   Concr et e 
f or  f oundat i on and r ei nf or c i ng shal l  be as det ai l ed on dr awi ngs and as 
speci f i ed under  t he concr et e sect i on of  t hi s speci f i cat i on.   Pr ovi de st acks 
wi t h st eel  gui de shoes and bear i ng pl at es on al l  f our  s i des at  t he r oof  
l evel .   Gui des and bear i ng pl at es shal l  be st r uct ur al  shapes not  l ess t han 
6. 40 mm 1/ 4 i nch t hi ck.   Gui des shal l  be not  l ess t han 305 mm 12 i nches 
l ong and shal l  be wel ded t o t he st acks.   Bear i ng member  shal l  be f ast ened 
wi t h st eel  st ud anchor s wel ded t o t he bear i ng member .   Pr ovi ded a c l ear ance 
of  3. 20 mm 1/ 8 i nch bet ween gui de and bear i ng member  f or  st ack di amet er  
expansi on af t er  st acks ar e i n nor mal  oper at i on.   Pr ovi de f l ashi ng and 
count er - f l ashi ng ar ound [ t he]  [ each]  st ack as det ai l ed on dr awi ngs.

2. 9. 2   Br eechi ng Connect i on

Pr ovi de a br eechi ng connect i on of  t he same t hi ckness as t he st ack and wel d 
t o [ t he]  [ each]  st ack and r ei nf or ce t he st ack ext er nal l y wi t h st eel  pl at es 
and/ or  st r uct ur al  member s as r equi r ed t o compensat e t he st ack f or  t he 
st r uct ur al  st r engt h of  t he met al  r emoved.   Pr ovi de a f l ange f or  bol t i ng 
br eechi ng t o t hi s connect i on.   Pr ovi de a hi nged cast - i r on or  st eel  c l eanout  
door  wi t h a heavy dut y cast  st eel  f r ame at  t he bot t om of  each st ack.   Fr ame 
and door  shal l  be f i t t ed gas- t i ght .   Door s shal l  be a mi ni mum of  457 by 610 
mm 18 by 24 i nches i n s i ze.

2. 9. 3   Lining

St ack l i ni ng shal l  be an al umi na- si l i ca- base cast abl e i nsul at i ng r ef r act or y 
of  t he hydr aul i c  set t i ng t ype cer t i f i ed by t he manuf act ur er  t o be sui t abl e 
f or  t he speci f i c  appl i cat i on,  consi der i ng t he f l ue gas t emper at ur e,  
vel oci t i es,  moi st ur e cont ent ,  and cor r osi ve qual i t i es of  t he f uel  bei ng 
bur ned,  appl i ed t o each st ack under  t he di r ect  super vi s i on of  a qual i f i ed 
r epr esent at i ve of  t he manuf act ur er .   The l i ni ng t hi ckness shal l  be 76 mm 3 
i nches.   St ack base pl at e exposed i nsi de of  each st ack shal l  be cover ed 
wi t h cast abl e i nsul at i ng r ef r act or y as speci f i ed f or  st ack l i ni ng.  Boi l er  
st ack l i ni ng shal l  have a mi ni mum pyr omet r i c cone equi val ent  ( PCE)  of  10 
1304 degr ees C 2380 degr ees F wi t h a maxi mum i nst al l ed dr y wei ght  of  720 
k i l ogr am per  cubi c met er  45 pounds per  cubi c f oot  and a r ecommended ser vi ce 
t emper at ur e of  1093 degr ees C 2000 degr ees F.   The t op 3 met er s 10 f eet  of  
l i ni ng shal l  be a dense cast abl e r ef r act or y 1840 k i l ogr ams per  cubi c met er  
115 l b/ f t  3 sui t abl e f or  al l  weat her  and f l ue gas t emper at ur e condi t i ons 
encount er ed i n t he t op of  st acks.   St ack l i ni ng shal l  be f ast ened t o each 
st ack wi t h heat  and cor r osi on r esi st ant  al l oy met al  anchor s whi ch mai nt ai n 
t hei r  st r uct ur al  st r engt h up t o 760 degr ees C 1400 degr ees F.   Anchor  c l i ps 
shal l  be spaced ver t i cal l y  not  gr eat er  t han 610 mm 24 i nches on cent er s and 
cl oser  hor i zont al l y  as r equi r ed by di amet er  of  t he st ack.   Types,  s i ze,  and 
number  per  sect i on shal l  be r andoml y l ocat ed by t he st ack and r ef r act or y 
manuf act ur er  t o adequat el y suppor t  r ef r act or y l i ni ng t o per mi t  expansi on 
and pr event  cr acki ng of  r ef r act or y.   A 50 mm 2 i nch mesh gal vani zed wi r e 
scr een of  8 gage ( 4. 10 mm)  ( 0. 1620 i nch)  wi r e shal l  be at t ached t o t he 
c l i ps f or  r ei nf or c i ng t he r ef r act or y.   Locat e scr een at  mi dpoi nt  of  t he 
r ef r act or y t hi ckness and cover  end of  c l i ps wi t h at  l east  25 mm one i nch of  
refractory.

2. 9. 4   Stacks

Cl ean st acks of  di r t ,  r ust ,  oi l ,  and gr ease by wi r e br ushi ng and sol vent  
degr easi ng and gi ven one shop coat  of  heat - r esi st i ng al umi num pai nt  
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conf or mi ng t o FS TT- P- 28 on t he i nsi de and out s i de.   The coat  of  pai nt  
shal l  have a mi ni mum dr y f i l m t hi ckness of  0. 025 mm one mi l .

2. 10   BLOWDOWN EQUI PMENT

Fur ni sh [ t he boi l er ]  [ t he pl ant ]  wi t h equi pment ,  t anks,  and cont r ol s 
necessar y f or  bot t om [ and cont i nuous]  bl owdown of  t he boi l er ( s) .   The 
equi pment  f or  bot t om bl owdown syst ems shal l  i ncl ude a [ bl owdown t ank]  [ and 
sampl e cool er ] .   [ Cont i nuous bl owdown syst ems shal l  be of  t he packaged,  
pr opor t i onal  t ype consi st i ng of  a heat  exchanger ,  f l ow cont r ol  val ve,  sur ge 
t ank,  [ and]  sampl e cool er ,  [ and bl owdown cont r ol  consol e wi t h t est  s i nk] ] .   
I nst al l  and pi pe bl owdown equi pment  as i ndi cat ed and i t  shal l  conf or m t o 
t he r ecommendat i ons of  t he NBBI  NB- 27.

