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SECTI ON 33 63 16

EXTERI OR SHALLOW TRENCH STEAM DI STRI BUTI ON
07/06

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  ext er i or  shal l ow t r ench heat  
di st r i but i on syst ems i ncl udi ng concr et e t r ench,  
manhol es,  pi pi ng,  pi pe anchor s,  pi pe suppor t s,  
i nt er f ace wi t h each manhol e,  and t he wat er shed t o 
abovegr ound pi pi ng.

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:   Syst em desi gn must  conf or m t o UFC 3- 430- 09,  
" Ext er i or  Mechani cal  Ut i l i t y  Di st r i but i on. "

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

**************************************************************************
NOTE:   Fol l owi ng i nf or mat i on shal l  be shown on 
pr oj ect  dr awi ngs:

1.   Onl y dr awi ngs ( not  speci f i cat i ons)  shal l  
i ndi cat e capaci t y,  ef f i c i ency,  di mensi ons,  det ai l s ,  
pl an v i ew,  sect i ons,  el evat i ons,  and l ocat i on of  
equi pment ;  and space r equi r ed f or  equi pment  
maintenance.

2.   Conf i gur at i on,  s l ope,  and si zes f or  concr et e 
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t r ench and f or  each pi pi ng syst em.

3.   Locat i on,  s i zes,  and t ype of  each val ve and each 
trap.

4.   Det ai l s  of  expansi on j oi nt s and expansi on l oops 
f or  pi pi ng.

5.   Capaci t y,  s i zes,  bypass val ves,  and pi pi ng f or  
st eam f l ow met er s and pr essur e r egul at i ng val ves.

6.   Scal e r anges f or  pr essur e gages and t her momet er s.

7.   Whet her  pi pi ng i s r un i n shal l ow concr et e 
t r enches,  abovegr ound on pedest al s or  pol es,  on 
pi er s,  under  pi er s,  i n t r enches on pi er s,  or  i n 
manholes.

8.   Det ai l s ,  sect i ons,  and el evat i ons of  shal l ow 
concr et e t r enches and manhol es,  pi pi ng wi t hi n 
t r enches and manhol es,  and pi pi ng abovegr ound.

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

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.

ASME I NTERNATI ONAL ( ASME)

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

ASME B16. 20 ( 2017)  Met al l i c  Gasket s f or  Pi pe Fl anges
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ASME B16. 3 ( 2016)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

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

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

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

ASME B16. 9 ( 2012)  St andar d f or  Fact or y- Made Wr ought  
St eel  But t wel di ng Fi t t i ngs

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

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 ( 2017a)  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 A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

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

ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Reinforcement

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM D229 ( 2013)  Ri gi d Sheet  and Pl at e Mat er i al s 
Used f or  El ect r i cal  I nsul at i on

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 
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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)

MSS SP- 70 ( 2011)  Gr ay I r on Gat e Val ves,  Fl anged and 
Thr eaded Ends

MSS SP- 71 ( 2011;  Er r at a 2013)  Gr ay I r on Swi ng Check 
Val ves,  Fl anged and Thr eaded Ends

MSS SP- 80 ( 2013)  Br onze Gat e,  Gl obe,  Angl e and Check 
Valves

MSS SP- 85 ( 2011)  Gr ay I r on Gl obe & Angl e Val ves 
Fl anged and Thr eaded Ends

1. 2   SYSTEM DESCRI PTI ON

Pr ovi de [ new and modi f y exi st i ng]  ext er i or  [ st eam and condensat e]  [ hot  
wat er ]  pi pi ng syst em of  shal l ow concr et e t r ench t ype,  compl et e and r eady 
f or  oper at i on.   [ Pr ovi de pi pi ng t o and i ncl udi ng mai n st eam pr essur e 
r egul at i ng val ves,  bypass val ves,  saf et y- r el i ef  val ves,  and hi gh pr essur e 
t r aps wi t hi n each bui l di ng. ]   Desi gn pr essur e and t emper at ur e r at i ngs of  
syst em component s shal l  be f or  [ wor ki ng pr essur e of  1034 kPa ( gage)  150 psi g
 st eam at  186 degr ees C 366 degr ees F and 862 kPa ( gage)  125 psi g 
condensat e at  121 degr ees C 250 degr ees F]  [ hot  wat er  at  232 degr ees C 450 
degr ees F] .

1. 3   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  
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eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance 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- 02 Shop Dr awi ngs

Pi pi ng syst em;  G[ ,  [ _____] ]

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

Manhol es;  G[ ,  [ _____] ]

Shal l ow concr et e t r ench;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pipe

Val ves;  G[ ,  [ _____] ]

St r ai ner s;  G[ ,  [ _____] ]

Pi pe hanger s and suppor t s

Traps

Gages

St eam f l ow met er s;  G[ ,  [ _____] ]

Expansi on j oi nt s;  G[ ,  [ _____] ]

Manhol e dr ai ner s;  G[ ,  [ _____] ]

Sealant

SD- 07 Cer t i f i cat es

Cer t i f i cat i on of  wel der ' s qual i f i cat i ons

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

Manhol e dr ai ner s,  Dat a Package 2;  ;  G[ ,  [ _____] ]
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St eam f l ow met er s,  Dat a Package 2;  ;  G[ ,  [ _____] ]

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

1. 4   QUALI TY ASSURANCE

1. 4. 1   Cer t i f i cat i on of  Wel der ' s Qual i f i cat i ons

Submi t  pr i or  t o s i t e wel di ng.   Cer t i f i cat i on shal l  not  be mor e t han one 
year  ol d.

