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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  wel di ng of  met al s f or  mechani cal  use.

Thi s sect i on cover s wor k r equi r i ng st eel  wel di ng.   
Accor di ngl y,  i ncl ude Sect i on 05 05 23. 16 STRUCTURAL 
WELDI NG;  i n t hi s speci f i cat i on i f  any such wel di ng 
i s r equi r ed.

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 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

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

PART 1   GENERAL

1. 1   REFERENCES

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

ASME B31. 1 ( 2022)  Power  Pi pi ng

ASME B31. 3 ( 2022;  Er r at a 2023)  Pr ocess Pi pi ng

ASME B31. 4 ( 2022)  Pi pel i ne Tr anspor t at i on Syst ems f or  
Li qui d Hydr ocar bons and Ot her  Li qui d

ASME B31. 5 ( 2022)  Ref r i ger at i on Pi pi ng and Heat  
Tr ansf er  Component s

ASME B31. 8 ( 2022;  Suppl ement  2022)  Gas Tr ansmi ssi on 
and Di st r i but i on Pi pi ng Syst ems

ASME B31. 9 ( 2020)  Bui l di ng Ser vi ces Pi pi ng

ASME BPVC SEC I X ( 2017;  Er r at a 2018)  BPVC Sect i on 
I X- Wel di ng,  Br azi ng and Fusi ng 
Qual i f i cat i ons

ASME BPVC SEC V ( 2017)  BPVC Sect i on V- Nondest r uct i ve 
Exami nat i on

ASME BPVC SEC VI I I  D1 ( 2019)  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

ASME BPVC SEC VI I I  D2 ( 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 
2- Al t er nat i ve Rul es

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I PC ( 2021)  I nt er nat i onal  Pl umbi ng Code

NATI ONAL AERONAUTI CS AND SPACE ADMI NI STRATI ON ( NASA)

RCBEA GUI DE ( 2004)  NASA Rel i abi l i t y  Cent er ed Bui l di ng 
and Equi pment  Accept ance Gui de
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NATI ONAL BOARD OF BOI LER AND PRESSURE VESSEL I NSPECTORS ( NBBI )

NBBI  NB- 23 ( 2013)  Nat i onal  Boar d I nspect i on Code

PI PE FABRI CATI ON I NSTI TUTE ( PFI )

PFI  ES 1 ( 2010)  I nt er nal  Machi ni ng and Sol i d 
Machi ned Backi ng Ri ngs f or  Ci r cumf er ent i al  
But t  Wel ds

PFI  ES 3 ( 2009)  Fabr i cat i ng Tol er ances

PFI  ES 7 ( 2013)  Mi ni mum Lengt h and Spaci ng f or  
Wel ded Nozzl es

PFI  ES 21 ( 2010)  I nt er nal  Machi ni ng and Fi t - up of  
GTAW Root  Pass Ci r cumf er ent i al  But t  Wel ds

PFI  ES 31 ( 2016)  St andar d f or  Pr ot ect i on of  Ends of  
Fabr i cat ed Pi pi ng Assembl i es

PFI  ES 35 ( 2016)  Nonsymmet r i cal  Bevel s and Joi nt  
Conf i gur at i ons f or  But t  Wel ds

PFI  TB1 ( 2013)  Pr essur e -  Temper at ur e Rat i ngs of  
Seaml ess Pi pe Used i n Power  Pl ant  Pi pi ng 
Syst ems

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

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

29 CFR 1926 Saf et y and Heal t h Regul at i ons f or  
Const r uct i on

1. 2   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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 ct  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 ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
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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"  c l assi f i cat i on i ndi cat es submi t t al s 
r equi r ed as pr oof  of  compl i ance f or  sust ai nabi l i t y  
Gui di ng Pr i nci pl es Val i dat i on or  Thi r d Par t y 
Cer t i f i cat i on and as descr i bed i n Sect i on 01 33 00 
SUBMI TTAL PROCEDURES.

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"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat 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 code f ol l owi ng t he " G"  c l assi f i cat 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 he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Wel di ng Equi pment ;  G[ ,  [ ____] ]

Wel di ng Rods and Accessor i es;  G[ ,  [ ____] ]

SD- 04 Sampl es

Wel der ' s Pr e- Qual i f i cat i on Sampl es;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

Radi ogr aphs

PT&I  Test s

SD- 07 Cer t i f i cat es

Cer t i f i ed Wel di ng Pr ocedur e Speci f i cat i ons ( WPS) ;  G[ ,  [ ____] ]

Cer t i f i ed Br azi ng Pr ocedur e Speci f i cat i ons ( BPS) ;  G[ ,  [ ____] ]

Cer t i f i ed Pr ocedur e Qual i f i cat i on Recor ds ( PQR) ;  G[ ,  [ ____] ]

Cer t i f i ed Wel der  Per f or mance Qual i f i cat i ons ( WPQ) ;  G[ ,  [ ____] ]

Cer t i f i ed Br azer  Per f or mance Qual i f i cat i ons ( BPQ) ;  G[ ,  [ ____] ]