2. 10. 1   Bot t om Bl owdown Tank

The bl owdown t ank shal l  be f abr i cat ed of  wel ded st eel  pl at e i n accor dance 
with ASME BPVC SEC VI I I  D1.   The t ank shal l  be a ver t i cal  cyl i ndr i cal  t ank 
desi gned f or  t he wor ki ng pr essur e of  t he boi l er s.   The t ank shal l  be 
equi pped wi t h a t angent i al  bl owdown i nl et  l ocat ed so as t o i mpi nge on a 10 
mm 3/ 8 i nch car bon st eel  wear  pl at e ext endi ng at  l east  180 degr ees ar ound 
t he i nt er i or  c i r cumf er ence of  t he t ank f r om t he poi nt  of  i nl et .   The t ank 
shal l  be equi pped wi t h an i nt er nal  over f l ow,  vent ,  dr ai n,  saf et y r el i ef  
val ve,  and gage gl ass wi t h t r y cocks,  bl owdown cock,  and guar d.   The 
i nt er i or  of  t he t ank shal l  be pr ot ect ed by an epoxy coat i ng syst em sui t abl e 
f or  cont i nuous wat er  i mmer si on and oper at i on at  a mi ni mum t emper at ur e of  
[ 121]  [ 149]  degr ees C [ 250]  [ 300]  degr ees F.   When bur i ed,  t he t ank [ shal l  
be f i t t ed [ wi t h r enewabl e magnesi um anodes]  [ wi t h cat hodi c pr ot ect i on 
equi pment ]  t o mi ni mi ze gal vani c cor r osi on. ]   [ shal l  be const r uct ed of  Cl ass 
A r ei nf or ced concr et e and shal l  be f i t t ed wi t h a bol t ed st eel  manhol e f r ame 
and cover .  I nst al l  t he bl owof f  pi pe,  vent  pi pe,  and dr ai n pi pe i n pi pe 
s l eeves bui l t  i nt o t he concr et e.   Fi l l  and caul k t he space bet ween t he pi pe 
and sl eeves wi t h l ead wool  or  equi val ent  t o make a wat er t i ght  seal .   The 
t ank shal l  be di v i ded i nt o t wo sect i ons by means of  a baf f l e t o f or m a 
sedi ment  chamber . ]   Si ze and l ocat e t he bl owof f  t ank as shown.

2. 10. 2   Sampl e Cool er

Pr ovi de a wat er - cool ed,  shel l - and- t ube or  shel l - and- coi l  t ype heat  
exchanger  desi gned f or  cool i ng sampl e of  boi l er  wat er  pr i or  t o chemi cal  
t est i ng.   The sampl e cool er  shal l  be f ur ni shed as a component  of  t he 
packaged cont i nuous bl owdown syst em when such a syst em i s bei ng f ur ni shed.  
The cool er  shal l  consi st  of  a cast  i r on or  st eel  shel l  wi t h copper  coi l  or  
copper  al l oy t ubes and shal l  be equi pped wi t h a br ass or  br onze sampl i ng 
cock.   [ The cool er  shal l  be connect ed t o a header  and so val ved t hat  a 
sampl e can be wi t hdr awn f r om any boi l er  as desi r ed. ]   [ Fur ni sh 
concent r omet er  k i t  cont ai ni ng necessar y gl asswar e,  r eagent s,  and 
i nst r uct i ons f or  det er mi ni ng boi l er  wat er  concent r at i ons. ]

2. 10. 3   Cont i nuous Bl owdown Syst em

**************************************************************************
NOTE:   Speci f y cont i nuous bl owdown onl y wher e makeup 
wat er  r at i o i s  i n excess of  20 per cent  of  t he boi l er  
out put  or  wher e t he t ot al  di ssol ved sol i ds of  t he 
makeup wat er  ar e i n excess of  500 ppm.

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

**************************************************************************
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NOTE:   I ncl ude t hi s r equi r ement  i f  a consol e t ype 
uni t  i s  i ndi cat ed.

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

Pr ovi de a compl et e packaged uni t  of  t he aut omat i c- pr opor t i oni ng,  
[ manual - appor t i oni ng]  t ype wher ei n t he amount  of  bl owdown f r om t he [ boi l er ]  
[ pl ant ]  i s  aut omat i cal l y  pr opor t i oned t o t he amount  of  make- up f eedwat er  
[ and t he t ot al  amount  of  bl owdown f r om t he pl ant  i s  manual l y appor t i oned 
bet ween boi l er s accor di ng t o t hei r  st eami ng r at e] .   The syst em shal l  
i ncl ude ei t her  an aut omat i c- pr opor t i oni ng val ve and a heat  exchanger ,  or  a 
concent r i c t ube aut omat i c pr opor t i oni ng cont r ol  whi ch shal l  be pr ovi ded 
wi t h a separ at e heat  exchanger  when necessar y t o meet  t he per f or mance 
r equi r ement s i ndi cat ed or  speci f i ed her ei n.   The syst em shal l  be desi gned 
f or  not  l ess t han boi l er  desi gn pr essur e and shal l  be capabl e of  heat i ng 
t he f eedwat er  f r om [ _____]  degr ees C F t o [ _____]  degr ees C F at  t he f l ow 
r at es i ndi cat ed.   The heat  exchanger  shal l  consi st  of  a st eel  shel l  and 
heads wi t h Type 304 st ai nl ess st eel  t ubes ar r anged i n a r emovabl e U- bend 
bundl e.  The shel l  shal l  be const r uct ed and t est ed i n accor dance wi t h 
ASME BPVC SEC VI I I  D1 f or  t he speci f i ed boi l er  oper at i ng pr essur e.   The 
aut omat i c pr opor t i oni ng val ve shal l  be pr ovi ded wi t h a sensi ng or i f i ce on 
bot h t he make- up and bl owdown l i nes and shal l  be of  t he adj ust abl e r at i o 
t ype i n whi ch t he r at i o of  make- up t o bl owdown may be set  anywher e wi t hi n a 
r ange of  [ 30: 1]  [ _____]  t o [ 4: 1]  [ _____] .   The aut omat i c pr opor t i oni ng 
cont r ol  shal l  consi st  of  t wo concent r i c t ubes,  t he i nner  t ube bei ng of  a 
t her most at i c desi gn whi ch act s di r ect l y agai nst  an adj ust abl e seat  i n 
r esponse t o t he t emper at ur e di f f er ent i al  bet ween t he bl owdown i n t he i nner  
t ube and t he makeup wat er  bet ween t he i nner  and out er  t ubes.   Manual  
appor t i oni ng val ves shal l  have br onze bodi es wi t h st ai nl ess st eel  seat s and 
di sks and shal l  be of  t he i ndi cat i ng t ype speci f i cal l y  desi gned f or  bl owof f  
ser vi ce.   The bl owdown syst em shal l  be compl et e wi t h st r ai ner s,  st op 
val ves,  [ bl owdown met er s, ]  t her momet er s,  and ot her  accessor i es necessar y t o 
f or m compl et e packaged uni t s.   [ The bl owdown cont r ol  consol e shal l  i ncl ude 
i l l umi nat ed s i ght  f l ow i ndi cat or s,  aut omat i c f l ushi ng and cool i ng val ves,  
and compl et e panel boar d i nst r ument at i on,  as wel l  as a cabi net  t ype 
l abor at or y s i nk wi t h dr ai n boar d,  back spl ash,  hot  and col d ser vi ce wat er  
f aucet s,  [ ai r  cock, ]  and el ect r i cal  out l et . ]

