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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  hi gh and medi um t emper at ur e wat er  
pi pi ng syst ems i nsi de of  bui l di ng mechani cal  r ooms,  
i ncl udi ng connect i ons t o i nt er i or  exi st i ng pi pi ng 
and syst em t er mi nal  uni t .

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:   Pr oj ect  r equi r ement s may r equi r e addi t i on of  
suppl ement al  i nf or mat i on t o t he par agr aphs cont ai ned 
her ei n,  however ,  desi gner  i s  caut i oned t o ver i f y 
addi t i onal  r ef er ences t o ascer t ai n appl i cabi l i t y  of  
mat er i al s t o syst em desi gn pr i or  t o i ncl usi on.

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

**************************************************************************
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.   Fl ow di agr am of  hi gh or  medi um t emper at ur e wat er  
pi pi ng i ndi cat i ng connect i ons t o exi st i ng suppl y and 
r et ur n,  pr essur e and t emper at ur e of  exi st i ng suppl y 
and r et ur n,  ( maxi mum and mi ni mum or  const ant ,  
appl i cabl e) ,  val ves and cr i t i cal  val ve posi t i ons 
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( i ncl udi ng nor mal l y c l osed f or  bypass val ve) ,  any 
necessar y f l ow r at es,  pr essur e dr ops not  al r eady i n 
equi pment  schedul e or  speci f i cat i ons,  and l ocat i on 
of  t emper at ur e and/ or  pr essur e sensor s.

2.   Syst em Ter mi nal  Uni t  det ai l  pr ovi di ng l ocat i on 
of  al l  pi pi ng i ncl udi ng val ves,  s t r ai ner s,  f l anges,  
f i t t i ngs,  connect i ons,  and suppor t s ( coor di nat e wi t h 
Sect i on 23 21 13. 00 20 and Sect i on 23 22 26. 00 20) .

3.   Si ngl e l i ne pl an and any necessar y sect i ons 
i ndi cat i ng l ocat i on,  s i zes,  and r out i ng of  al l  
associ at ed pi pi ng.

4.   Appr opr i at e schedul es f or  equi pment ,  i ncl udi ng 
any r eset  schedul es.

5.   I nf or mat i on necessar y when asbest os mat er i al  i s  
i nvol ved ( See second not e i n par agr aph ent i t l ed 
"Description").

6.   Det ai l  of  connect i ons t o exi st i ng hi gh or  medi um 
t emper at ur e wat er  pi pi ng,  i ncl udi ng ai r  chamber s and 
vent s as r equi r ed.

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

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.

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS B2. 1/ B2. 1M ( 2014;  Er r at a 2015)  Speci f i cat i on f or  
Wel di ng Pr ocedur e and Per f or mance 
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Qualification

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 A13. 1 ( 2015)  Scheme f or  t he I dent i f i cat i on of  
Pi pi ng Syst ems

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

ASME B16. 34 ( 2017)  Val ves -  Fl anged,  Thr eaded and 
Wel di ng End

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

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

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ASME B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

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

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM A106/ A106M ( 2018)  St andar d Speci f i cat i on f or  Seaml ess 
Car bon St eel  Pi pe f or  Hi gh- Temper at ur e 
Service

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

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

ASTM A234/ A234M ( 2018)  St andar d Speci f i cat i on f or  Pi pi ng 
Fi t t i ngs of  Wr ought  Car bon St eel  and Al l oy 
St eel  f or  Moder at e and Hi gh Temper at ur e 
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Service

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

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

MSS SP- 58 ( 2009)  Pi pe Hanger s and Suppor t s -  
Mat er i al s,  Desi gn and Manuf act ur e,  
Sel ect i on,  Appl i cat i on,  and I nst al l at i on

MSS SP- 69 ( 2003;  Not i ce 2012)  Pi pe Hanger s and 
Suppor t s -  Sel ect i on and Appl i cat i on ( ANSI  
Appr oved Amer i can Nat i onal  St andar d)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA Z535. 1 ( 2006;  R 2011)  Saf et y Col or s

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

29 CFR 1910. 144 Saf et y Col or  Code f or  Mar ki ng Physi cal  
Hazards

1. 2   DEFINITIONS

1. 2. 1   Medi um Temper at ur e Wat er  ( MTW)

Heat i ng hot  wat er  syst ems oper at i ng at  121 t o 177 degr ees C 250 t o 350 
degr ees F.

1. 2. 2   Hi gh Temper at ur e Wat er  ( HTW)

Heat i ng hot  wat er  syst ems oper at i ng at  gr eat er  t han 177 degr ees C but  l ess 
t han 232 degr ees C 350 degr ees F but  l ess t han 450 degr ees F.

1. 2. 3   Ter mi nal  Uni t

Heat  exchanger  or  st eam pr oducer  usi ng [ HTW] [ MTW]  as t he pr i mar y heat i ng 
medium.

1. 2. 4   St eam Pr oducer

Unf i r ed st eam gener at or .

1. 3   GENERAL REQUI REMENTS

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

1. 3. 1   Associ at ed Wor k

**************************************************************************
NOTE:  Edi t ,  speci f y i ng al l  associ at ed sect i ons f or  
t he speci f i c  pr oj ect .

**************************************************************************
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Ot her  wor k associ at ed wi t h t hi s sect i on i ncl udi ng i nsul at i on,  hot  wat er  
pi pi ng,  hot  wat er  di st r i but i on out s i de t he bui l di ng,  st eam,  and pai nt i ng i s 
cover ed i n ot her  sect i ons of  t hi s  speci f i cat i on.

1. 3. 2   Description

**************************************************************************
NOTE:   Wor k shoul d be conf i ned t o i nsi de of  bui l di ng 
mechani cal  r ooms.   Avoi d r unni ng hi gh or  medi um 
t emper at ur e wat er  i n occupi ed spaces or  wher e hi dden 
f r om access or  v i ew.

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

**************************************************************************
NOTE:   Thi s sect i on r equi r es connect i ons t o exi st i ng 
hi gh or  medi um t emper at ur e wat er  pi pi ng t hat  may 
cont ai n asbest os i nsul at i on or  associ at ed mat er i al .   
Sampl i ng and t est i ng of  suspi c i ous mat er i al  and 
subsequent  i ncl usi on of  Sect i on 02 82 00 ASBESTOS 
REMEDI ATI ON or  Sect i on 02 83 00 LEAD REMEDI ATI ON and 
appr opr i at e pl ans f or  asbest os mat er i al  r emoval  and 
di sposal  must  be ver i f i ed by t he desi gner  and 
pr ovi ded as necessar y.

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

The wor k shal l  i ncl ude t he f ur ni shi ng,  i nst al l i ng,  and t est i ng of  hi gh 
t emper at ur e wat er  pi pi ng i nsi de t he bui l di ng,  as i ndi cat ed,  t oget her  wi t h 
al l  f i t t i ngs and appur t enances necessar y f or  a compl et e and oper abl e 
syst em.   [ The wor k al so i ncl udes [ modi f i cat i ons]  [ and]  [ [ HTW] [ MTW]  syst em 
connect i on]  t o t he exi st i ng [ HTW] [ MTW]  pi pi ng. ]

1. 3. 3   Cl asses and Maxi mum Wor ki ng Pr essur es

Except  as speci f i ed ot her wi se,  pi pi ng component s shal l  be sui t abl e f or  use 
under  t he maxi mum wor ki ng pr essur es i ndi cat ed.   Except  as modi f i ed her ei n,  
t he pr essur e t emper at ur e l i mi t at i ons shal l  be as speci f i ed i n t he 
r ef er enced st andar ds and speci f i cat i ons.   Al l  pr essur es i n t hi s 
speci f i cat i on ar e pr essur es i n k i l opascal  ( kPa)  pounds per  squar e i nch ( psi )
 above at mospher i c pr essur e,  and al l  t emper at ur es ar e i n degr ees Cel s i us ( C)
 degr ees Fahr enhei t  ( F) .