PART 2   PRODUCTS

2. 1   PIPE

[ St eam pi pi ng i ncl udes pi pi ng upst r eam of  st eam t r aps.   Condensat e pi pi ng 
i ncl udes pi pi ng downst r eam of  st eam t r aps. ]

2. 1. 1   [ St eam]  [ Hot  Wat er ]  Pi pe

a.   ASTM A53/ A53M:   Type E ( el ect r i c- r esi st ance wel ded,  Gr ade A or  B)  or  
Type S ( seaml ess,  Gr ade A or  B) ,  bl ack st eel .   Pr ovi de Wei ght  Cl ass STD 
( St andar d)  f or  wel di ng end connect i ons.   Pr ovi de Wei ght  Cl ass XS ( Ext r a 
St r ong)  f or  t hr eaded end connect i ons.

b.   ASTM A106/ A106M:   Gr ade A or  B,  bl ack st eel ,  Schedul e No.  40 f or  pi pe 
s i zes t hr ough 250 mm 10 i nches,  and mi ni mum pi pe wal l  t hi ckness of  9. 50 
mm 0. 375 i nch f or  pi pe s i zes 300 mm 12 i nches and l ar ger  f or  wel di ng 
end connect i ons.   Pr ovi de Schedul e No.  80 f or  t hr eaded end connect i ons.

2. 1. 2   Condensat e Pi pe

a.   ASTM A53/ A53M:   Type E ( el ect r i c- r esi st ance wel ded,  Gr ade A or  B)  or  
Type S ( seaml ess,  Gr ade A or  B) ;  bl ack st eel ,  Wei ght  Cl ass XS ( Ext r a 
Strong).

b.   ASTM A106/ A106M:   Gr ade A or  B,  bl ack st eel ,  Schedul e No.  80.

2. 1. 3   Bur i ed St eel  Pi pi ng t o Cool i ng Wel l  or  Dr ai n

Pr ovi de di r ect  bur i ed st eel  condensat e pi pe and f i t t i ngs wi t h ext er i or  coal  
t ar  epoxy pai nt i ng syst em.

2. 2   FITTINGS

2. 2. 1   Thr eaded Fi t t i ngs

ASME B16. 11,  or  ASME B16. 3,  Cl ass [ 150 f or  st eam,  Cl ass 300 f or  condensat e]  
[ 300 f or  hot  wat er ] .

2. 2. 2   Socket - Wel di ng Fi t t i ngs

ASME B16. 11.

2. 2. 3   But t wel di ng Fi t t i ngs

ASME B16. 9.   Pr ovi de same mat er i al  and wei ght  as pi pi ng i n whi ch f i t t i ngs 
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ar e i nst al l ed.   Backi ng r i ngs shal l  conf or m t o ASME B31. 1 and be compat i bl e 
wi t h mat er i al s bei ng wel ded.

2. 2. 4   Eccent r i c Reduci ng Fi t t i ngs

ASME B16. 9.   Pr ovi de same mat er i al  and wei ght  as pi pi ng i n whi ch f i t t i ngs 
ar e i nst al l ed.

2. 2. 5   Fl anges and Uni ons

a.   Fl anges:   ASME B16. 5,  Cl ass [ 150 or  Cl ass 300 as r equi r ed]  [ 300 f or  hot  
water].

b.   Uni ons:   ASME B16. 39,  Cl ass [ 150 f or  st eam,  Cl ass 250 f or  condensat e]  
[ 300 f or  hot  wat er ] .

2. 2. 6   Gasket s,  Bol t s,  Nut s,  and Washer s

a.   Gasket s:   Pr ovi de gasket s sui t abl e f or  t he i nt ended ser vi ce.   Pr ovi de 
spi r al  wound,  non- asbest os gasket  wi t h cent er i ng r i ng per  ASME B16. 20.

b.   Bol t s:   ASTM A193/ A193M,  Gr ade B7.   Ext end a mi ni mum of  t wo f ul l  
t hr eads beyond t he nut  wi t h t he bol t s t i ght ened t o t he r equi r ed t or que.

c.   Nut s:   ASTM A194/ A194M,  Gr ade 7,  wi t h Tef l on coat ed t hr eads.

d.   Washer s:   Pr ovi de st eel  f l at  c i r cul ar  washer s under  bol t  heads and nut s.

e.   El ect r i cal l y  I sol at i ng ( I nsul at i ng)  Gasket s f or  Fl anges:   Pr ovi de 
ASTM D229 el ect r i cal  i nsul at i ng mat er i al  of  1000 ohms mi ni mum 
r esi st ance.   Pr ovi de one pi ece f act or y cut  i nsul at i ng gasket s bet ween 
f l anges.   Pr ovi de s i l i con- coat ed f i ber gl ass i nsul at i ng s l eeves bet ween 
bol t s and hol es i n f l anges;  bol t s  may have r educed shanks of  a di amet er  
not  l ess t han di amet er  at  r oot  of  t hr eads.   Pr ovi de 3. 20 mm 0. 125 i nch 
t hi ck hi gh- st r engt h i nsul at i ng washer s next  t o f l anges and pr ovi de 
st ai nl ess st eel  f l at  c i r cul ar  washer s over  i nsul at i ng washer s and under  
bol t  heads and nut s.   Pr ovi de bol t s 13 mm 0. 5 i nch l onger  t han st andar d 
l engt h t o compensat e f or  t hi cker  i nsul at i ng gasket s and washer s under  
bol t  heads and nut s.