2. 11   FEEDWATER EQUI PMENT

2. 11. 1   Boi l er  Feed Pumps

Boi l er  f eed pumps shal l  conf or m t o CI D A- A- 50562 f or  mot or  dr i ven,  
hor i zont al  spl i t  case or  suppor t  head boi l er  f eed pumps,  except  as 
ot her wi se speci f i ed her ei n.   Pumps may be of  ei t her  t he cent r i f ugal  or  
per i pher al - t ur bi ne t ype wi t h al l oy st eel  casi ng and shal l  be br onze or  
al l oy st eel  f i t t ed.   For  cent r i f ugal  t ype pumps,  by- pass or i f i ce shal l  be 
pr ovi ded,  and f or  t ur bi ne t ype pumps,  pr essur e r el i ef  val ves shal l  be 
pr ovi ded.   Packed st uf f i ng boxes or  mechani cal  seal s sui t abl e f or  [  121 
degr ees C 250 degr ee F oper at i on]  [ t he desi gn condi t i ons i ndi cat ed]  shal l  
be pr ovi ded.   Pumps shal l  be desi gned f or  t he net  posi t i ve suct i on head,  
di schar ge head,  and wat er  t emper at ur e i ndi cat ed.   Pump casi ngs shoul d be 
r at ed at  suct i on head pl us shut of f  head at  desi gn t emper at ur e.   [ Capaci t y 
under  t he above condi t i on shal l  be not  l ess t han i ndi cat ed. ]  [ Capaci t y of  
each pump under  t he above condi t i ons shal l  be not  l ess t han t he f ol l owi ng 
per cent age of  maxi mum t ot al  boi l er  capaci t y:  cent r i f ugal  pumps,  125 
per cent ;  t ur bi ne pumps,  150 per cent . ]  Pump mot or s shal l  be [ t ot al l y  
encl osed]  [ dr i ppr oof  wi t h encapsul at ed wi ndi ngs] .
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2. 11. 2   Boi l er  Feed Tank

Feed t ank and st and const r uct i on shal l  conf or m t o FS F- P- 2908 f or  
hor i zont al  cyl i ndr i cal  st and mount ed r ecei ver s,  and shal l  be [ hot  di p 
gal vani zed or  cement  l i ned]  [ epoxy coat ed]  [ [ _____]  coat ed] .   Tanks shal l  
be pr ovi ded wi t h vent s,  gage gl ass,  dr ai n and over f l ow connect i ons,  
pr essur e gage,  t her momet er ,  [ f l oat  oper at ed make- up wat er  f eeder ]  [ f l oat  
swi t ch and make- up wat er  sol enoi d val ve]  [ and pr eheat er  assembl y consi st i ng 
of  cor r osi on r esi st ant  st eam di f f user  t ube,  st eam pr essur e r educi ng val ve,  
st r ai ner  and t her most at i c st eam val ve] .   The boi l er  f eed t ank assembl y 
shal l  i ncl ude st r ai ner  and pump cont r ol  box.   Tank capaci t y and connect i on 
s i zes shal l  be as i ndi cat ed.

2. 11. 3   Deaerator

The deaer at or  shal l  be of  t he pr essur i zed t ype havi ng an ASME st amped 
pr essur e vessel  and conf or mi ng t o FS W- H- 2904 and r equi r ement s speci f i ed 
her ei n.  Deaer at i ng assembl y and deaer at ed wat er  st or age may be i n t he same 
or  separ at e shel l s.   When ext er nal  vent  condenser s ar e pr ovi ded,  t hey may 
be l ocat ed as r ecommended by t he manuf act ur er .   Pr ovi de an ASME cer t i f i ed 
pr essur e r el i ef  val ve s i zed [ as i ndi cat ed] [ i n accor dance wi t h Tabl e I I  of  
FS W- H- 2904] .   I nl et  pi pi ng and accessor i es shal l  be as i ndi cat ed.   
Feedwat er  pumps,  as speci f i ed her ei n,  i nt er connect i ng pi pi ng,  and cont r ol  
box shal l  be pr ovi ded as par t  of  t he deaer at or  package.   Deaer at or  capaci t y 
shal l  be not  l ess t han [ i ndi cat ed]  [ 1. 25 t i mes t hat  r equi r ed t o suppl y t he 
boi l er ( s)  at  maxi mum f i r i ng r at e] .   The t emper at ur e of  t he wat er  del i ver ed 
at  maxi mum capaci t y shal l  be equi val ent  t o sat ur at ed st eam t emper at ur e at  
t he oper at i ng pr essur e of  t he deaer at or ,  whi ch shal l  be as i ndi cat ed,  and 
t he oxygen cont ent  shal l  not  exceed [ 0. 005]  [ 0. 003]  cubi c cent i met er s per  
l i t er  as det er mi ned by t he Ref er ee Met hod A ( Col or i met r i c I ndi go Car mi ne)  
of ASTM D888 wi t hout  O2 scavengi ng chemi cal  addi t i on.   Wat er  st or age 
capaci t y shal l  be suf f i c i ent  t o oper at e t he boi l er s at  maxi mum capaci t y f or  
[ 10]  [ _____]  mi nut es.   A power  and cont r ol  panel  shal l  be f ur ni shed wi t h 
t he package deaer at or  uni t .   The panel  encl osur e shal l  be NEMA I CS 6,  Type 
12 and shal l  be f abr i cat ed and pai nt ed i n accor dance wi t h t he 
manuf act ur er ' s st andar d pr act i ce.   A separ at e compar t ment  shal l  be 
f ur ni shed f or  each f eedwat er  pump and each shal l  i ncl ude a f used di sconnect  
swi t ch wi t h ext er nal  oper at i ng handl e and a magnet i c st ar t er  wi t h t hr ee- l eg 
over l oad pr ot ect i on.   The panel  shal l  i ncl ude si gnal  l i ght s,  an audi bl e 
al ar m t o s i gnal  hi gh and l ow l evel s i n t he deaer at or ,  and r equi r ed r el ays,  
t r ansf or mer s,  and manual - aut omat i c swi t ches.

2. 11. 4   Sur ge Tank and Tr ansf er  Syst em

The condensat e st or age and sur ge t ank shal l  be a cyl i ndr i cal  wel ded st eel  
t ank mount ed and suppor t ed as i ndi cat ed.   Desi gn and const r uct  t he t ank i n 
accor dance wi t h t he ASME BPVC f or  t he i ndi cat ed wor ki ng pr essur e.  St or age 
capaci t y shal l  be [ as i ndi cat ed]  [ suf f i c i ent  t o pr ovi de adequat e wat er  t o 
t he deaer at or  f or  [ 10]  [ _____]  mi nut es of  [ boi l er ]  [ pl ant ]  oper at i on at  
maxi mum capaci t y ] .  I nl et  connect i ons f or  condensat e and make- up wat er  shal l  
be as i ndi cat ed.   Equi p t he t ank wi t h l i qui d l evel  cont r ol l er s and val ves 
and al ar ms as i ndi cat ed.   Equi p t ank wi t h pr essur e and t emper at ur e gages,  
wat er  l evel  gage,  vent ,  dr ai n,  and over f l ow.   Tank shal l  be [ hot  di p 
gal vani zed or  cement  l i ned]  [ epoxy coat ed]  [ [ _____]  coat ed] .  The sur ge t ank 
assembl y shal l  i ncl ude condensat e t r ansf er  pumps,  i nt er connect i ng pi pi ng 
i ncl udi ng st r ai ner ,  and cont r ol  box as i ndi cat ed.  The t r ansf er  pumps,  
except  f or  head and t emper at ur e r equi r ement s whi ch shal l  be as i ndi cat ed,  
shal l  oper at e cont i nuousl y wi t h a f l oat  cont r ol l ed f l ow and shal l  conf or m 
t o t he r equi r ement s f or  boi l er  f eed pumps speci f i ed her ei n.
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2. 11. 5   Feedwat er  Tr eat ment  Equi pment

2. 11. 5. 1   Feedwat er  Char act er i st i cs

**************************************************************************
NOTE:   I nser t  sour ce of  wat er  suppl y.