1. 3. 4   Fi el d Ver i f i cat i on

The Cont r act or  shal l  become f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  ver i f y 
al l  di mensi ons i n t he f i el d,  ver i f y t he maxi mum oper at i ng t emper at ur e and 
pr essur e of  t he heat i ng di st r i but i on syst em wi t h t he heat i ng pl ant  f or eman,  
and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy wi t hi n 3 days and 
bef or e per f or mi ng any wor k.

1. 3. 5   Identification

Each maj or  i t em of  equi pment  shal l  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  and model  or  ser i al  number  on a pl at e secur ed t o t he i t em of  
equipment.

1. 3. 6   Wel di ng Saf et y

Saf et y i n wel di ng and cut t i ng of  pi pe shal l  conf or m t o AWS Z49. 1.
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1. 3. 6. 1   Pr ocedur es and Qual i f i cat i ons

Bef or e any wel di ng i s per f or med,  t he Cont r act or  shal l  submi t  wel di ng 
pr ocedur e speci f i cat i ons f or  al l  met al s i ncl uded i n t he wor k,  t oget her  wi t h 
pr oof  of  i t s  qual i f i cat i on as out l i ned i n ASME B31. 1.

Bef or e any wel der  or  oper at or  per f or ms any wel di ng,  submi t  Wel der ' s  
Per f or mance Qual i f i cat i on Recor d i n conf or mance wi t h ASME B31. 1showi ng t hat  
t he wel der  was r at ed under  t he appr oved pr ocedur e speci f i cat i on submi t t ed 
by t he Cont r act or .   I n addi t i on,  submi t  each wel der ' s assi gned number ,  
l et t er ,  or  symbol  used t o i dent i f y t he wor k of  t he wel der ,  and af f i x  
i mmedi at el y upon compl et i on of  t he wel d.   To wel der s maki ng def ect i ve wel ds 
af t er  passi ng a qual i f i cat i on t est ,  gi ve a qual i f i cat i on t est  and upon 
f ai l i ng t o pass t he t est ,  do not  per mi t  t o wor k t hi s cont r act .

Wel der s and wel di ng oper at or s pr evi ous qual i f i cat i ons on wel di ng pr ocedur es 
t est  may be accept ed f or  t he cont r act  wi t hout  r equal i f i cat i on subj ect  t o 
t he appr oval  and pr ovi ded t hat  al l  t he condi t i ons speci f i ed i n ASME B31. 1 
ar e met  bef or e a pr ocedur e can be used.

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 
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and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

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

Valves

Packing

Gaskets

SD- 02 Shop Dr awi ngs

[ HTW] [ MTW]  Syst em connect i on di agr ams ( wi t hi n bui l di ng)

SD- 03 Pr oduct  Dat a

Valves

Strainers

Pipe

Pi pe f i t t i ngs

[ Heat  exchanger ]

[ St eam pr oducer ]

[ Expansi on j oi nt s]

  I nf or mat i on shal l  show det ai l s ,  di mensi ons,  capaci t i es,  and 
ratings.

SD- 07 Cer t i f i cat es

Wel di ng pr ocedur e speci f i cat i ons

Per f or mance qual i f i cat i on r ecor d

Pr evi ous qual i f i cat i ons

Valves

Gaskets
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PART 2   PRODUCTS

2. 1   PI PE AND PI PE SYSTEM

**************************************************************************
NOTE:   When i ndi v i dual  br anch l oops r equi r e 
c i r cul at i ng pumps due t o const ant  vol ume pl ant  
syst em desi gn or  i nsuf f i c i ent  avai l abl e di f f er ent i al  
pr essur e f or  t er mi nal  uni t  cont r ol  val ve i n a 
var i abl e vol ume pl ant  syst em desi gn,  desi gner  must  
pr ovi de appr opr i at e pump speci f i cat i ons her ei n.  
Pumps shal l  be car ef ul l y  s i zed f or  t he speci f i c  l oop 
onl y such t hat  oper at i on of  t he mai n pl ant  syst em 
and ot her  br anch l oops i s not  af f ect ed.

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

**************************************************************************
NOTE:   I f  i t  i s  necessar y t o pr ovi de f or  addi t i onal  
t her mal  expansi on of  pi pi ng,  desi gner  may pr ovi de 
desi gn and speci f i cat i on f or  ei t her  expansi on 
l oop( s)  or  mechani cal  expansi on j oi nt s f or  t he 
par t i cul ar  ser vi ce,  however ,  expansi on l oop( s)  ar e 
preferred.

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

2. 1. 1   Hi gh Pr essur e Pi pi ng Syst em

**************************************************************************
NOTE:   Speci f y t he maxi mum pr essur e and t emper at ur e 
l eavi ng t he cent r al  heat i ng pl ant .   Not e t hat  some 
oper at i ng pr essur es may be subst ant i al l y  hi gher  t han 
cor r espondi ng sat ur at i on pr essur es at  t he suppl y 
t emper at ur e,   dependi ng upon t he met hod of  pl ant  
gener at or  pr essur i zat i on ( Boost er  pumps and 
compr essed gas pr essur i zat i on met hods pr oduce 
di st r i but i on pr essur es consi der abl y hi gher  t han 
st eam buf f er  t ype met hod) .   Sel ect  desi gn pr essur e 
equal  or  gr eat er  t han one and one hal f  ( 1- 1/ 2)  t i mes 
t he maxi mum oper at i ng pr essur e.

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

ASME B31. 1;  Maxi mum oper at i ng pr essur e of  [ _____]  kPa psi  at  [ _____]  
degr ees C degr ees F;  desi gn pr essur e of  [ 2068]  [ 2758]  [ 4136]  [ _____]  kPa 
[ 300]  [ 400]  [ 600]  [ _____]  psi .

2. 1. 2   Pipe

Pi pe 50 mm 2 i nches i n di amet er  and l ar ger :  schedul e 80,  bl ack st eel  pl ai n 
end bevel ed,  ASTM A53/ A53M,  Gr ade B,  Type E ( el ect r i c  r esi st ance wel ded)  or  
S ( seaml ess) ,  or  ASTM A106/ A106M,  Gr ade B.   Pi pe s i zes t hr ough 40 mm 1 1/ 2 
i nches i n di amet er :  schedul e 80,  bl ack st eel ,  ASTM A106/ A106M,  Gr ade B.

2. 1. 3   Pi pe Fi t t i ngs

Fi t t i ngs shal l  be compat i bl e i n t hi ckness wi t h t he pi pe bei ng used,  shal l  
be used i n conf or mance wi t h ASME B31. 1,  and shal l  conf or m t o t he f ol l owi ng 
r equi r ement s.   St eel  wel ded f i t t i ngs:   ASTM A234/ A234M.   Fl anges shal l  be 
ser r at ed or  r ai sed- f aced t ype.   I n hor i zont al  l i nes,  r educi ng f i t t i ngs 
shal l   be t he eccent r i c t ype and i nst al l ed t o ensur e t hat  t he syst em can be 

SECTI ON 23 21 13. 23 20  Page 10



t hor oughl y dr ai ned.   Remove r ai sed f aces when used wi t h exi st i ng f l anges 
havi ng a f l at  f ace.