2. 3   VALVES

Pr ovi de wi t h st ems i n t he hor i zont al  posi t i on or  not  gr eat er  t han 45 
degr ees above t he hor i zont al  posi t i on.   Val ves shal l  have f l anged end 
connect i ons,  except  s i zes smal l er  t han 65 mm 2. 5 i nches may have uni on end 
connect i ons,  or  t hr eaded end connect i ons wi t h a uni on on one si de of  val ve.

2. 3. 1   Val ves f or  [ St eam]  [ Hot  Wat er ]  Ser vi ce

Val ves [ upst r eam of  st eam t r aps]  shal l  be st eel  body f or  mi ni mum wor ki ng 
pr essur e of  ASME Cl ass [ 150]  [ 300 f or  hot  wat er ] .

a.   Gat e Val ves,  Gl obe Val ves,  Angl e Val ves,  and Check Val ves:  ASME B16. 34, 
st eel  body,  mi ni mum of  ASME Cl ass [ 150]  [ 300 f or  hot  wat er ] .   Pr ovi de 
swi ng check val ves.

b.   St eam Pr essur e Regul at i ng Val ves:   St eel  body,  mi ni mum of  ASME Cl ass 
150,  except  as modi f i ed her ei n.   Val ve seat s and di sc shal l  be of  
r epl aceabl e heat - t r eat ed st ai nl ess st eel .   Val ves shal l  be s i ngl e 
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seat ed;  seat  t i ght  under  dead end condi t i ons,  and move t o t he c l osed 
posi t i on i n t he event  of  pr essur e f ai l ur e of  t he oper at i ng 
( cont r ol l i ng)  medi um.   Pr ovi de st r ai ner  i n i nl et  f r om ext er nal  
oper at i ng ( cont r ol l i ng)  medi um.   Val ves shal l  be cont r ol l ed by pi l ot  
val ve wi t h st r ai ner  at  i nl et  f r om ext er nal  pr essur e sensi ng pi pi ng.   
Val ves shal l  be i nt er nal l y or  ext er nal l y st eam t r aced f or  f r eeze 
pr ot ect i on.   Val ves shal l  be pi st on oper at ed t ype or  spr i ng l oaded 
di aphr agm oper at ed t ype wi t h st ai nl ess st eel  spr i ngs.

c.   Saf et y- Rel i ef  Val ve:   Mi ni mum of  ASME Cl ass [ 150]  [ 300 f or  hot  wat er ] ,  
wi t h t est  l ever .   Val ves shal l  have st eel  [ or  copper  al l oy]  body wi t h 
f l anged i nl et  and out l et  connect i ons or  t hr eaded connect i ons at t ached 
t o t hr eaded ASME Cl ass [ 150]  [ 300 f or  hot  wat er ]  f l anges.   Val ves shal l  
be ASME r at ed f or  capaci t y i ndi cat ed.

2. 3. 2   Val ves f or  Condensat e Ser vi ce

Val ves downst r eam of  st eam t r aps shal l  be f or  mi ni mum wor ki ng pr essur es of  
ASME Cl ass 125.

a.   Gat e Val ves:   MSS SP- 80,  except  s i zes 65 mm 2. 5 i nches and l ar ger  shal l  
conf or m t o MSS SP- 70.

b.   Gl obe and Angl e Val ves:   MSS SP- 80,  except  s i zes 65 mm 2. 5 i nches and 
l ar ger  shal l  conf or m t o MSS SP- 85.

c.   Check Val ves:   MSS SP- 80,  except  s i zes 65 mm 2. 5 i nches and l ar ger  
shal l  conf or m t o MSS SP- 71.   Pr ovi de swi ng check val ves.

2. 4   PI PI NG ACCESSORI ES

2. 4. 1   Pi pe Hanger s and Suppor t s

Provide MSS SP- 58 and MSS SP- 69,  Type 46,  of  t he adj ust abl e t ype,  except  as 
speci f i ed or  i ndi cat ed ot her wi se.   Tack- wel ded Type 39 pi pe cover i ng 
pr ot ect i on saddl es t o st eel  pi pe f or  i nsul at ed pi pi ng.   Pr ovi de st eel  
suppor t  r ods.   Fi ni sh of  r ods,  nut s,  bol t s,  washer s,  hanger s,  and suppor t s 
shal l  be hot - di p gal vani zed af t er  f abr i cat i on.   Rol l er s,  bases,  and saddl es 
may be pai nt ed wi t h t wo coat s of  al umi num or  l i ght  gr ay pai nt  r at ed f or  use 
on hot  met al  sur f aces up t o 232 degr ees C 450 degr ees F i n l i eu of  hot - di p 
gal vani zed.   Axl es f or  r ol l er s shal l  be st ai nl ess st eel .   Mi scel l aneous 
met al  shal l  conf or m t o ASTM A36/ A36M,  hot - di p gal vani zed af t er  f abr i cat i on.

2. 4. 2   Strainers

Const r uct  of  st eel  i n accor dance wi t h ASME B16. 5 f or  mi ni mum of  ASME Cl ass 
[ 150]  [ 300 f or  hot  wat er ] .   Pr ovi de st ai nl ess st eel  st r ai ner  el ement  wi t h 
per f or at i ons of  [  0. 40 mm 0. 016 i nch f or  st eam,  0. 80 mm 0. 031 i nch f or  
st eam mi xed wi t h condensat e,  and]  1. 20 mm 0. 047 i nch f or  [ condensat e ( hot  
wat er ) ]  [ hot  wat er ] .   Pr ovi de bl ow- of f  out l et  wi t h pi pe ni ppl e,  gat e val ve,  
and di schar ge pi pe ni ppl e.