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

Equi pment  f or  t he chemi cal  t r eat ment  of  t he boi l er  make- up f eedwat er  shal l  
be desi gned t o r educe t he boi l er  wat er  concent r at i ons t o t he l i mi t s 
speci f i ed her ei n when handl i ng r aw wat er  havi ng t he f ol l owi ng i mpur i t i es 
r epor t ed as mi l l i gr ams per  l i t er  ( mg/ l i t er )  ( f or mer l y par t s per  mi l l i on) :

a.   Tot al  har dness as CaCO3   ___________________

b.   Cal c i um har dness as CaCO3   ___________________

c.   Magnesi um har dness as CaCO3   __________________

d.   Al kal i ni t y as CaCO3   ____________________

e.   Sodi um as Na   __________________

f .   Chl or i des as Cl    ____________________

g.   Sul f at es as SO4   ____________________

h.   Sul f i t es as SO3   ____________________

i .   Phosphat e as PO4   ____________________

j .   Si l i ca as Si O4   ____________________

k.   Ni t r at es as NO3   ____________________

l .   I r on as Fe   ____________________

m.   Fr ee car bon di oxi de as CO2   ____________________

n.   Tot al  di ssol ved sol i ds   ______________________

o.   Suspended sol i ds    ____________________

Raw wat er  shal l  be del i ver ed t o t he pl ant  [ f r om t he wat er  di st r i but i on 
syst em of  t he [ _____] ]  [ f r om [ _____] ]  at  a nor mal  pr essur e of  [ _____]  kPa 
( gage)  psi g measur ed at  t he met er  t o t he pl ant .   See NAVFAC MO 225 f or  
addi t i onal  gui dance.

2. 11. 5. 2   Wat er  Sof t ener

Pr ovi de wat er  sof t ener  equi pment  of  t he t ype,  s i ze,  and ar r angement  
i ndi cat ed.   When oper at i ng [ under  t he i ndi cat ed desi gn condi t i ons]  [ wi t h an 
i nl et  wat er  f l ow of  [ _____]  l i t er  per  second gpm]  ef f l uent  anal ysi s shal l  
be as f ol l ows:

a.   Tot al  har dness as CaCO3 l ess t han [ _____]  mg/ l i t er .

[ b.   pH [ _____]  t o [ _____] .

SECTI ON 23 52 53. 00 20  Page 26



c.   Tot al  di ssol ved sol i ds l ess t han [ _____]  mg/ l i t er .

d.   [ _____] .

] 2. 11. 5. 3   Zeol i t e Wat er  Sof t ener

**************************************************************************
NOTE:   The t ype of  equi pment  used shal l  be l ef t  t o 
t he desi gner  and l ocal  condi t i on.

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

Conf or m t o WQA S- 100 and shal l  have [ aut omat i c]  [ manual ]  cont r ol s.   The 
sof t ener ( s)  shal l  be equi pped f or  [ sodi um cycl e]  [ hydr ogen cycl e]  [ t he t ype 
of  cycl e necessar y t o pr ovi de t he t r eat ed wat er  anal ysi s speci f i ed above] .   
[ Each sof t ener  t ank shal l  be pr ovi ded an oper at i ng val ve t o per mi t  t he 
r egener at i on of  one t ank whi l e t he ot her  i s  i n ser vi ce. ]

2. 11. 5. 4   Li me Soda Sof t ener

**************************************************************************
NOTE:   The t ype of  equi pment  used shal l  be l ef t  t o 
t he desi gner  and l ocal  condi t i on.

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

Conf or m t o CI D A- A- 50573 f or  t he t ype i ndi cat ed.

2. 11. 5. 5   Sal t  Regener at i on Deal kal i zer

**************************************************************************
NOTE:   The t ype of  equi pment  used shal l  be l ef t  t o 
t he desi gner  and l ocal  condi t i ons.

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

Pr ovi de a sal t  r egener at i on deal kal i zer  as i ndi cat ed.

2. 11. 5. 6   Pr essur e Fi l t er

Pr ovi de [ a]  pr essur e f i l t er s of  t he t ype and ar r angement  i ndi cat ed,  and 
wi t h [ manual ]  [ aut omat i c]  cont r ol s.   The f i l t er  shal l  conf or m t o 
CI D A- A- 59249.   Per f or mance shal l  be speci f i ed i n CI D A- A- 59249 wi t h r aw 
wat er  anal ysi s as speci f i ed her ei n,  and oper at i ng condi t i ons as i ndi cat ed.   
Fi l t er  shal l  be equi pped t o oper at e pr oper l y f or  not  l ess t han 2 days 
wi t hout  oper at or  at t ent i on t o r enew or  r egener at e f i l t er  coat i ngs,  
chemi cal s,  or  ot her  f i l t er  medi a.

2. 11. 5. 7   Chemi cal  Feeder

Si ze and connect  t he chemi cal  f eeder  as i ndi cat ed.   Chemi cal  f eeder  shal l  
be sui t abl e f or  t he f l ow,  pr essur e,  and t emper at ur e condi t i ons at  t he poi nt  
of  connect i ons.   Pr ovi de chemi cal  f eed st or age as i ndi cat ed.   [ The f eeder  
shal l  be of  t he [ aut omat i c pr opor t i oni ng t ype]  [ shot  t ype]  conf or mi ng t o 
FS F- F- 2901. ]   [ The f eeder  shal l  be of  met er i ng pump t ype conf or mi ng t o 
CI D A- A- 50573 f or  chemi cal  f eeder s. ]

2. 11. 5. 8   Feedwat er  Test  Equi pment

Pr ovi de f or  det er mi ni ng boi l er  wat er  condi t i on whi ch i ncl udes an assembl y 
of  i ndi cat or  sol ut i ons,  st andar di zed sol ut i ons and t est  gl asswar e,  wi t h 

SECTI ON 23 52 53. 00 20  Page 27



cabi net .   The sol ut i on t ypes shal l  per mi t  t est s f or  wat er  har dness,  t ot al  
al kal i ni t y,  hydr oxi de,  car boni t e al kal i ni t y,  and chl or i de cont ent ,  i n par t s 
per  mi l l i on.   Feedwat er  t est  equi pment  shal l  empl oy a st andar di zed soap 
sol ut i on f or  t he har dness t est ,  and a di l ut e sul f ur i c aci d sol ut i on wi t h a 
met hyl  or ange i ndi cat or  f or  t ot al  al kal i ni t y.   Hydr oxi des and car bonat e 
al kal i ni t y shal l  be det er mi ned wi t h a phenol pht hal ei n i ndi cat or ,  and t he 
chl or i de cont ent  wi t h a s i l ver  ni t r at e sol ut i on.   Fur ni sh st andar di zed 
phenol pht hal ei n col or  s l i des shal l  be f ur ni shed f or  accur acy i n al kal i ni t y 
tests.

2. 12   ELECTRI C MOTORS

**************************************************************************
NOTE:   Sel ect  st andar d ef f i c i ency f or  mot or s used 
l ess t han 750 hour s per  year  and hi gh ef f i c i ency f or  
mot or s used over  750 hour s per  year .   Packaged 
boi l er s shoul d ut i l i ze t he manuf act ur er ' s st andar d 
ef f i c i ency mot or .