Cer t i f i cat es of  Conf or mance

1. 3   QUALI TY CONTROL

Wi t hi n [ f i f t een]  [ _____]  cal endar  days af t er  r ecei pt  of  Not i ce t o Pr oceed,  
submi t  f or [  appr oval ] [  r evi ew]  t o t he Cont r act i ng Of f i cer  Cer t i f i ed 
Wel di ng Pr ocedur e Speci f i cat i ons ( WPS) ,  Cer t i f i ed Br azi ng Pr ocedur e 
Speci f i cat i ons ( BPS)  and Cer t i f i ed Pr ocedur e Qual i f i cat i on Recor ds ( PQR) .
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[ Fi f t een]  [ _____]  cal endar  days pr i or  t o any empl oyee wel di ng on pr oj ect  
mat er i al ,  submi t  f or [  appr oval ] [  r evi ew]  t o t he Cont r act i ng Of f i cer [  t wo]  
[ _____]  copi es of  each Cer t i f i ed Wel der  Per f or mance Qual i f i cat i ons ( WPQ)  
and Cer t i f i ed Br azer  Per f or mance Qual i f i cat i ons ( BPQ) .

For  saf et y,  conf or m al l  wor k per f or med t o 29 CFR 1910 and 29 CFR 1926.

1. 3. 1   Per sonnel  Qual i f i cat i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s speci f i cat i on cont ai ns t he mi ni mum 
r equi r ement s f or  qual i f y i ng wel di ng pr ocedur es,  
wel der s,  and wel di ng oper at or s f or  maki ng and 
i nspect i ng wel ds i n mechani cal  f abr i cat i ons of  
car bon st eel ,  l ow al l oy st eel ,  ext r a- hi gh- st r engt h 
quenched and t emper ed l ow al l oy st eel s,  and 
aust eni t i c  st ai nl ess st eel  mat er i al s.

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

[ No pr e- qual i f i ed wel di ng pr ocedur es ar e al l owed.   Pr ovi de qual i f i cat i on of  
wel di ng pr ocedur es and wel der s by t est s pr escr i bed i n accor dance wi t h 
ASME BPVC SEC I X,  not wi t hst andi ng t he f act  t he code or  speci f i cat i on may 
al l ow pr e- qual i f i ed pr ocedur es.

] Submi t  wel der ' s pr e- qual i f i cat i on sampl es pr epar ed by qual i f i ed wel di ng 
oper at or s per f or mi ng wor k on cont r act  pr i or  t o st ar t .   Onl y af t er  
accept ance of  sampl es,  ar e qual i f i ed wel di ng oper at or s per mi t t ed t o begi n 
wor k.

1. 3. 2   Pr essur e Vessel s Qual i f i cat i on

Ensur e qual i f i cat i on document s[  WPS] [  BPS] ,  PQR and[  WPQ] [  BPQ]  ar e i n 
accor dance wi t h ASME BPVC SEC I X.

1. 3. 3   Pi pi ng Qual i f i cat i ons

1. 3. 3. 1   Hi gh Pr essur e Pi pi ng

Ensur e qual i f i cat i on document s f or  860 ki l opascal  125 psi g or  above, [  
( WPS] [  BPS] ,  PQR and[  WPQ) ] [  BPQ]  ar e i n accor dance wi t h ASME BPVC SEC I X.

1. 3. 3. 2   Low Pr essur e Pi pi ng

Per f or m al l  pl umbi ng wor k by a st at e l i censed pl umber  r egi st er ed i n t he 
st at e wher e t he wor k i s bei ng per f or med.

Submi t  cer t i f i cat es of  conf or mance f or  t he f ol l owi ng:

1. 3. 3. 2. 1   Ref r i ger at i on Pi pi ng

Qual i f i cat i on document s f or  bel ow 860 ki l opascal  125 psi g, [  WPS] [  BPS] ,  
PQR and[  WPQ] [  BPQ]  f or  " Ref r i ger at i on Pi pi ng"  i n accor dance wi t h 
ASME B31. 5.

1. 3. 3. 2. 2   Ot her  Low Pr essur e Pi pi ng

Qual i f i cat i on document s f or  bel ow 860 ki l opascal  125 psi g, [  WPS] [  BPS] ,  
PQR and[  WPQ] [  BPQ]  f or  ot her  l ow pr essur e pi pi ng syst ems i n accor dance 
wi t h ASME B31. 9 f or  " Bui l di ng Ser vi ces Pi pi ng" .
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1. 3. 4   Pr edi ct i ve Test i ng and I nspect i on Technol ogy Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t est s pr escr i bed i n Sect i on 01 83 13. 07 40 
RELI ABI LI TY CENTERED ACCEPTANCE FOR SUPERSTRUCTURE 
PERFORMANCE REQUI REMENTS and Sect i on 01 86 12. 07 40 
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL 
SYSTEMS ar e MANDATORY f or  al l  [ NASA]  [ _____]  asset s 
and syst ems i dent i f i ed as Cr i t i cal ,  Conf i gur ed,  or  
Mi ssi on Essent i al .   I f  t he syst em i s non- cr i t i cal ,  
non- conf i gur ed,  and not  mi ssi on essent i al ,  use sound 
engi neer i ng di scr et i on t o assess t he val ue of  addi ng 
t hese addi t i onal  t est  and accept ance r equi r ement s.   
See Sect i on 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS f or  addi t i onal  
i nf or mat i on r egar di ng cost  f easi bi l i t y  of  PT&I .