2. 4. 3   Traps

St eel  body,  i nt er nal s of  st ai nl ess st eel ,  mi ni mum of  ASME Cl ass 150,  and of  
t he t ypes i ndi cat ed.
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2. 4. 4   Gages

Pr ovi de s i ngl e st y l e pr essur e gage wi t h 115 mm 4. 5 i nch di al ,  br ass or  
al umi num case,  br onze t ube,  gage cock,  pr essur e snubber s,  and syphon.   
Pr ovi de scal e r ange f or  t he i nt ended ser vi ce.

2. 4. 5   Pi pe Sl eeves

Pr ovi de wher e pi pi ng passes ent i r el y t hr ough wal l s  and f l oor s.   Pr ovi de 
s l eeves of  suf f i c i ent  l engt h t o pass t hr ough ent i r e t hi ckness of  wal l s and 
f l oor s.   Pr ovi de 25 mm one i nch mi ni mum cl ear ance bet ween ext er i or  of  
pi pi ng or  pi pe i nsul at i on,  and i nt er i or  of  s l eeve or  cor e- dr i l l ed hol e.   
Fi r ml y pack space wi t h mi ner al  wool  i nsul at i on.   Seal  space at  bot h ends of  
s l eeve or  cor e- dr i l l ed hol e wi t h pl ast i c wat er pr oof  cement  whi ch wi l l  dr y 
t o a f i r m but  pl i abl e mass,  or  pr ovi de mechani cal l y adj ust abl e segment ed 
el ast omer i c seal .   I n f i r e wal l s and f i r e f l oor s,  seal  bot h ends of  s l eeves 
or  cor e- dr i l l ed hol es wi t h UL l i s t ed f i l l ,  voi d,  or  cavi t y mat er i al .

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

b.   Sl eeves i n Ot her  Than Masonr y and Concr et e Wal l s and Fl oor s:  Pr ovi de 26 
gage gal vani zed st eel  sheet .

2. 4. 6   Escut cheon Pl at es

Pr ovi de spl i t  hi nge t ype met al  pl at es f or  pi pi ng ent er i ng wal l s and f l oor s 
i n exposed spaces.   Pr ovi de pol i shed st ai nl ess st eel  pl at es or  
chr omi um- pl at ed f i ni sh on copper  al l oy pl at es i n f i ni shed spaces.   Pr ovi de 
pai nt  f i ni sh on met al  pl at es i n unf i ni shed spaces.

2. 4. 7   El ect r oni c St eam Fl ow Met er s

Met er  shal l  be f or  mi ni mum wor ki ng pr essur e of  ASME Cl ass [ 150]  [ 300] .   
Met er  shal l  i ncl ude an or i f i ce pl at e,  pr essur e t r ansmi t t er ,  i ndi cat or ,  and 
t ot al i zer .   Pr ovi de met er  f or  measur i ng st eam f l ow i n kg per  second pounds 
per  hour .   Met er  shal l  be f or  i nst al l at i on and oper at i on i n hor i zont al  
position.

a.   Or i f i ce Pl at e:   Pr ovi de di f f er ent i al  pr oduci ng t ype or i f i ce pl at e wi t h 
c i r cul ar  hol e f or  i nser t i on i nt o st eam pi pi ng bet ween t wo ASME B16. 5 
Cl ass 300 wel di ng neck or i f i ce f l anges.   Or i f i ce pl at e shal l  be Type 
304 st ai nl ess st eel .   Fur ni sh a di mensi onal  r epor t  and f l ow ver sus 
di f f er ent i al  cur ve wi t h accur acy of  pl us or  mi nus one per cent  over  a 5 
t o 1 f l ow r ange.   Or i f i ce f l anges shal l  have at  l east  t wo 
r adi al l y- dr i l l ed and t aper ed hol es f or  met er i ng and t wo j ack scr ews.

b.   Pr essur e Tr ansmi t t er :   Pr ovi de sol i d st at e el ect r oni c t ype di f f er ent i al  
pr essur e t r ansmi t t er .   Tr ansmi t t er  shal l  ut i l i ze Type 316 st ai nl ess 
st eel  dual  opposed r upt ur e- pr oof  bel l ows conver t ed t o pr oduce a 4 t o 20 
mA dc out put .   Tr ansmi t t er  shal l  have a f l ow r ange of  0 t o 0. 40 kg per  
second 3000 pounds per  hour  of  st eam f l ow wi t h accur acy of  pl us or  
mi nus 2 per cent  of  f ul l  scal e over  a 5 t o 1 f l ow r ange.   House 
t r ansmi t t er  i n a weat her pr oof  encl osur e desi gned f or  wal l  mount i ng.   
Bel l ows body shal l  be r at ed f or  not  l ess t han 6894 kPa ( gage)  1000 psi g.   
Power  r equi r ement s ar e 120 vol t s ac.   Pr ovi de t r ansmi t t er  compl et e wi t h 
condensat e r eser voi r s,  st eel  t hr ee- val ve mani f ol d f or  i sol at i on and 
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nul l i ng,  and bl owdown val ves.