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

Mot or s whi ch ar e not  an i nt egr al  par t  of  a packaged boi l er  shal l  be r at ed 
f or  [ st andar d]  [ hi gh]  ef f i c i ency ser vi ce per  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Mot or s whi ch ar e an i nt egr al  par t  of  t he packaged 
boi l er  syst em shal l  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 .

PART 3   EXECUTI ON

3. 1   INSTALLATION

Ar r ange wor k i n a neat  and or der l y manner  so t hat  mi ni mum st or age space f or  
equi pment  and mat er i al  i s  r equi r ed at  t he pr oj ect  s i t e.   I nst al l  equi pment  
and mat er i al  i n accor dance wi t h t he best  commer ci al  pr act i ces.   Syst ems 
shal l  be neat  i n appear ance,  compact ,  wor kmanl i ke i n const r uct i on and 
assembl y,  and i nst al l ed f or  cont i nuous ser vi ce.   Par t s shal l  be r eadi l y 
accessi bl e f or  i nspect i on,  r epai r ,  and r enewal .   I nspect  equi pment  and 
mat er i al  upon del i ver y and t est  af t er  i nst al l at i on.   Pr ot ect  mat er i al  and 
equi pment  f r om t he weat her .   Cont r act or  shal l  r epai r  any damage t o 
equi pment ,  bui l di ng or  wor ksi t e t hat  occur s dur i ng t he execut i on of  hi s 
wor k.   Cont r act or  shal l  l eave wor ksi t e i n a condi t i on equal  t o or  bet t er  
t han t hat  exi st i ng bef or e t he wor k was st ar t ed.

3. 1. 1   Equi pment  Foundat i ons

Locat e as shown and const r uct  of  suf f i c i ent  s i ze and wei ght ,  and pr oper  
desi gn 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 whi ch coul d be i mposed upon equi pment .   
Foundat i ons shal l  meet  r equi r ement s of  equi pment  manuf act ur er .   Mai nt ai n 
equi pment  v i br at i on wi t hi n accept abl e l i mi t s,  and shal l  be sui t abl y damped 
and i sol at ed.   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 .   When f oundat i ons submi t t ed by Cont r act or  shop 
dr awi ngs ar e di f f er ent  f r om t hose shown,  submi t  cal cul at i ons by t he 
equi pment  suppl i er .

3. 1. 2   Welding

**************************************************************************
NOTE:   Use of  t he ASME code or  t he Feder al  
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Const r uct i on Gui de Speci f i cat i on sect i on on wel di ng 
depends upon t he agency' s r equi r ement s.

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

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  i n bl ank 
below.

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

Wor k shal l  be i n accor dance wi t h [ t he appl i cabl e sect i ons of  t he 
ASME BPVC SEC I ]  [ [ _____]  WELDI NG]  and AWS Z49. 1.

3. 1. 3   Painting

Equi pment  shal l  be f act or y f i ni shed t o wi t hst and t he i nt ended end use 
envi r onment  i n accor dance wi t h t he speci f i cat i ons f or  t he par t i cul ar  end 
i t em.   Fi el d pai nt  equi pment  not  f act or y f i ni shed as speci f i ed her ei n.   
Ret ouch damaged ar eas of  f act or y- f i ni shed equi pment  on whi ch f i ni sh has 
been damaged and t hen gi ve a compl et e f i ni sh coat  t o r est or e t he f i ni sh t o 
i t s  or i gi nal  condi t i on.   The f i ni sh coat  shal l  be sui t abl e f or  exposur e i n 
t he i nt ended end use envi r onment .   Spr ay pai nt i ng shal l  compl y wi t h OSHA 
29 CFR 1910- SUBPART D.

3. 1. 3. 1   Cl eani ng and Appl i cat i on

Remove di r t ,  r ust ,  oi l ,  and gr ease by wi r e br ushi ng and sol vent  degr easi ng 
pr i or  t o appl i cat i on of  pai nt .   Appl y pai nt  t o c l ean and dr y sur f aces 
onl y.   Wher e mor e t han one coat  of  pai nt  i s  speci f i ed,  appl y t he second 
coat  af t er  t he f i r st  coat  i s  t hor oughl y dr y.   Ret ouch damaged pai nt i ng 
bef or e appl y i ng t he succeedi ng coat .   Fi ni shed sur f aces shal l  be smoot h.   
The pai nt i ng of  z i nc coat ed and ot her  cor r osi on- r esi st ant  met al  sur f aces i s 
not  r equi r ed unl ess ot her wi se speci f i ed her ei n.

3. 1. 3. 2   Smoke Fl ues,  Boi l er  Casi ng,  and Dr af t  Duct s

I n unf i ni shed ar eas,  pai nt  smoke f l ues,  boi l er  casi ng,  and bl ack st eel  
dr af t  duct s wi t h heat - r esi st i ng al umi num pai nt ,  t wo coat s on t he i nsi de of  
f l ues and duct s and one coat  on t he out s i de,  each coat  t o a mi ni mum dr y 
f i l m t hi ckness of  0. 025 mm one mi l  appl i ed di r ect l y t o c l ean bar e met al  
sur f aces.   Pai nt  exposed sur f aces of  pr ot ect i ve met al  cover i ng over  
i nsul at i on,  i ncl udi ng z i nc- coat ed sur f aces,  wi t h t wo coat s of  
heat - r esi st i ng bl ack pai nt  t o a mi ni mum dr y f i l m t hi ckness of  0. 05 mm t wo 
mi l s appl i ed di r ect l y t o t he c l ean bar e met al  sur f aces.   Do not  pai nt  
z i nc- coat ed duct s.

3. 1. 4   Boi l er  Cl eani ng

Af t er  i nst al l at i on,  boi l  out  [ t he]  [ each]  boi l er ,  under  super vi s i on of  t he 
manuf act ur er ,  wi t h a soda ash or  anot her  al kal i ne c l eani ng sol ut i on t o 
c l eanse i nt er nal  sur f aces of  oi l ,  gr ease,  mi l l  scal e,  and di r t .   Di spose of  
t he wast e pr oduct s f r om t hi s pr ocess accor di ng t o t he r equi r ement s of  t he 
appl i cabl e f eder al ,  st at e,  and l ocal  envi r onment al  r egul at i ons.   Fol l owi ng 
i ni t i al  c l eani ng,  t he boi l er s shoul d be f l ushed,  dr ai ned,  washed down 
( i nt er nal l y and ext er nal l y)  and r ei nspect ed t o ensur e t hat  no t r aces of  oi l  
or  f or ei gn mat t er  ar e pr esent .   Next ,  dr ai n t he boi l er  and associ at ed 
pi pi ng and r ef i l l  i t  wi t h t r eat ed,  sof t ened wat er .   At  al l  t i mes af t er  
i ni t i al  c l eani ng,  t he Cont r act or  shal l  pr ot ect  t he boi l er ,  t anks,  and 
pi pi ng agai nst  i nt er nal  cor r osi on unt i l  t est i ng i s  compl et ed and t he 
boi l er [ s]  [ i s ]  [ ar e]  accept ed.   Pr ovi de chemi cal s,  l abor  f or  i nt r oduci ng 
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chemi cal s,  and pr of essi onal  ser vi ces f or  cont r ol  and super vi s i on of  t he 
t r eat ment  pr ocess.