2. 1. 3. 1   Fi t t i ngs f or  St eel  Pi pe Si zes 3 t o 50 mm 1/ 8 t o 2 i nches

ASME B16. 11,  Cl ass 300 st eel  socket  wel di ng t ype.

2. 1. 3. 2   Fi t t i ngs f or  St eel  Si zes 65 mm 2 1/ 2 i nches and Above

St eel  f i t t i ng but t  wel di ng t ype ASME B16. 9 or  ASME B16. 5f l anged t ype,  Cl ass 
300.

2. 1. 4   Gaskets

The Cont r act or  shal l  submi t  t he manuf act ur er s publ i shed t emper at ur e and 
pr essur e r at i ngs and pr ovi de mat er i al s r ecommended by t he manuf act ur er  f or  
t he maxi mum oper at i ng t emper at ur e,  syst em desi gn pr essur e,  and ser v i ce 
speci f i ed her ei n.

2. 1. 5   Bolting

Bol t  st uds f or  f l anged j oi nt s shal l  be al l oy st eel  st uds,  t hr eaded on bot h 
ends and f i t t ed wi t h t wo hexagon nut s per  st ud.   Bol t  shal l  be 
ASME B18. 2. 1 and mat er i al  shal l  conf or m t o ASTM A193/ A193M,  Gr ade B- 7,  
t hr eads Cl ass 7 f i t .   Nut s shal l  be Amer i can St andar d Heavy semi - f i ni shed 
hexagonal  ( ASME B18. 2. 2)  and mat er i al  shal l  conf or m t o ASTM A194/ A194M, 
Gr ade 7.

2. 1. 6   Vents

**************************************************************************
NOTE:   Ai r  chamber s may be del et ed i f  br anch 
connect i ons ar e made t o bot t om hal f  of  exi st i ng 
over head suppl y and r et ur n mai ns.  See par agr aph 
ent i t l ed " Br anch Connect i ons"  her ei n.

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

Pr ovi de ai r  chamber s and manual  ai r  vent  val ves as i ndi cat ed at  al l  hi gh 
poi nt s i n t he [ HTW] [ MTW]  syst em.   Pr ovi de a 15 mm 1/ 2 i nch vent  l i ne f r om 
each ai r  vent  t o t he near est  dr ai n.   Vent  l i nes shal l  be pr ovi ded wi t h t wo 
15 mm 1/ 2 i nch bar  st ock gl obe val ves as
indicated.

2. 1. 7   Val ves;  Gat e,  Gl obe,  Bal l ,  Check,  Angl e,  and Cont r ol

Al l  val ve mat er i al s shal l  conf or m t o ASME B16. 34.   Val ve bodi es shal l  be 
car bon or  st ai nl ess st eel  ( Type 304 or  316)  wi t h st ai nl ess st eel  t r i m.  Al l  
val ves shal l  be Cl ass 300.   Ends shal l  be but t  wel di ng or  r ai sed f ace 
f l anged t ype conf or mi ng t o ASME B16. 34.   Val ve pr essur e and t emper at ur e 
desi gn val ues shal l  not  be exceeded.  The Cont r act or  shal l  submi t  t he 
manuf act ur er s r ecommended mat er i al s l i s t  f or  val ves,  packi ng,  and gasket s 
wi t h cer t i f i cat i on t hat  al l  meet  t he syst em desi gn pr essur e at  maxi mum 
oper at i ng t emper at ur e and t he ser vi ce as speci f i ed her ei n.

2. 1. 7. 1   Gl obe Val ves

Gl obe t ype val ves shal l  have out s i de scr ew and yoke wi t h bol t  bonnet s,  and 
f l at  seat s,  but  shal l  not  be of  t he r ever sed- cup t ype.   The st uf f i ng boxes 
shal l  be l ar ge and deep.   Val ves 50 mm 2 i nches and l ar ger  shal l  have at  
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l east  s i x U or  V t ype [ t ef l on- i mpr egnat ed br ai ded non- asbest os]  [ _____]  
packi ng r i ngs,  speci f i cal l y  desi gnat ed as sui t abl e f or  hi gh- t emper at ur e 
wat er .  Val ves smal l er  t han 50 mm 2 i nches shal l  have f our  or  f i ve r i ngs.   
Spi r al  or  cont i nuous packi ng wi l l  not  be accept abl e.   A met al  i nser t  shal l  
be pr ovi ded havi ng pr oper  c l ear ance ar ound t he st em at  t he bot t om of  t he 
st uf f i ng box and act i ng as a base f or  t he packi ng mat er i al s.   Packi ng 
gl ands shal l  be f ur ni shed wi t h l i ner  of  noncor r osi ve mat er i al  and shal l  be 
of  one pi ece wi t h not  l ess t han t wo bol t s.   Val ves 32 mm 1 1/ 4 i nches and 
smal l er  need not  have yokes or  bol t ed scr ews and deep st uf f i ng boxes.   
St ems shal l  be pr ovi ded wi t h bevel  above t he di sk f or  cut of f  and r epacki ng 
val ve under  pr essur e when f ul l y  open.   On t he under si de s i de of  t he bonnet  
a pack- under - pr essur e bushi ng of  st ai nl ess st eel  shal l  be pr ovi ded.   The 
bushi ng shal l  be scr ewed i nt o pl ace.

2. 1. 7. 2   Gat e Val ves

Gat e val ves,  wedge gat e t ype,  out s i de scr ew and yoke,  val ve body wi t h 
st r ai ght  t hr ough por t s wi t hout  r ecesses except  bet ween seat s t o assur e 
mi ni mum t ur bul ence,  er osi on,  and r esi st ance t o f l ow.   The bonnet  shal l  be 
equi pped wi t h a bonnet  bushi ng.   The val ves shal l  have a sel f - cent er i ng 
mal e and f emal e j oi nt  equi pped wi t h a gasket .

2. 1. 7. 3   Temper at ur e Cont r ol  Val ves

**************************************************************************
NOTE:   Pr ovi de val ve oper at i ng condi t i ons based upon 
t he t ype of  cont r ol  mai nt ai ned at  t he cent r al  
heat i ng pl ant  f or  t he di st r i but i on syst em,  and t he 
ar r angement  of  pi pi ng at  t he syst em t er mi nal  uni t .   
Thr ee- way val ves and bal anci ng val ves ar e not  
r ecommended,  nor  any ar r angement  t hat  may al l ow a 
dr op i n t emper at ur e/ pr essur e suf f i c i ent  t o cause 
f l ash t o st eam.   The del t a P at  desi gn l oad shoul d 
not  be l ess t han one hal f  t he avai l abl e pr essur e 
dr op acr oss t he val ve i n or der  f or  t he 
equal - per cent age t ype val ve t o f unct i on pr oper l y.