c.   I ndi cat or :   Pr ovi de el ect r i c  i ndi cat or  t o cont i nuousl y i ndi cat e st eam 
f l ow by means of  a 4 t o 20 mA dc el ect r i cal  i nput  s i gnal .   I ndi cat or  
shal l  have pi vot  and j ewel  suspensi on and a mi r r or ed scal e wi t h uni f or m 
gr aduat i ons over  a st eam f l ow r ange of  0 t o 0. 40 kg per  second 3000 
pounds per  hour .

d.   Tot al i zer :   Pr ovi de t ot al i zer  t hat  l i near i zes a 4 t o 20 mA dc 
el ect r i cal  i nput  s i gnal  i nt o di gi t al  s i gnal  scal ed i n kg pounds of  
st eam f l ow,  di spl ays t ot al i zed st eam f l ow on a s i x- di gi t  nonr eset t abl e 
count er ,  and t r ansmi t s each t ot al i zer  count  t o t he out put .

e.   Out put :   An i sol at ed,  500 vol t  mi ni mum,  ac or  dc swi t ch c l osur e r at ed 
at  50 vol t s dc or  40 vol t s RMS ac,  one amper e mi ni mum capaci t y.   
Dur at i on of  c l osur e shal l  be not  l ess t han 0. 04 second or  mor e t han 
0. 06 second.

2. 4. 8   St eam Fl ow Met er s

**************************************************************************
NOTE:   Met er s can have ( a)  s i x- di al  count er ,  or  ( b)  
pr essur e compensat ed s i x- di al  count er ,  or  ( c)  r emot e 
t ot al i zer ,  or  ( a)  and ( c) .   Met er s cannot  have ( a)  
and ( b) ,  or  ( b)  and ( c) .

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

Met er  shal l  be f or  mi ni mum wor ki ng pr essur e of  ASME Cl ass [ 150]  [ 300]  wi t h 
st eel  pr essur e chamber s [ or  ASME Cl ass 250 wi t h cast - i r on pr essur e 
chamber s] .   Pr ovi de met er  i n hor i zont al  pi pe bet ween t wo ASME B16. 5 wel di ng 
neck f l anges.   Pr ovi de r ot ar y t ype met er  f or  f l ow i nt egr at i on.   Wor ki ng 
par t s shal l  be st ai nl ess st eel  or  br ass.   St eam f l ow shal l  cause r ot at i on 
of  a r ot or  assembl y at  a speed di r ect l y pr opor t i onal  t o r at e of  st eam f l ow,  
as cont r ol l ed by a dampi ng l i qui d.   Rot at i onal  speed of  r ot or  assembl y 
shal l  be r educed by gear i ng i n dampi ng l i qui d chamber .   Fi nal  dr i ve t o 
ext er i or  count er  shal l  be by dr i v i ng magnet s;  st uf f i ng box shal l  not  be 
al l owed.   Count er  shal l  be encl osed i n dust - t i ght  cast - al umi num housi ng 
at t ached t o,  but  easi l y r emovabl e f r om,  met er .   For  st eam pi pe mai n s i zes 
100 mm 4 i nches and smal l er ,  pr ovi de met er  di r ect l y i n st eam pi pi ng.   For  
st eam pi pe mai n s i zes l ar ger  t han 100 mm 4 i nches,  pr ovi de met er  i n shunt  
bypass pi pi ng wi t h t wo ASME B16. 5 Cl ass 300 wel di ng neck or i f i ce f l anges i n 
st eam pi pe mai n.   I n shunt  bypass pi pi ng,  pr ovi de t wo f l anged gat e val ves 
cal i br at ed by met er  manuf act ur er .   I n st eam pi pe mai n,  pr ovi de 3. 20 mm 
0. 125 i nch t hi ck st ai nl ess st eel  or i f i ce pl at e s i zed t o sui t  met er  capaci t y 
bet ween t wo ASME B16. 5 Cl ass 300 wel di ng neck or i f i ce f l anges.   [ Pr ovi de 
s i x- di al  count er  wi t h el ect r i cal  cont act or  t o t r ansmi t  s i gnal  t o dat a 
t er mi nal  cabi net  ( DTC)  f or  i ndi cat i ng st eam f l ow i n kg pounds. ]  [ Pr ovi de 
pr essur e compensat ed s i x- di al  count er  t o aut omat i cal l y  and cont i nuousl y 
cor r ect  st eam f l ow met er  r eadi ngs f or  st eam pr essur e var i at i ons. ]   [ Pr ovi de 
r emot e t ot al i zer  f or  r ecor di ng st eam f l ow i n kg pounds. ]

2. 4. 9   Gui ded Sl i p Tube Expansi on Joi nt s

I nt er nal l y- ext er nal l y gui ded t ype,  i nj ect ed semi pl ast i c t ype packi ng,  wi t h 
ser vi ce out l et s.   Joi nt s shal l  be f or  mi ni mum wor ki ng pr essur e of  ASME 
Cl ass [ 150]  [ 300] .   Pr ovi de s i ngl e or  doubl e s l i p t ube t ype as i ndi cat ed.   
Pr ovi de f l anged or  but t wel di ng end connect i ons as i ndi cat ed.
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2. 4. 10   Fl exi bl e Bal l  Expansi on Joi nt s

Pr ovi de chr omi um pl at ed st eel  bal l s  capabl e of  360 degr ee r ot at i on pl us 
15- degr ee angul ar  f l ex movement .   Pr ovi de pr essur e mol ded composi t i on 
gasket s f or  cont i nuous oper at i on t emper at ur e of  274 degr ees C 525 degr ees F.   
Joi nt s shal l  be desi gned f or  mi ni mum wor ki ng pr essur e of  ASME Cl ass [ 150]  
[ 300] .   Pr ovi de f l anged or  but t wel di ng end connect i ons as i ndi cat ed.