3. 1. 5   Marking

Equi pment ,  swi t ches,  mot or  cont r ol l er s,  and ot her  cont r ol s or  i ndi cat i ng 
el ement s not  l ocat ed on t he mai n cont r ol  panel  shal l  be i dent i f i ed by 
st enci l s or  pr i nt ed,  st amped,  or  manuf act ur ed s i gns of  r i gi d pl ast i c or  
non- f er r ous mat er i al .   Let t er i ng f or  i dent i f i cat i on s i gns shal l  be not  l ess 
t han [ 4. 80]  [ _____]  mm [ 3/ 16]  [ _____]  i nch hi gh.   The nomencl at ur e and 
i dent i f i cat i on symbol s used on t he s i gns shal l  cor r espond t o t hose used i n 
t he mai nt enance manual s,  oper at i ng i nst r uct i ons,  and schemat i c di agr ams.   
The si gns shal l  be r i gi dl y af f i xed t o t he equi pment  or  devi ces wi t hout  
i mpai r i ng f unct i ons or ,  i f  t hi s i s  not  possi bl e,  shal l  be at t ached as a t ag 
usi ng a wi r e or  chai n.   I n addi t i on t o t he i dent i f i cat i on s i gns,  each maj or  
component  of  equi pment  shal l  have a namepl at e l i s t i ng t he manuf act ur er ' s 
name,  model  number ,  and when appl i cabl e,  el ect r i cal  r at i ng and ot her  
i nf or mat i on r equi r ed by per t i nent  st andar ds or  codes.

3. 2   FI ELD QUALI TY CONTROL

Per f or mance of  t est s and i nspect i ons as speci f i ed her ei n t o demonst r at e 
t hat  boi l er s 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.   Dur i ng boi l er  syst em st ar t - up t est s,  
f act or y- t r ai ned engi neer s or  t echni c i ans empl oyed by manuf act ur er  of  such 
component s as t he bur ner ,  f l ame saf eguar d and combust i on cont r ol s,  
f eedwat er  t r eat ment  equi pment ,  and ot her  auxi l i ar y equi pment  shal l  be 
pr esent ,  as r equi r ed,  t o ensur e t he pr oper  f unct i oni ng,  adj ust ment ,  and 
t est i ng of  i ndi v i dual  component s and syst ems,  and t o t r ai n pl ant  oper at i on 
per sonnel  i n t he oper at i on and mai nt enance of  t hem.   No bypassi ng,  use of  
j umper s,  or  ot her  di sabl ement  of  cont r ol  syst ems wi l l  be al l owed unl ess 
speci f i ed el sewher e.   Labor ,  equi pment ,  f uel ,  and t est  appar at us r equi r ed 
f or  t est i ng shal l  be f ur ni shed by t he Cont r act or .

3. 2. 1   I nspect i ons and Test

I nspect i ons and t est s at  t he s i t e shal l  be made under  t he di r ect i on of  and 
be subj ect  t o t he appr oval  of  t he Cont r act i ng Of f i cer .   The Cont r act or  
shal l  oper at e [ t he]  [ each]  boi l er  and appur t enances pr i or  t o f i nal  t est i ng 
and shal l  ensur e t hat  necessar y adj ust ment s have been made.   A [ 24- ]  [ 48- ]  
[ _____]  hour  advance wr i t t en not i ce shal l  be submi t t ed t o t he Cont r act i ng 
Of f i cer  i ndi cat i ng t he equi pment  i s  r eady f or  t est i ng.   Pr ovi de t est i ng 
equi pment ,  i ncl udi ng gages,  t her momet er s,  cal or i met er ,  CO,  O2,  CO2 t est  
equi pment  t hat  i ndependent l y anal yzes each gas,  t her mocoupl e pyr omet er s,  
f uel  f l ow met er s,  wat er  met er s,  and ot her  t est  appar at us and set  up and 
cal i br at ed pr i or  t o t he t est .   Dr af t ,  f uel  pr essur e,  and st eam f l ow may be 
measur ed by per manent  gages and met er s i nst al l ed under  t he cont r act .   [ Gas 
f l ow may be measur ed by ut i l i t y  company met er s. ]   Pr ovi de an anal ys i s of  
t he f uel  bei ng used f or  t est s.   Cont r ol  of  noi se l evel s devel oped by 
exhaust  st eam,  i ncl udi ng muf f l er ,  gl obe,  and gat e val ves,  shal l  be 
conduct ed i n such a manner  as not  t o cr eat e a nui sance or  hazar d,  and shal l  
be subj ect  t o t he appr oval  of  t he Cont r act i ng Of f i cer .   Test s shal l  i ncl ude 
t he f ol l owi ng,  and shal l  be per f or med when f easi bl e,  i n t he sequence l i s t ed:

a.   St r engt h and t i ght ness t est s -  Hydr o t est  per  NAVFAC MO 324.

b.   St andar ds compl i ance t est s -  Al l  envi r onment al  compl i ance t est  as 
r equi r ed by f eder al ,  st at e and l ocal  l aws.
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c.   Combust i on t est

d.   Oper at i onal  t est s

e.   Capaci t y and ef f i c i ency t est s per  ASME PTC 4

f .   Emi ssi on t est

g.   Test s of  auxi l i ar y equi pment

h.   Feedwat er  equi pment  t est

3. 2. 2   St r engt h and Ti ght ness Test s

Subj ect  [ _____]  [ _____]  boi l er s t o t he f ol l owi ng st r engt h and t i ght ness 
tests:

3. 2. 2. 1   Hydr ost at i c Test i ng

Af t er  i nst al l at i on and connect i on,  subj ect  [ _____]  [ _____]  boi l er s t o an 
i nspect i on and hydr ost at i c t est  t o det er mi ne t hat  t he boi l er  and 
appur t enances have not  been damaged i n t r ansi t  or  handl i ng.   The 
hydr ost at i c t est  shal l  be i n accor dance wi t h ASME BPVC SEC I ,  wi t h t he t est  
pr essur e appl i ed f or  a per i od r equi r ed by t he Cont r act i ng Of f i cer .  Thi s 
t est  shal l  be i n addi t i on t o t he hydr ost at i c t est s per f or med at  t he f act or y.
  [ The hydr ost at i c t est  at  t he s i t e shal l  be cer t i f i ed by an i nspect or  
hol di ng an aut hor i zed commi ssi on f r om t he Nat i onal  Boar d of  Boi l er  and 
Pr essur e Vessel  I nspect or s. ]

3. 2. 2. 2   Pneumat i c Test i ng

Pneumat i cal l y  t est  ai r  casi ng and duct s ext er i or  t o t he f ur nace at  t he 
maxi mum wor ki ng pr essur e.   Use t he soap bubbl e met hod t o ver i f y t i ght ness.  
Test  gas s i de of  boi l er  nor mal l y oper at ed under  pr essur e f or  t i ght ness at  
1- 1/ 2 t i mes t he pr edi ct ed oper at i ng pr essur e i n t he f ur nace at  t he maxi mum 
cont i nuous out put .   For  t hi s t est ,  t i ght l y seal  t he boi l er  wi t h sui t abl e 
means t o bl ank of f  al l  openi ngs.   Admi t  ai r  t o t he boi l er  unt i l  t he t est  
pr essur e i s r eached and t hen hol d.   I f  i n a 10- mi nut e per i od t he pr essur e 
dr op does not  exceed 1245 Pa 5 i nches wat er  gage,  t he casi ng shal l  be 
r egar ded as t i ght  and accept ed.   Use ai r  pr essur e and soap bubbl e t est s or  
compar at i ve car bon di oxi de r eadi ngs f or  i nduced dr af t  boi l er s.