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

**************************************************************************
Not e:   Cont r ol  val ve del t a P at  desi gn l oad ( val ve 
f ul l  open)  shal l  not  be l ess t han 34 kPa 5 psi .   I f  
t he cont r ol  val ve avai l abl e di f f er ent i al  pr essur e 
dr op wi t h val ve f ul l  open i s l ess t han 34 kPa 5 psi ,  
i t  i s  necessar y t o pr ovi de a pump si zed f or  t he 
speci f i c  br anch ( l oop)  onl y,  whi ch does not  af f ect  
ot her  syst em br anches,  t o boost  t he avai l abl e 
pressure.

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

Two- way,  s i ngl e seat ed,  equal  per cent age- f l ow t ype,  i ndust r i al  qual i t y  f l ow 
r egul at i ng ( cont r ol )  val ve conf or mi ng t o t he mat er i al s speci f i ed her ei n,  
and si ze sel ect ed by t he val ve manuf act ur er  f or  t he f ol l owi ng condi t i ons:

a.   Maxi mum f l ow r at e:  [ _____]  L/ s Gpm

b.   Mi ni mum f l ow r at e:  [ _____]  L/ s Gpm

c.   I nt er nal  pr essur e:  [ _____] ( maxi mum oper at i ng)  kPa Psi
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d.   Pr essur e di f f er ent i al  at  desi gn l oad:   [ _____] ( open)  del t a p,  kPa Psi

e.   Pr essur e Di f f er ent i al  at  mi ni mum l oad:   [ _____]  ( c l osed)  del t a p,  kPa 
Psi  ( Equal  t o pump head or  cont r ol l ed di f f er ent i al  pr essur e i n var i abl e 
vol ume f l ow syst em)

Pr ovi de aut omat i c oper at or  wi t h manual  over r i de ( handwheel )  and posi t i on 
indicator.

2. 1. 7. 4   Emer gency Shut of f  Val ve

[ HTW]  [ MTW]  aut omat i c,  qui ck c l osi ng,  bal l  val ve l ocat ed bet ween t he manual  
[ HTW]  [ MTW]  suppl y shut of f  val ve and t he syst em t er mi nal  uni t  i nl et ,  wi t h 
pr essur e/ t emper at ur e sensor  l ocat ed on t he shel l  s i de.   Emer gency val ve 
shal l  aut omat i cal l y  c l ose when t he pr essur e/ t emper at ur e set t i ng of  t he 
shel l  s i de saf et y r el i ef  val ve i s  r eached.   Emer gency Val ve shal l  be 
nor mal l y open.

2. 1. 8   Strainers

Body mat er i al s shal l  conf or m t o ASME B16. 34,  Fi ne Mesh t ype st r ai ner  and 
t r i m shal l  be Type 304 or  316 st ai nl ess st eel ,  sel ect ed f or  t he ser vi ce 
speci f i ed her ei n.

2. 1. 9   Joints

2. 1. 9. 1   Wel ded Joi nt s

Joi nt s bet ween sect i ons of  pi pe and bet ween pi pe and f i t t i ngs shal l  be 
wel ded.   Joi nt s bet ween pi pe and val ves shal l  be wel ded or  f l anged.   The 
wel di ng shal l  conf or m t o r equi r ement s of  par agr aph ent i t l ed " Responsi bi l i t y  
of  Cont r act or  f or  Fusi on Wel di ng. "   Br anch connect i ons may be made wi t h 
ei t her  wel di ng t ees or  f or ged br anch out l et  f i t t i ngs,  ei t her  bei ng 
accept abl e wi t hout  s i ze l i mi t at i ons.   Br anch out l et  f i t t i ngs wher e used 
shal l  be f or ged,  f l ar ed f or  i mpr oved f l ow wher e at t ached t o t he r un,  
r ei nf or ced agai nst  ext er nal  st r ai ns,  and desi gned t o wi t hst and f ul l  
pi pe- bur st i ng st r engt h.

2. 1. 9. 2   Fl anged Joi nt s

Joi nt s f or  connect i on t o val ves i n hi gh or  medi um t emper at ur e wat er  syst em 
shal l  be wel ded or  f l anged,  f aced t r ue,  pr ovi ded wi t h gasket s,  and made 
per f ect l y squar e and t i ght .   Fl anges shal l  be f or ged st eel ,  r ai sed f ace,  
wel d- neck t ype.   Sl i p- on f l anges wi l l  not  be al l owed.   Gasket s f or  [ HTW]  
[ MTW]  syst ems shal l  be [ met al l i c  non- asbest os]  [ _____] .

2. 1. 10   Hanger s and Suppor t s

ASME B31. 1, MSS SP- 58, MSS SP- 69,  and as speci f i ed her ei n.

2. 1. 11   Pi pe Sl eeves

Schedul e 80 st eel  pi pe,  and as speci f i ed her ei n.

2. 1. 12   Caul k i ng and Seal ant s

Mat er i al s as r ecommended by t he manuf act ur er  f or  t he ser vi ce speci f i ed 
herein.
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2. 1. 13   Instrumentation

2. 1. 13. 1   Pr essur e Gages

ASME B40. 100,  wi t h cor r osi on r esi st ant  st eel  t r i m f or  hi gh t emper at ur e 
wat er  ser vi ce.   Di al  r ange shal l  be 0 kPa psi  t o t he syst em desi gn pr essur e 
speci f i ed her ei n.   Pr ovi de st ai nl ess st eel  i sol at i on pet cock.

2. 1. 13. 2   I ndi cat i ng Ther momet er s

Ther momet er s shal l  be di al  t ype wi t h an adj ust abl e angl e sui t abl e f or  t he 
ser vi ce.   Pr ovi de t her mowel l  s i zed f or  each t her momet er  i n accor dance wi t h 
t he t her mowel l  speci f i cat i on.   Fl ui d- f i l l ed t her momet er s ( mer cur y i s not  
accept abl e)  shal l  have a nomi nal  scal e di amet er  of  127 mm 5 i nches.   
Const r uct i on shal l  be st ai nl ess- st eel  case wi t h mol ded gl ass cover ,  
st ai nl ess- st eel  st em and bul b.   St em shal l  be st r ai ght ,  l engt h as r equi r ed 
t o f i t  wel l .   Bi met al  t her momet er s shal l  have a scal e di amet er  of  90 mm 3 
1/ 2 i nches.   Case shal l  be her met i c.   Case and st em shal l  be const r uct ed of  
st ai nl ess st eel .  Bi met al  st em shal l  be st r ai ght  and of  a l engt h as r equi r ed 
t o f i t  t he wel l .

2. 1. 14   Syst em Ter mi nal  Uni t s

2. 1. 14. 1   Heat  Exchanger ,  [ HTW] [ MTW]

**************************************************************************
NOTE:   Si nce t he hot  wat er  heat  exchanger  and 
associ at ed hot  wat er  pi pi ng i s speci f i ed i n Sect i on 
23 21 13. 00 20 LOW TEMPERATURE WATER [ LTW]  HEATI NG 
SYSTEM and hi gh or  medi um t emper at ur e wat er  pi pi ng 
her ei n,  coor di nat i on f or  t he heat  exchanger  det ai l s  
i ndi cat i ng ar r angement  of  pi pi ng i s necessar y.   
Avoi d r edundancy bet ween Sect i on 23 21 13. 23 20 
[ HI GH]  [ MEDI UM]  TEMPERATURE WATER SYSTEM WI THI N 
BUI LDI NGS,  Sect i on 23 21 13. 00 20 LOW TEMPERATURE 
WATER [ LTW]  HEATI NG SYSTEM and ot her  r el at ed 
speci f i cat i ons sect i ons.   When par agr aph ent i t l ed 
" Pr essur e Gages"  i s used,  pr ovi de auxi l i ar y pi pi ng 
and accessor i es i n ot her  sect i ons,  i ncl udi ng r el i ef  
val ve,  t her mal  measur i ng el ement  ( sensor ) ,  and 
auxi l i ar y pi pi ng and wi r i ng,  al ar ms,  cont r ol l er s,  
and f l ow swi t ches.