2. 4. 11   Bel l ows Expansi on Joi nt s

Type 304 st ai nl ess st eel  cor r ugat ed bel l ows,  r ei nf or ced wi t h r i ngs,  
i nt er nal  s l eeves,  and ext er nal  pr ot ect i ve cover s or  ext er nal l y pr essur i zed 
j oi nt s.   Pr ovi de l i mi t  st ops t o l i mi t  t ot al  movement  i n bot h di r ect i ons.   
Col d set  j oi nt s t o compensat e f or  t emper at ur e at  t i me of  i nst al l at i on.   
Joi nt s shal l  wi t hst and 10, 000 cycl es over  a 20 year  per i od.   Joi nt s shal l  
be f or  mi ni mum wor ki ng pr essur e of  ASME Cl ass [ 150]  [ 300] .   Pr ovi de s i ngl e 
or  doubl e bel l ows expansi on j oi nt  as i ndi cat ed.   Pr ovi de f i r st  pi pe 
al i gnment  gui de no mor e t han f our  pi pe di amet er s f r om expansi on j oi nt s;  
pr ovi de second pi pe al i gnment  gui de no mor e t han 14 pi pe di amet er s f r om t he 
f i r st  gui de.   Pr ovi de f l anged or  but t wel di ng end connect i ons as i ndi cat ed.

2. 5   MANHOLE DRAI NERS ( EJECTORS)

Pr ovi de aut omat i c t ype dr ai ner s t o oper at e on 862 kPa ( gage)  125 psi g st eam 
suppl y.   Dr ai ner  shal l  oper at e when wat er  l evel  r i ses suf f i c i ent l y i n t he 
sump and shal l  pump wat er  f r om t he sump.   When wat er  l evel  i s  l ower ed by 
pumpi ng act i on,  pumpi ng act i on shal l  s t op unt i l  wat er  agai n gat her s i n 
sump.   Pr ovi de each dr ai ner  wi t h cont r ol s t o accompl i sh above sequence of  
oper at i on.   Dr ai ner  shal l  be const r uct ed of  st ai nl ess st eel  or  
cor r osi on- r esi st ant  copper  and br onze.   Pi pi ng f r om manhol e dr ai ner s shal l  
be ASTM A53/ A53M,  Wei ght  Cl ass XS ( Ext r a St r ong) ,  hot - di p gal vani zed st eel  
pi pe wi t h ASME B16. 11 or  ASME B16. 3 Cl ass 300,  hot - di p gal vani zed t hr eaded 
f i t t i ngs.   Pr ovi de st eam pr essur e r egul at i ng val ve assembl y f or  manhol e 
dr ai ner s f or  oper at i on on st eam syst em above 862 kPa ( gage)  125 psi g.

2. 6   CONCRETE MANHOLES

Pr ovi de under  t hi s sect i on as speci f i ed i n Sect i on 03 42 13. 00 10 
PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTI ON,  except  as 
modi f i ed her ei n.   Concr et e shal l  be of  30 MPa 4000 psi  mi ni mum 28 day 
compr essi ve st r engt h,  ai r - ent r ai ned admi xt ur e (  133 gr ams per  cubi c met er  
3. 6 ounces per  cubi c yar d) ,  wi t h wat er - r educi ng admi xt ur e (  814 gr ams per  
cubi c met er  22 ounces per  cubi c yar d) ,  r ei nf or ced wi t h def or med st eel  
bar s.   Const r uct  manhol e s i des by one monol i t hi c pour .   Cast - i r on st eps 
wi t h non- sl i p sur f aces and spaces 300 t o 400 mm 12 t o 16 i nches apar t  on 
cent er s shal l  be f i r ml y embedded i n concr et e wal l s  f or  access t o bot t om of  
manhol es.   Pr ovi de t op of  manhol e as i ndi cat ed.

2. 7   NAMEPLATES

Pr ovi de l ami nat ed pl ast i c namepl at es f or  equi pment ,  gages,  t her momet er s,  
and val ves.   Namepl at es shal l  be mel ami ne pl ast i c,  3. 20 mm 0. 125 i nch 
t hi ck,  bl ack wi t h whi t e cent er  cor e.   Sur f ace shal l  be mat t e f i ni sh.   
Cor ner s shal l  be squar e.   Accur at el y al i gn l et t er i ng and engr ave i nt o t he 
whi t e cor e.   Mi ni mum si ze of  namepl at es shal l  be 25 by 65 mm 1 by 2. 5 i nches.   
Let t er i ng shal l  be mi ni mum of  6. 40 mm 0. 25 i nch hi gh nor mal  bl ock st y l e.   
Key t he namepl at es t o a char t  and schedul e f or  each syst em t o i dent i f y i t s  
f unct i on.   Fr ame char t s and schedul es under  gl ass,  and l ocat e wher e 
di r ect ed near  each syst em.   Fur ni sh t wo copi es of  each char t  and schedul e.
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2. 8   SHALLOW CONCRETE TRENCH

a.   Cast - i n- Pl ace Concr et e:   Pr ovi de concr et e as speci f i ed i n Sect i on 
03 30 00 CAST- I N- PLACE CONCRETE,  except  as modi f i ed her ei n.   Concr et e 
shal l  be 30 MPa 4000 psi  mi ni mum 28 day compr essi ve st r engt h,  ai r  
ent r ai ned admi xt ur e (  133 gr ams per  cubi c met er  3. 6 ounces per  cubi c 
yar d) ,  wi t h wat er - r educi ng admi xt ur e (  814 gr ams per  cubi c met er  22 
ounces per  cubi c yar d) ,  r ei nf or ced wi t h ASTM A615/ A615M def or med st eel  
bars.