3. 2. 2. 3   I nt er nal  Component  Test

Hydr ost at i cal l y  t est  t he par t  of  t he pr eassembl ed f uel  oi l  syst em t hat  i s  
f ur ni shed i nt egr al l y  wi t h t he boi l er  at  one and one- hal f  t i mes t he maxi mum 
oper at i ng pr essur e.   Pneumat i cal l y  t est  t he par t  of  t he pr eassembl ed gas 
syst em t hat  i s  f ur ni shed i nt egr al l y  wi t h t he boi l er  at  oper at i ng pr essur e.  
Use t he soap bubbl e t est  met hod t o ver i f y t i ght ness of  t he gas syst em.

3. 2. 3   Combust i on Test s

Test  t he f uel  bur ni ng and combust i on cont r ol  equi pment  wi t h [ t he]  [ each of  
t he]  speci f i ed f uel s at  t he mi ni mum l i mi t  of  t he t ur ndown r ange and at  
i ncr ement s of  50,  75,  and 100 per cent  of  f ul l  r at ed l oad [ pl us [ _____]  
per cent  over l oad] .   [ The combust i on cont r ol  syst em shal l  mai nt ai n 25 t o 35 
per cent  excess ai r  at  20 per cent  of  f ul l  r at ed l oad,  and at  50,  75,  and 100 
per cent  of  l oad shal l  mai nt ai n an excess ai r  bel ow 15 per cent . ]   Test s 
shal l  be conduct ed by f act or y- t r ai ned combust i on equi pment  engi neer s as 
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pr evi ousl y speci f i ed.   Anal yze and gr aphi cal l y pr esent  t est  dat a t o show 
f or  [ t he]  [ each]  boi l er  at  t est ed l oads:   r at es of  st eam f l ow;  f l ue gas 
t emper at ur e;  per cent  excess ai r ;  st eam qual i t y ;  and per cent ages of  car bon 
di oxi de,  car bon monoxi de,  and oxygen i n t he f l ue gas.   Test  concent r at i ons 
of  sul f ur  oxi des,  par t i cul at es,  vol at i l es,  and ni t r ogen oxi des i n t he f l ue 
gas t o ensur e compl i ance wi t h f eder al ,  st at e,  and l ocal  envi r onment al  
r equi r ement s.   Run t est s on each f uel  af t er  st ack t emper at ur es have 
st abi l i zed wi t h sur r oundi ngs.   Ver i f y and r ecor d conf or mance t o t he 
combust i on r equi r ement s of  t hi s speci f i cat i on.   Ver i f y pr oper  oper at i on of  
i nst r ument at i on and gages i n t he cont r ol  panel  dur i ng t he t est .

3. 2. 4   Oper at i onal  Test

Cont i nuousl y t est  t he boi l er ( s)  cont i nuousl y under  var yi ng l oad condi t i ons 
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 ,  pr ogr ammi ng cont r ol ,  and saf et y i nt er l ocks.   Conduct  
t hi s t est  af t er  t he adj ust ment  of  t he combust i on cont r ol s has been 
compl et ed under  t he combust i on t est .   The oper at i onal  t est  shal l  cont i nue 
f or  a per i od of  at  l east  [ 8]  [ _____]  hour s and shal l  i ncl ude t he f ol l owi ng:

3. 2. 4. 1   Sequencing

The boi l er  shal l  s t ar t ,  oper at e,  and st op i n st r i c t  accor dance wi t h t he 
speci f i ed oper at i onal  sequence.

3. 2. 4. 2   Fl ame Saf eguar d

Ver i f y t he oper at i on of  t he f l ame saf eguar d cont r ol s by s i mul at ed f l ame and 
i gni t i on f ai l ur es.   Test  bur ner s havi ng i nt er mi t t ent  pi l ot s by s i mul at i ng 
mai n f l ame f ai l ur e whi l e t he pi l ot  i s  bur ni ng.   Ver i f y t he t r i al - f or - pi l ot  
i gni t i on,  t r i al - f or - mai n f l ame i gni t i on,  combust i on cont r ol  r eact i on,  and 
val ve c l osi ng t i mes by st op wat ch.

3. 2. 4. 3   I mmuni t y t o Hot  Ref r act or y

Oper at e t he bur ner  at  hi gh f i r e unt i l  t he combust i on chamber  r ef r act or y 
r eaches maxi mum t emper at ur e.   The mai n f uel  val ve shal l  t hen be c l osed 
manual l y.   The f l ame sensi ng saf eguar d devi ce shal l  i mmedi at el y cause t he 
saf et y shut of f  val ves t o c l ose wi t hi n t he speci f i ed cont r ol  r eact i on and 
val ve c l osi ng t i mes.   Thi s t est  ensur es t hat  t he f l ame sensi ng devi ce wi l l  
not  send a " f al se posi t i ve"  s i gnal  f r om gl owi ng r ef r act or y.

3. 2. 4. 4   Pi l ot  I nt ensi t y Requi r ed

Gr adual l y r educe t he f uel  suppl y t o t he pi l ot  f l ame t o t he poi nt  wher e t he 
combust i on saf eguar d begi ns t o dr op out  ( sense " no f l ame" )  but  hol ds i n 
unt i l  t he mai n f uel  val ve opens.   At  t hi s poi nt  of  r educed pi l ot  f uel  
suppl y,  t he pi l ot  f l ame shal l  be capabl e of  saf el y i gni t i ng t he mai n 
bur ner .   I f  t he mai n f uel  val ve can be opened on a pi l ot  f l ame of  
i nsuf f i c i ent  i nt ensi t y t o saf el y l i ght  t he mai n f l ame,  r eadj ust ment  of  t he 
f l ame sensi ng devi ce i s r equi r ed.

3. 2. 4. 5   Boi l er  Li mi t  and Fuel  Saf et y I nt er l ocks

Saf et y shut down shal l  be caused by s i mul at i ng i nt er l ock act uat i ng 
condi t i ons f or  hi gh and l ow t emper at ur e,  hi gh and l ow st eam pr essur e,  hi gh 
and l ow dr um l evel ,  l ow f eedwat er ,  and f uel  saf et y i nt er l ock.   Saf et y 
shut downs shal l  occur  i n t he speci f i ed manner .
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3. 2. 4. 6   Combust i on Cont r ol s

Demonst r at e t he accur acy,  r ange,  and smoot hness of  oper at i on of  t he 
combust i on cont r ol s by var yi ng t he st eam demand t hr ough t he ent i r e f i r i ng 
r ange r equi r ed by t he t ur ndown r at i o speci f i ed f or  t he bur ner  and i n case 
of  aut omat i c r ecycl i ng bur ner s,  by f ur t her  var yi ng t he f i r i ng r at e t o 
r equi r e " on- of f "  cycl i ng.   Cont r ol  accur acy shal l  be as speci f i ed.