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

Desi gned f or  an oper at i ng pr essur e of  2758 kPa 400 psi  [ _____]  and a 
t emper at ur e of  204 degr ees C 400 degr ees F [ _____] ;  f act or y t est ed 
hydr aul i cal l y  t o 4136 kPa 600 psi  [ _____] ;  wel ded st eel  suppor t  br acket s or  
f l anges;  Cl ass 300 st eel  pr i mar y wat er  f l anges;  st ai nl ess st eel  or  
seaml ess,  st r ess r el i eved,  cupr o- ni ckel  ( 90- 10)  U- t ubes;  st eel  head and 
f l anged openi ng f or  easy t ube bundl e r emoval ;  t ube sheet s and baf f l es of  
[ same mat er i al  as t ubes] [ st eel ] ;  s t eel  shel l  desi gned f or  a pr essur e of  
4136 [ 2758]  [ 2068]  kPa 600 [ 400]  [ 300]  psi ;  openi ngs f or  ASME pr essur e 
r el i ef  val ve,  t her mal  measur i ng el ement  ( sensor ) ,  pr essur e gage,  vent ,  
t her momet er ,  and dr ai n,  pr ovi ded by wel ded f i t t i ngs t o shel l ;  handhol es 
pr ovi ded wher e i ndi cat ed or  r ecommended by manuf act ur er .   Ar r angement  of  
heat  exchanger  pi pi ng shal l  be as i ndi cat ed such t hat  [ HTW]  [ MTW]  ( pr i mar y 
heat i ng medi um)  i s connect ed t o t he U- t ube si de ( wi t h of f set  f l anges)  and 
secondar y wat er  t o t he shel l  s i de.   The heat  exchanger  shal l  be desi gned i n 
accor dance wi t h ASME BPVC SEC VI I I  D1,  and car r y t he code st amp.
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2. 1. 14. 2   St eam Pr oducer ,  [ HTW] [ MTW]

**************************************************************************
NOTE:   When par agr aph ent i t l ed " I ndi cat i ng 
Ther momet er s"  i s  used,  coor di nat i on wi t h Sect i on 
23 22 26. 00 20 STEAM SYSTEM AND TERMI NAL UNI TS and 
ot her  r el at ed sect i ons i s necessar y.   Desi gner  must  
pr ovi de speci f i cat i ons f or  t he f ol l owi ng accessor i es:

1.   Feedwat er  pump( s) .

2.  Condensat e r ecei ver .

3.   Bl owdown t ank.

4.   Chemi cal  f eed.

5.   Makeup wat er .

6.   Auxi l i ar y pi pi ng & wi r i ng.

7.   Magnet r ol  wat er  col umn pump cont r ol l er / l ow wat er  
cutoff.

8.   Pr opor t i onal  pr essur e cont r ol l er  wi t h pr essur e 
sensi ng el ement  f or  cont r ol  val ve.

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

Ar r anged wi t h [ HTW]  [ MTW]  on t he U- t ube si de and st eam on t he shel l  s i de,  
desi gned f or  an oper at i ng pr essur e of  2758 kPa 400 psi  [ _____]  and a 
t emper at ur e of  204 degr ees C 400 degr ees F [ _____] ,  f act or y t est ed 
hydr aul i cal l y  t o 4136 kPa 600 psi  [ _____] ;  wel ded st eel  suppor t  br acket s or  
f l anges;  Cl ass 300 st eel  wat er  connect i ons ( of f set ) ;  st ai nl ess st eel  or  
seaml ess,  st r ess r el i eved,  cupr o- ni ckel  ( 90- 10)  U- t ubes;  st eel  head and 
f l anges openi ng f or  easy t ube bundl e r emoval ;  st eel  shel l  desi gned f or  a 
mi ni mum pr essur e of  862 kPa 125 psi ;  openi ngs f or  f eedwat er / makeup wat er ,  
dr ai n,  bl owdown,  st eam out l et ,  wat er  l evel  gage,  wat er  l evel  cont r ol  
mechani sm ( pneumat i c or  el ect r i c) ,  ASME saf et y r el i ef  val ve [ one]  [ t wo] ,  
pr essur e gage,  [ manhol e]  [ handhol es] ,  chemi cal  f eed,  and vent ;  i nt er nal  
wat er  separ at or  wel ded t o shel l  at  st eam exi t .   The st eam pr oducer  shal l  be 
desi gned i n accor dance wi t h ASME BPVC SEC VI I I  D1,  and car r y t he code st amp.

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 of  
equi pment  and mat er i al  i s  r equi r ed at  t he pr oj ect  s i t e.   Al l  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 .   Pr ot ect  mat er i al  
and equi pment  f r om t he weat her .

3. 2   PIPING

Unl ess speci f i cal l y  st at ed t o t he cont r ar y,  f abr i cat i on,  assembl y,  wel di ng,  
sol der i ng,  and br azi ng shal l  conf or m t o ASME B31. 1 f or  al l  pi pi ng of  t he 
hot  wat er  syst em.   Al l  pi pi ng shal l  f ol l ow t he gener al  ar r angement  shown;  
cut  accur at el y t o measur ement s est abl i shed f or  t he wor k by t he Cont r act or ,  
and wor k i nt o pl ace wi t hout  spr i ngi ng or  f or c i ng,  except  wher e 
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col d- spr i ngi ng i s speci f i ed.   I nst al l  pi pi ng wi t hi n bui l di ngs ent i r el y out  
of  t he way of  l i ght i ng f i x t ur es and door s,  wi ndows,  and ot her  openi ngs.  Run 
over head pi pi ng i n bui l di ngs i n t he most  i nconspi cuous posi t i ons.   Pr ovi de 
adequat e c l ear ances f r om wal l s,  cei l i ngs,  and f l oor s t o per mi t  t he wel di ng 
of  j oi nt s;  at  l east  150 mm 6 i nches f or  pi pe s i zes 100 mm 4 i nches and l ess,
 254 mm 10 i nches f or  pi pe s i zes over  100 mm 4 i nches,  and i n cor ner s 
pr ovi de suf f i c i ent  c l ear ance t o per mi t  t he wel der  t o wor k bet ween t he pi pe 
and one wal l .   Make pr ovi s i on f or  expansi on and cont r act i on of  pi pe l i nes.   
Make changes i n s i ze of  wat er  l i nes wi t h r educi ng f i t t i ngs.   Do not  bur y,  
conceal ,  or  i nsul at e pi pi ng unt i l  i t  has been i nspect ed,  t est ed,  and 
appr oved.   Pr ot ect  mat er i al s and equi pment  f r om t he weat her .   Do not  r un 
pi pi ng conceal ed i n wal l s or  par t i t i ons or  under gr ound or  under  t he f l oor  
except  as ot her wi se i ndi cat ed.  Wher e pi pe passes t hr ough bui l di ng 
st r uct ur e,  do not  conceal  pi pe j oi nt s but  l ocat e wher e t hey may be r eadi l y 
i nspect ed.   Run al l  pi pe t o be i nsul at ed as shown and as r equi r ed wi t h 
suf f i c i ent  c l ear ance t o per mi t  appl i cat i on of  i nsul at i on.   Use f l anged 
j oi nt s onl y wher e necessar y f or  nor mal  mai nt enance and wher e r equi r ed t o 
mat ch val ves.   Pr ovi de gasket s,  packi ng,  and t hr ead compounds sui t abl e f or  
t he ser vi ce.   Use l ong r adi us el l s  wher ever  possi bl e t o r educe pr essur e 
dr ops.   Pi pe bends i n l i eu of  wel di ng f i t t i ngs may be used wher e space 
per mi t s.   Pi pe bends shal l  have a uni f or m r adi us of  at  l east  f i ve t i mes t he 
pi pe di amet er  and must  be f r ee f r om any appr eci abl e f l at t eni ng,  wr i nkl i ng,  
or  t hi nni ng of  t he pi pe.   Changes i n di r ect i on may be made by bendi ng of  
pi pe pr ovi ded t hat  a hydr aul i c pi pe bender  i s used.   Pi pe t o be bent  shal l  
be st eel  conf or mi ng t o ASTM A53/ A53M,  Cl ass r equi r ed t o mat ch adj oi ni ng 
pi pe.   Bent  pi pe showi ng k i nks,  wr i nkl es,  or  mal f or mat i ons wi l l  not  be 
accept abl e.   Do not  use mi t er i ng of  pi pe t o f or m el bows,  not chi ng st r ai ght  
r uns t o f or m f ul l  s i zed t ees,  or  any s i mi l ar  const r uct i on.   Make al l  br anch 
connect i ons wi t h wel di ng t ees except  f act or y made f or ged wel di ng br anch 
out l et s or  nozzl es havi ng i nt egr al  r ei nf or cement s conf or mi ng t o ASME B31. 1.   
Open ends of  pi pe l i nes and equi pment  shal l  be pr oper l y capped or  pl ugged 
dur i ng i nst al l at i on t o keep di r t  and ot her  f or ei gn mat t er  out  of  t he 
syst em.   Pi pe not  ot her wi se speci f i ed shal l  be uncoat ed.