b.   Pr ecast  Concr et e:   Pr ovi de as speci f i ed i n Sect i on 03 42 13. 00 10 
PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTI ON,  except  as 
modi f i ed her ei n.   Concr et e shal l  be 30 MPa 4000 psi  mi ni mum 28 day 
compr essi ve st r engt h,  ai r - ent r ai ned.

c.   Gasket  Mat er i al :   Pr ovi de neopr ene pad,  not  l ess t han 50 mm 2 i nch wi de 
by 6. 40 mm 0. 25 i nch t hi ck,  bet ween concr et e t r ench cover s and concr et e 
t r ench wal l  t ops.

d.   Backi ng Rods:   Pr ovi de compr essi bl e,  nonshr i nkabl e,  nonr eact i ve wi t h 
j oi nt  seal ant  and nonabsor pt i ve t ype such as uphol st er y cor d,  cot t on,  
j ut e,  or  pl ast i c  r od,  al l  f r ee of  oi l s  or  bi t umens.

e.   Separ at i ng Tape:   Pr ovi de pol yet hyl ene or  pol yest er  t ape,  0. 08 mm 3 mi l  
mi ni mum t hi ckness or  maski ng t ape,  r ubber  t ape,  or  ot her  bar r i er  sheet ,  
nonr eact i ve,  nonabsor pt i ve,  adhesi ve- back t ape,  3. 20 mm 0. 12 i nch wi der  
t han nor mal  wi dt h of  t he j oi nt .

f .   Dowel  Bar s:   Pr ovi de ASTM A615/ A615M i ncl udi ng suppl ement ar y 
r equi r ement s ( S1) ,  Gr ade 40 or  60 f or  pl ai n bi l l et - st eel  concr et e 
r ei nf or cement  bar s.   Coat  s l i di ng por t i on of  each bar  wi t h l acquer  
r esi st i ng pr i mer .   Remove bur r s and pr oj ect i ons f r om t he bar s.   Fi t  t he 
out er  end of  t he s l i di ng por t i on of  each dowel  wi t h a t i ght - f i t t i ng 
met al  s l eeve whi ch conf or ms t o manuf act ur er ' s r ecommendat i on f or  t he 
dowel  bar s.

g.   Ext er i or  Seal ant :   ASTM C920,  Type S or  Type M,  Cl ass 25.   Pr ovi de 
Gr ade NS,  Use NT,  seal ant  f or  j oi nt s i n ver t i cal  sur f aces.   Pr ovi de 
Gr ade P,  Use T,  seal ant  f or  j oi nt s i n hor i zont al  sur f aces.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l at i on of  ext er i or  heat  di st r i but i on syst em i ncl udi ng equi pment ,  
mat er i al s,  wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  exami nat i on,  
i nspect i on,  and t est i ng shal l  be i n accor dance wi t h ASME B31. 1,  except  as 
modi f i ed her ei n.   I nst al l  pi pi ng st r ai ght  and t r ue t o bear  evenl y on 
suppor t s and sand beddi ng mat er i al .   I nst al l  val ves wi t h st ems hor i zont al  
or  above cent er l i ne of  pi pe.   Pr ovi de f l anges or  uni ons at  val ves,  t r aps,  
st r ai ner s,  connect i ons t o equi pment ,  and as i ndi cat ed.

a.   Cl eani ng of  Pi pi ng:   Keep t he i nt er i or  and ends of  new pi pi ng and 
exi st i ng pi pi ng af f ect ed by t he Cont r act or ' s oper at i ons,  c l eaned of  
wat er  and f or ei gn mat t er  dur i ng i nst al l at i on by usi ng pl ugs or  ot her  
appr oved met hods.   When wor k i s not  i n pr ogr ess,  secur el y c l ose open 
ends of  pi pe and f i t t i ngs t o pr event  ent r y of  wat er  and f or ei gn 
mat t er .   I nspect  pi pi ng bef or e pl aci ng i nt o posi t i on.
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b.   Demol i t i on:   Remove mat er i al s  so as not  t o damage mat er i al s whi ch ar e 
t o r emai n.   Repl ace exi st i ng wor k damaged by t he Cont r act or ' s 
oper at i ons wi t h new wor k of  t he same const r uct i on.

3. 2   PIPING

Test ,  i nspect ,  and appr ove pi pi ng bef or e bur yi ng,  cover i ng,  or  conceal i ng.   
Pr ovi de f i t t i ngs f or  changes i n di r ect i on of  pi pi ng and f or  connect i ons.   
Reduci ng br anch connect i ons i n st eel  pi pi ng may be made wi t h f or ged br anch 
out l et  r educi ng f i t t i ngs f or  br anches t wo or  mor e pi pe s i zes smal l er  t han 
mai ns.   Br anch out l et  f i t t i ngs 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 pi pe,  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.   St ab t ype connect i ons wi l l  not  
be per mi t t ed.   Joi nt i ng compound f or  pi pe t hr eads shal l  be Tef l on pi pe 
t hr ead past e.   Pi pe ni ppl es 150 mm 6 i nches l ong and shor t er  shal l  be 
Schedul e 80 st eel  pi pe.   Make changes i n pi pi ng s i zes t hr ough t aper ed 
r educi ng f i t t i ngs;  bushi ngs wi l l  not  be per mi t t ed.