3. 2. 4. 7   Saf et y Val ves

The hi gh- pr essur e l i mi t  swi t ch shal l  be l ocked out  or  ot her wi se made 
i noper at i ve,  and t he boi l er  saf et y val ves shal l  be l i f t ed by st eam.   The 
r el i evi ng capaci t y,  poppi ng pr essur e,  bl owdown,  and r eseat i ng pr essur e 
shal l  be det er mi ned by obser vat i on and measur ement  t o be i n accor dance wi t h 
the ASME BPVC SEC I .   The ASME st andar d symbol  wi l l  be accept ed onl y as 
i ndi cat i ng compl i ance wi t h t he desi gn and mat er i al  r equi r ement s of  t he code.

3. 2. 5   Capaci t y and Ef f i c i ency Test s

Per f or m t he capaci t y and ef f i c i ency t est s af t er  sat i sf act or y compl et i on of  
al l  t est s pr evi ousl y speci f i ed her ei n and af t er  t he boi l er s have been 
oper at i ng [ cont i nuousl y]  f or  [ one]  [ 5]  [ _____]  days wi t h no nui sance 
shut downs and wi t hout  t he necessi t y f or  f r equent  or  di f f i cul t  adj ust ment s.  
The cont r act or  i s  t o cont i nuousl y man t he boi l er  dur i ng t he t est .   Per f or m 
t hese t est s on each boi l er .   Conduct  t est s usi ng [ t he]  [ each of  t he]  
speci f i ed f uel s.   Test  pr ocedur es shal l  be i n accor dance wi t h t he heat  l oss 
met hod of  ASME PTC 4 and shal l  be r epor t ed on t he ASME Test  For m f or  
Abbr evi at ed Ef f i c i ency Test .   Test s shal l  be per f or med at  [ 25] ,  50,  75 and 
100 per cent  l oads.   The dur at i on of  t he t est s shal l  be suf f i c i ent  t o r ecor d 
necessar y dat a but  i n no case shal l  t est  dur at i on be l ess t han [ 4]  [ _____]  
hour s [ on each f uel ] .

3. 2. 6   Auxi l i ar y Equi pment  and Accessor y Test s

Obser ve and check bl owdown val ves,  st op val ves,  t r y cocks,  dr af t  f ans,  oi l  
heat er s,  pumps,  el ect r i c  mot or s,  and ot her  accessor i es and appur t enant  
equi pment  dur i ng t he oper at i onal  and capaci t y t est s f or  l eakage,  
mal f unct i ons,  def ect s,  noncompl i ance wi t h r ef er enced st andar ds,  or  
over l oadi ng,  as appl i cabl e.

3. 2. 7   Feedwat er  Equi pment  Test s

Per f or m t est  of  t he f eedwat er  t r eat ment  equi pment  i n t wo st eps.   One t est  
shal l  be conduct ed by t he Cont r act or  concur r ent l y wi t h ei t her  t he 
combust i on t est  or  t he capaci t y and ef f i c i ency t est .   A second t est  wi l l  be 
per f or med by t he Gover nment  dur i ng t he f i r st  per i od of  heavy l oadi ng af t er  
t he pl ant  has been accept ed and put  i n ser vi ce.   Def i c i enci es r eveal ed 
dur i ng t he Gover nment  t est s wi l l  be cor r ect ed under  t he guar ant ee 
pr ovi s i ons of  t he cont r act .   Bot h t he f i r st  and second ser i es of  t est s 
shal l  det er mi ne compl i ance wi t h t he l i mi t s f or  oxygen cont ent  and har dness 
concent r at i ons of  t hi s speci f i cat i on.   Equi pment  f or  t aki ng sampl es and t he 
t est  k i t  f or  anal yzi ng t he sampl es shal l  be suppl i ed by t he Cont r act or  and 
shal l  r ever t  t o t he Gover nment  when t he t est s ar e compl et ed.

3. 2. 8   Deaer at i ng Feed- Wat er  Heat er

Test  of  deaer at i ng f eed- wat er  heat er  shal l  demonst r at e t hat  t he equi pment  
i nst al l ed shal l  meet  t he speci f i ed r equi r ement s as t o per f or mance,  
capaci t y,  and qual i t y  of  ef f l uent .   Dur i ng t he oper at i ng t est  of  t he 
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boi l er s,  conduct  t est s t o det er mi ne oxygen cont ent  i n accor dance wi t h 
ASTM D888,  Met hod A.   Test  wi t h no O2 scavengi ng chemi cal  addi t i on.   
Boi l er s shal l  be oper at ed at  var y i ng l oads,  up t o maxi mum heat er  capaci t y,  
whi l e oxygen t est s ar e bei ng made.

3. 2. 9   Wat er  Tr eat ment  Equi pment

Test  of  wat er  t r eat ment  equi pment  shal l  meet  t he r equi r ement s speci f i ed as 
t o capaci t y and qual i t y  of  ef f l uent .   Test s f or  i on exchange uni t s shal l  
cover  at  l east  t wo compl et e r egener at i ons and capaci t y r uns.   Test  f or  hot  
pr ocess or  ot her  pr eci pi t at i on t ype sof t ener s shal l  cover  a mi ni mum 
cont i nuous per i od of  48 hour s wi t h sampl es bei ng t aken at  2 hour  i nt er val s.

3. 2. 10   St eam Qual i t y

Test  f or  st eam qual i t y  and wat er  l evel  st abi l i t y  shal l  be s i mul t aneous 
under  t he oper at i ng condi t i ons speci f i ed.

3. 2. 11   St eam Test s

Test s f or  boi l er s over  2068 kPa ( gage)  300 psi g not  used f or  power  
gener at i on or  l ar ge t ur bi ne dr i ves and wi t hout  super - heat er s,  shal l  be made 
on st eam sampl ed i n accor dance wi t h ASTM D1066,  and t est ed f or  moi st ur e i n 
accor dance wi t h t he cal or i met r i c met hod out l i ned i n Sect i on 3,  
ASME PTC 19. 11.   Conduct i v i t y met hod may be used i n l i eu of  t he 
cal or i met r i c met hod,  i n whi ch case t he conduct i v i t y of  t he st eam cor r ect ed 
f or  car bon di oxi de and ammoni a cont ent  shal l  not  exceed 30 mi cr ohms/ cm at  
18 degr ees C.   The st eam f or  boi l er s l ess t han 2068 kPa ( gage)  300 psi g 
used f or  power  gener at i on or  t ur bi ne dr i ve f or  ai r  condi t i oni ng equi pment  
or  wi t h super - heat er s,  and f or  boi l er s over  2068 kPa ( gage)  300 psi g,  shal l  
be t est ed i n accor dance wi t h t he conduct i v i t y met hod i n ASTM D2186,  wi t h 
t he conduct i v i t y  of  t he st eam cor r ect ed f or  car bon di oxi de and ammoni a 
cont ent  not  t o exceed 4. 0 mi cr ohms/ cm at  18 degr ees C.

3. 2. 12   Wat er  Level  St abi l i t y  Test

Test  shal l  f i r st  be conduct ed by use of  t he manual  bypass ar ound t he 
f eed- wat er  r egul at or .   Test  shal l  be r epeat ed usi ng t he aut omat i c 
f eed- wat er  r egul at or .   To be accept abl e,  t he boi l er  shoul d mai nt ai n 
speci f i ed wat er  l evel  st abi l i t y  under  bot h condi t i ons.

3. 3   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.   [ _____] [_____] [_____]

        - -  End of  Sect i on - -
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