3. 2. 1   Br anch Connect i ons

Br anches f r om suppl y and r et ur n mai ns shal l  be t aken of f  as i ndi cat ed or  as 
appr oved.   Connect i ons shal l  be car ef ul l y  made t o ensur e unr est r i c t ed 
c i r cul at i on,  el i mi nat e ai r  pocket s,  and per mi t  t he compl et e dr ai nage of  t he 
syst em.   Changes i n hor i zont al  pi pi ng s i zes shal l  be made t hr ough eccent r i c 
r educi ng f i t t i ngs.

3. 2. 2   Cl eani ng of  Pi pi ng ( Pr e- Er ect i on)

Thor oughl y c l ean each sect i on of  pi pe,  f i t t i ngs,  and val ves of  al l  f or ei gn 
mat t er  bef or e er ect i on as f ol l ows:  hol d each pi ece of  pi pe i n an i ncl i ned 
posi t i on and t hor oughl y t ap al ong i t s f ul l  l engt h t o l oosen sand,  mi l l  
scal e and ot her  f or ei gn mat t er .   Pi pe 50 mm 2 i nches and l ar ger  shal l  have 
a wi r e br ush of  a di amet er  l ar ger  t han t hat  of  t he i nsi de of  t he pi pe dr awn 
t hr ough i t s ent i r e l engt h sever al  t i mes.   Bef or e f i nal  connect i ons ar e made 
t o appar at us,  wash out  t he i nt er i or  of  al l  pi pi ng t hor oughl y wi t h wat er .   
Pl ug or  cap open ends of  mai ns dur i ng al l  shut down per i ods.   Do not  l eave 
l i nes open at  any pl ace wher e any f or ei gn mat t er  mi ght  acci dent al l y  ent er  
pipe.

3. 2. 3   Cl eani ng of  Pi pi ng ( Post - Er ect i on)

Pr i or  t o t he hydr ost at i c,  per f or mance and oper at i ng t est s,  t he i nt er i or  of  
t he heat - car r y i ng pi pi ng shal l  be f l ushed wi t h wat er  unt i l  t he pi pi ng i s 
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f r ee of  al l  f or ei gn mat er i al s t o t he sat i sf act i on of  t he [ Cont r act or  
Qual i t y Cont r ol  r epr esent at i ve]  [ Cont r act i ng Of f i cer ] .

3. 2. 4   Valves

3. 2. 4. 1   General

I nst al l  val ves i n conf or mance wi t h ASME B31. 1 and as r equi r ed her ei n at  t he 
l ocat i ons i ndi cat ed.  I nst al l  val ves wi t h st ems hor i zont al  or  above.   Locat e 
or  equi p st op val ves t o per mi t  oper at i on f r om f l oor  l evel ,  or  pr ovi de wi t h 
saf e access i n t he f or m of  wal kways or  l adder s.   I nst al l  val ves i n 
posi t i ons accessi bl e f or  oper at i on and r epai r .

3. 2. 4. 2   Syst em Ter mi nal  Uni t  Pi pi ng

**************************************************************************
NOTE:   Ascer t ai n t hat  t he f l ow i n t he hot  wat er  s i de 
( shel l )  i s  cont i nuous t o pr ecl ude over heat i ng,  t hat  
t he hot  wat er  suppl y s i de i s pr ovi ded wi t h 
appr opr i at e saf et y r el i ef  val ve pi ped t o dr ai n,  and 
t hat  any necessar y al ar ms and f l ow swi t ches ar e 
pr ovi ded on t he hot  wat er  suppl y of  t he heat  
exchanger .   Ascer t ai n al so t hat  t he hi gh or  medi um 
t emper at ur e wat er  i s  on t he t ube si de of  t he heat  
exchanger  and hot  wat er  on t he shel l  s i de.

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

**************************************************************************
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.   Fl ow di agr am of  hi gh or  medi um t emper at ur e wat er  
pi pi ng i ndi cat i ng connect i ons t o exi st i ng suppl y and 
r et ur n,  pr essur e and t emper at ur e of  exi st i ng suppl y 
and r et ur n,  ( maxi mum and mi ni mum or  const ant ,  
appl i cabl e) ,  val ves and cr i t i cal  val ve posi t i ons 
( i ncl udi ng nor mal l y c l osed f or  bypass val ve) ,  any 
necessar y f l ow r at es,  pr essur e dr ops not  al r eady i n 
equi pment  schedul e or  speci f i cat i ons,  and l ocat i on 
of  t emper at ur e and/ or  pr essur e sensor s.

2.   Syst em Ter mi nal  Uni t  det ai l  pr ovi di ng l ocat i on 
of  al l  pi pi ng i ncl udi ng val ves,  s t r ai ner s,  f l anges,  
f i t t i ngs,  connect i ons,  and suppor t s ( coor di nat e wi t h 
Sect i on 23 21 13. 00 20 LOW TEMPERATURE WATER [ LTW]  
HEATI NG SYSTEM and Sect i on 23 22 26. 00 20 STEAM 
SYSTEM AND TERMI NAL UNI TS) .

3.   Si ngl e l i ne pl an and any necessar y sect i ons 
i ndi cat i ng l ocat i on,  s i zes,  and r out i ng of  al l  
associ at ed pi pi ng.