a.   Fi t t i ngs and End Connect i ons:   For  s i zes l ess t han 25 mm 1 i nch pr ovi de 
t hr eaded f i t t i ngs and end connect i ons.   For  s i zes 25 t o 50 mm 1 t o 2 
i nches pr ovi de t hr eaded or  socket - wel di ng or  but t wel di ng f i t t i ngs and 
end connect i ons;  pr ovi de t hr eaded connect i ons f or  t hr eaded val ves,  
t r aps,  st r ai ner s,  and t hr eaded connect i ons t o equi pment .   For  s i zes 65 
mm 2. 5 i nches and l ar ger  pr ovi de but t wel di ng f i t t i ngs and end 
connect i ons;  pr ovi de f l anged connect i ons f or  f l anged val ves,  t r aps,  
st r ai ner s,  and f l anged connect i ons t o equi pment .

b.   Wel di ng:   ASME B31. 1,  met al l i c  ar c pr ocess,  i ncl udi ng qual i f i cat i on of  
welders.

c.   Pi pe Hanger s and Suppor t s:   Pr ovi de addi t i onal  hanger s and suppor t s f or  
concent r at ed l oads i n pi pi ng bet ween hanger s and suppor t s,  such as f or  
val ves.   Suppor t  st eel  pi pi ng as f ol l ows:

MAXI MUM SPACI NG ( METER)

Pi pe Si ze ( mm) 25 and 
under

40 50 80 100 150 200 250 300

St eel  Pi pi ng 2.70 3.70 4.00 4.60 5.20 6.40 7.30 8.00 9.20

MAXI MUM SPACI NG ( FEET)

Pi pe Si ze 
(inches)

one 
and 
under

1.5 2 3 4 6 8 10 12

St eel  Pi pi ng 9 12 13 15 17 21 24 26 30
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3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Inspections

Pr i or  t o i ni t i al  oper at i on,  i nspect  pi pi ng syst em f or  compl i ance wi t h 
dr awi ngs,  speci f i cat i ons,  and manuf act ur er ' s submi t t al s.

3. 3. 2   Pi pi ng Test s

Bef or e f i nal  accept ance of  t he wor k,  t est  each syst em as i n ser vi ce t o 
demonst r at e compl i ance wi t h cont r act  r equi r ement s.   Bef or e i nsul at i on i s 
appl i ed,  hydr ost at i cal l y  t est  each pi pi ng syst em at  not  l ess t han [ 1551]  
[ 3447]  kPa ( gage)  [ 225]  [ 500]  psi g i n accor dance wi t h ASME B31. 1,  wi t h no 
l eakage or  r educt i on i n gage pr essur e f or  2 hour s.   Fl ush and cl ean pi pi ng 
bef or e pl aci ng i n oper at i on.   Fl ush pi pi ng at  a mi ni mum vel oci t y of  2. 40 
met er s per  second 8 f ps.   Cor r ect  def ect s i n wor k pr ovi ded by Cont r act or  
and r epeat  t est s unt i l  wor k i s compl i ance wi t h cont r act  r equi r ement s.   
Fur ni sh pot abl e wat er ,  el ect r i c i t y,  i nst r ument s,  connect i ng devi ces,  and 
per sonnel  f or  t est s.

3. 4   FI ELD PAI NTI NG

Af t er  compl et i on of  f i el d i nspect i ons and t est s,  c l ean and pai nt  met al  
sur f aces exposed t o weat her  and i n manhol es,  i ncl udi ng val ves,  st r ai ner s,  
t r aps,  f l ow met er s,  pi pe f l anges,  bol t s,  nut s,  washer s,  pi pe hanger s,  
suppor t ,  expansi on j oi nt s,  manhol e dr ai ner s,  and mi scel l aneous met al .   Do 
not  pai nt  pi pi ng pr i or  t o t he appl i cat i on of  f i el d- appl i ed i nsul at i on.   Do 
not  pai nt  st ai nl ess st eel  or  al umi num j acket s.   Appl y pai nt  t o c l ean dr y 
sur f aces.   Cl ean sur f aces t o r emove dust ,  di r t ,  r ust ,  oi l ,  and gr ease.   
Pr ovi de sur f aces wi t h t wo coat s of  enamel  pai nt  appl i ed t o a t ot al  mi ni mum 
dr y f i l m t hi ckness of  0. 05 mm 2 mi l s.   Appl y t he second coat  of  pai nt  af t er  
t he pr ecedi ng coat  i s  t hor oughl y dr y.   Col or  of  f i ni sh coat  shal l  be 
al umi num or  l i ght  gr ay.   Pai nt  shal l  be r at ed f or  use on hot  met al  sur f aces 
up t o 232 degr ees C 450 degr ees F and f or  use on sur f aces exposed t o 
weather.

3. 5   CONNECTI ONS TO EXI STI NG SYSTEMS

Not i f y Cont r act i ng Of f i cer  i n wr i t i ng at  l east  15 days pr i or  t o dat e t he 
connect i ons ar e r equi r ed.   Obt ai n appr oval  bef or e i nt er r upt i ng ser v i ce.
Pr ovi de mat er i al s r equi r ed t o make connect i ons i nt o exi st i ng syst ems and 
per f or m excavat i ng,  backf i l l i ng,  compact i ng,  and ot her  i nci dent al  l abor  as 
required.

        - -  End of  Sect i on - -
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