4.   Appr opr i at e schedul es f or  equi pment ,  i ncl udi ng 
any r eset  schedul es.

5.   Thi s sect i on r equi r es connect i ons t o exi st i ng 
hi gh or  medi um t emper at ur e wat er  pi pi ng t hat  may 
cont ai n asbest os i nsul at i on or  associ at ed mat er i al .   
Pr ovi de pl ans f or  r emoval  and di sposal  of  such 
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material.

6.   Det ai l  of  connect i ons t o exi st i ng hi gh or  medi um 
t emper at ur e wat er  pi pi ng,  i ncl udi ng ai r  chamber s and 
vent s as r equi r ed.

Si nce t he hot  wat er  heat  exchanger  and associ at ed 
hot  wat er  pi pi ng i s speci f i ed i n Sect i on 
23 21 13. 00 20 LOW TEMPERATURE WATER [ LTW]  HEATI NG 
SYSTEM and hi gh or  medi um t emper at ur e wat er  pi pi ng 
her ei n,  coor di nat i on f or  t he heat  exchanger  det ai l s  
i ndi cat i ng ar r angement  of  pi pi ng i s necessar y.   
Avoi d r edundancy bet ween Sect i on 23 21 13. 23 20 
[ HI GH]  [ MEDI UM]  TEMPERATURE WATER SYSTEM WI THI N 
BUI LDI NGS,  Sect i on 23 21 13. 00 20 LOW TEMPERATURE 
WATER ( LTW)  HEATI NG SYSTEM and ot her  r el at ed 
speci f i cat i ons sect i ons.   When par agr aph ent i t l ed 
" Pr essur e Gages"  i s used,  pr ovi de auxi l i ar y pi pi ng 
and accessor i es i n ot her  sect i ons,  i ncl udi ng r el i ef  
val ve,  t her mal  measur i ng el ement  ( sensor ) ,  and 
auxi l i ar y pi pi ng and wi r i ng,  al ar ms,  cont r ol l er s,  
and f l ow swi t ches.

When par agr aph ent i t l ed " I ndi cat i ng Ther momet er s"  i s  
used,  coor di nat i on wi t h Sect i on 23 22 26. 00 20 STEAM 
SYSTEM AND TERMI NAL UNI TS and ot her  r el at ed sect i ons 
i s necessar y.   Desi gner  must  pr ovi de speci f i cat i ons 
f or  t he f ol l owi ng accessor i es:

1.   Feedwat er  pump( s) .

2.  Condensat e r ecei ver .

3.   Bl owdown t ank.

4.   Chemi cal  f eed.

5.   Makeup wat er .

6.   Auxi l i ar y pi pi ng & wi r i ng.

7.   Magnet r ol  wat er  col umn pump cont r ol l er / l ow wat er  
cutoff.

8.   Pr opor t i onal  pr essur e cont r ol l er  wi t h pr essur e 
sensi ng el ement  f or  cont r ol  val ve.

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

Al l  associ at ed [ HTW]  [ MTW]  pi pi ng shal l  conf or m t o t he r equi r ement s 
speci f i ed her ei n and ar r angement  be as i ndi cat ed and speci f i ed.  I nst al l  
cont r ol  val ve i n t he r et ur n s i de pr ovi di ng an upst r eam st r ai ner ,  gat e 
i sol at i on val ves,  and a bypass wi t h a gl obe or  pl ug val ve ( Do not  i nst al l  
cont r ol  val ve i n suppl y wi t h a check val ve i n t he r et ur n) .   I nst al l  
aut omat i c emer gency shut of f  val ve t o pr ovi de qui ck [ HTW]  [ MTW]  shut of f  i n 
case of  U- t ube r upt ur e and t o pr ot ect  t he secondar y pi pi ng.   I nst al l  gat e 
i sol at i on val ve i n t he suppl y.   Pr ovi de a di r t  l eg wi t h a gat e i sol at i on 
val ve and capped end f or  t he suppl y l i ne dr op.   Al l  val ves shal l  be 
i nst al l ed i n hor i zont al  l i nes.   Ar r ange connect i ons t o syst em t er mi nal  
uni t s wi t h of f set  f l anges such t hat  adequat e c l ear ance i s pr ovi ded f or  
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pul l i ng t ubes and mai nt enance wi t hout  r equi r i ng br eaki ng of  pi pe.

3. 2. 5   Cl eani ng and Pai nt i ng of  Pi pi ng and Equi pment

Cl ean and pai nt  pi pi ng i n accor dance wi t h Sect i on 09 90 00 PAI NTS AND 
COATINGS.

3. 2. 6   I dent i f i cat i on of  Pi pi ng and Physi cal  Hazar ds

I dent i f y al l  pi pi ng & physi cal  hazar ds i n accor dance wi t h 29 CFR 1910. 144, 
ASME A13. 1,  and NEMA Z535. 1.   Spaci ng of  i dent i f i cat i on mar ks on r uns shal l  
not  exceed 15 met er s 50 f eet .   Pai nt i ng and st enci l i ng shal l  conf or m t o 
Sect i on 09 90 00 PAI NTS AND COATI NGS.  Col or s shal l  conf or m t o NEMA Z535. 1.

3. 2. 7   Hanger s and Suppor t s

The desi gn and f abr i cat i on of  pi pe hanger s,  suppor t s,  and wel di ng 
at t achment s shal l  conf or m t o MSS SP- 58 and ASME B31. 1.   Hanger  t ypes and 
suppor t s f or  bar e and cover ed pi pe shal l  conf or m t o MSS SP- 69f or  t he 
t emper at ur e r ange.   Unl ess ot her wi se i ndi cat ed,  hor i zont al  and ver t i cal  
pi pi ng at t achment s shal l  conf or m t o MSS SP- 58.   Cont i nuous i nser t s and 
expansi on j oi nt s may be used.

3. 2. 8   Pi pe Sl eeves

Pr ovi de s l eeves wher e pi pes pass t hr ough masonr y or  concr et e wal l s.  Sl eeves 
i n out s i de wal l s  bel ow and above gr ade,  shal l  be st eel  pi pe,  Schedul e 80.   
Space bet ween pi pe or  i nsul at i on and t he s l eeve shal l  be not  l ess t han 6 mm 
1/ 4 i nch.   Hol d s l eeves secur el y i n pr oper  posi t i on and l ocat i on bef or e and 
dur i ng const r uct i on.   Al l  s l eeves shal l  be of  suf f i c i ent  l engt h t o pass 
t hr ough ent i r e t hi ckness of  wal l s ,  par t i t i ons,  or  s l abs.   Fi r ml y pack space 
bet ween t he pi pe and t he s l eeve wi t h oakum and caul k on bot h ends of  t he 
s l eeve wi t h el ast i c cement .

3. 2. 9   Instrumentation

Pr ovi de a t her momet er  and pr essur e gage,  as speci f i ed her ei n,  on bot h t he 
hi gh or  medi um t emper at ur e wat er  suppl y and r et ur n pi pi ng l ocat ed on t he 
syst em t er mi nal  uni t  s i de of  t he i sol at i on val ves.

3. 3   WELDING

3. 3. 1   Responsi bi l i t y  of  Cont r act or  f or  Fusi on Wel di ng

The Cont r act or  i s  ent i r el y r esponsi bl e f or  t he qual i t y  of  t he wel di ng and 
shall:

a.   Conduct  t est s not  onl y of  t he wel di ng pr ocedur e used by hi s 
or gani zat i on t o det er mi ne t he sui t abi l i t y  of  t he pr ocedur e t o i nsur e 
wel ds t hat  wi l l  meet  t he r equi r ed t est s,  but  al so of  t he wel di ng 
oper at or s t o det er mi ne t he abi l i t y  of  t he oper at or s t o make sound wel ds 
under  st andar d condi t i ons.

b.   Be t hor oughl y f ami l i ar  wi t h ASME B31. 1 and wi t h AWS B2. 1/ B2. 1M.

c.   Be capabl e of  per f or mi ng al l  wel di ng oper at i ons r equi r ed f or  
const r uct i on and i nst al l at i on of  t he heat i ng syst em.
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3. 3. 2   Qual i f i cat i ons of  Wel der s

Rul es of  pr ocedur e f or  qual i f i cat i on of  al l  wel der s and gener al  
r equi r ement s f or  f usi on wel di ng shal l  conf or m wi t h t he appl i cabl e por t i ons 
of ASME B31. 1,  or  wi t h AWS B2. 1/ B2. 1M,  and al so as out l i ned bel ow.

3. 3. 2. 1   Exami ni ng Wel der s

Each wel der  shal l  be exami ned at  t he j obsi t e by t he Cont r act or  i n t he 
pr esence of  a r epr esent at i ve of  t he Cont r act i ng Of f i cer  t o det er mi ne t he 
abi l i t y  of  t he wel der  t o meet  t he qual i f i cat i ons r equi r ed.   Wel der s f or  
pi pi ng shal l  be t est ed and qual i f i ed f or  al l  appl i cabl e posi t i ons.   Each 
wel der  shal l  be r equi r ed t o i dent i f y hi s wel d wi t h hi s speci f i c  code 
mar ki ng s i gni f y i ng hi s name and number  assi gned.

3. 3. 2. 2   Exami nat i on Resul t s

The Cont r act i ng Of f i cer  shal l  be pr ovi ded wi t h a l i s t i ng of  names and 
cor r espondi ng code mar ki ngs.   Wher e a wel der  f ai l s  t o meet  t he pr escr i bed 
wel di ng qual i f i cat i ons,  t hat  wel der  shal l  be r et est ed,  and i f  he f ai l s  t he 
second t est ,  he shal l  be di squal i f i ed f or  wor k on t he pr oj ect .

3. 3. 3   Bevel i ng,  Al i gnment ,  and Er ect i on

Fabr i cat i on of  wel ded pi pe j oi nt s shal l  be i n accor dance wi t h ASME B31. 1.

3. 3. 4   Wel d I nspect i on

Wel ds shal l  be i nspect ed f or  def ect s i n accor dance wi t h t he f ol l owi ng:

a.   Cr acks shal l  not  be accept abl e r egar dl ess of  l engt h or  l ocat i on;

b.   Under cut  shal l  not  be deeper  t han 5 per cent  of  t he base- met al  t hi ckness 
or  0. 79 mm 1/ 32 i nch,  whi chever  i s  l ess;

c.   Over l ap shal l  not  be per mi t t ed.   The Cont r act i ng Of f i cer  r eser ves t he 
r i ght  t o f ur t her  exami ne t he wel ds by ot her  means t o est abl i sh t he 
soundness of  any wel d.   Wel d def ect s shal l  be r emoved and r epai r s made 
t o t he wel d,  or  t he wel d j oi nt s shal l  be ent i r el y r emoved and r epai r s 
made t o t he wel d at  no addi t i onal  cost  t o t he Gover nment .   Repai r i ng 
def ect i ve wel ds by addi ng wel d mat er i al  over  t he def ect  or  by peeni ng 
wi l l  not  be per mi t t ed.   Wel der s r esponsi bl e f or  def ect i ve wel ds may be 
r equi r ed t o r equal i f y  under  par agr aph ent i t l ed " Qual i f i cat i ons of  
Welders."

3. 3. 5   Electrodes

El ect r odes shal l  be st or ed and dr i ed i n accor dance wi t h AWS D1. 1/ D1. 1M or  
as r ecommended by t he manuf act ur er .   El ect r odes t hat  have been wet t ed or  
t hat  have l ost  any of  t hei r  coat i ng shal l  not  be used.

3. 4   QUALI TY CONTROL

3. 4. 1   Gener al  Test  Requi r ement s

Test s shal l  be conduct ed bef or e,  dur i ng,  and af t er  t he i nst al l at i on of  t he 
syst em.   Al l  i nst r ument s,  equi pment ,  f aci l i t i es,  and l abor  r equi r ed t o 
pr oper l y conduct  t he t est s shal l  be pr ovi ded by t he Cont r act or .   Test  
pr essur e gages f or  a speci f i c  t est  shal l  be appr oved by t he Cont r act i ng 
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Of f i cer  and shal l  have di al s i ndi cat i ng not  l ess t han 1 1/ 2 t i mes nor  mor e 
t han 2 t i mes t he t est  pr essur e.   Any def i c i enci es shal l  be cor r ect ed at  t he 
Cont r act or ' s expense.   Fai l ur e t o cor r ect  any def i c i enci es wi l l  be cause 
f or  r ej ect i on of  t he syst em.

3. 4. 2   Fi el d Test s

The f ol l owi ng f i el d t est s shal l  be conduct ed when appl i cabl e t o t he syst em 
i nvol ved.   I f  any f ai l ur es occur ,  t he Cont r act or  shal l  make such 
adj ust ment s or  r epl acement s as di r ect ed by t he Cont r act i ng Of f i cer ,  and t he 
t est s shal l  be r epeat ed at  t he Cont r act or ' s expense unt i l  sat i sf act or y 
i nst al l at i on and oper at i on ar e achi eved.

3. 4. 2. 1   Hydr ost at i c Test s of  Ser vi ce Pi pi ng

Al l  ser vi ce pi pi ng shal l  be t est ed hydr ost at i cal l y  bef or e i nsul at i on i s 
appl i ed at  f i el d j oi nt s,  and shal l  be pr oved t i ght  at  a pr essur e 1 1/ 2 
t i mes t he maxi mum oper at i ng pr essur e or  1379 kPa 200 psi ,  whi chever  i s  
gr eat er ,  except  hot  wat er  l i nes shal l  not  be t est ed at  mor e t han 4136 kPa 
600 psi .   Hydr ost at i c t est  pr essur es shal l  be hel d f or  a mi ni mum of  4 hour s.

3. 4. 2. 2   Oper at i onal  Test s

Af t er  compl et i on of  t he syst em,  or  t est abl e por t i ons t her eof ,  oper at i onal  
t est s shal l  be conduct ed as i n ser vi ce t o demonst r at e sat i sf act or y f unct i on 
and oper at i ng ef f ect i veness.   The t est s on each syst em,  or  por t i on t her eof ,  
shal l  l ast  not  l ess t han 6 hour s.

3. 5   SCHEDULE

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

Products Inch-Pound Metric

a.   Fl ui d Fi l l ed Ther momet er :  Nomi nal  
Scal e Di amet er

= 5 i nches = 127 mm

b.   Bi met al  Ther momet er :  Scal e Di amet er = 3 1/ 2 i nches = 90 mm

c.   Heat  Exchanger :  Oper at i ng Condi t i on = 400 psi = 2758 kPa

= 400 degr ees F = 204 degr ees C

        - -  End of  Sect i on - -
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