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

Thi s sect i on cont ai ns syst ems and equi pment  component s r egul at ed by NASA' s 
Rel i abi l i t y  Cent er ed Bui l di ng and Equi pment  Accept ance Pr ogr am.   Thi s 
pr ogr am r equi r es t he use of  Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t echnol ogi es i n conf or mance wi t h RCBEA GUI DE t o ensur e bui l di ng equi pment  
and syst ems have been i nst al l ed pr oper l y and cont ai n no i dent i f i abl e 
def ect s t hat  shor t en t he desi gn l i f e of  a syst em and i t s component s.   
Sat i sf act or y compl et i on of  al l  accept ance r equi r ement s i s r equi r ed t o 
obt ai n Gover nment  appr oval  and accept ance of  t he wor k.

Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on 
01 86 12. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS.

PART 2   PRODUCTS

2. 1   EQUI PMENT

2. 1. 1   Wel di ng Equi pment

Submi t  manuf act ur er ' s cat al og dat a f or  wel di ng equi pment  and wel di ng r ods 
and accessor i es.   Ensur e al l  equi pment  meet s r ef er enced st andar ds 
cont ai ned i n t hi s sect i on.

PART 3   EXECUTI ON

3. 1   ERECTI ON

3. 1. 1   Pr essur e Vessel s

3. 1. 1. 1   New Const r uct i on

Ensur e t he f abr i cat i on,  wel di ng,  br azi ng and i nspect i on meet  t he 
r equi r ement s of [  ASME BPVC SEC VI I I  D1] [  ASME BPVC SEC VI I I  D2] .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f i er  shoul d al so r ef er ence any compani on 
codes necessar y t o meet  appl i cabl e nat i onal  
st andar ds or  speci f i c  pr oj ect  r equi r ement s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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3. 1. 1. 2   Repai r s t o Exi st i ng Pr essur e Vessel s

Code St amped Vessel s:   Meet  t he f abr i cat i on,  wel di ng,  br azi ng and 
i nspect i on r equi r ement s of  NBBI  NB- 23.

Non- Code Vessel s:   Meet  t he f abr i cat i on,  wel di ng,  br azi ng and i nspect i on 
r equi r ement s of  NBBI  NB- 23 wi t h t he f ol l owi ng except i on:

a.   I t  i s  not  necessar y t hat  a Nat i onal  Boar d Code I nspect or  i nspect  t he 
wor k.

b.   A Nat i onal  Boar d ( " R"  St amp)  Code st ampi ng i s not  r equi r ed.

3. 1. 2   Pi pi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f i er  may el ect  t o use any or  al l  of  t he 
f ol l owi ng f abr i cat i on gui del i nes.   Any compani on 
code r equi r ement s may be added at  t he speci f i er ' s 
opt i on.

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

3. 1. 2. 1   Hi gh Pr essur e 860 Ki l opascal  125 Psi g or  Above

St eam Pi pi ng:   Fabr i cat e,  assembl e,  and wel d,  br aze pi pi ng syst ems i n 
accor dance wi t h ASME B31. 1,  and Power  Pi pi ng Codes,  PFI  ES 1,  PFI  ES 3,  
PFI  ES 7,  PFI  ES 21,  PFI  ES 31,  PFI  ES 35,  and PFI  TB1,  of  t he Pi pi ng 
Fabr i cat i on I nst i t ut e' s compani on code r equi r ement s.

Ot her  Hi gh Pr essur e Pi pi ng:   Fabr i cat e,  assembl e,  and wel d,  br aze ot her  
hi gh pr essur e pi pi ng syst ems i n accor dance wi t h ASME B31. 3,  and Power  
Pi pi ng Codes,  PFI  ES 1,  PFI  ES 3,  PFI  ES 7,  PFI  ES 21,  PFI  ES 31,  PFI  ES 35,  
and PFI  TB1,  of  t he Pi pi ng Fabr i cat i on I nst i t ut e' s compani on code 
r equi r ement s.

3. 1. 2. 2   Low Pr essur e Bel ow 860 Ki l opascal  125 Psi g

3. 1. 2. 2. 1   Ref r i ger at i on Pi pi ng

Fabr i cat e,  assembl e,  and wel d,  br aze pi pi ng syst ems i n accor dance wi t h t he 
ASME B31. 5.

3. 1. 2. 2. 2   Pl umbi ng

Fabr i cat e,  assembl e,  and wel d,  br aze pl umbi ng syst ems i n accor dance wi t h 
I CC I PC.

3. 1. 2. 2. 3   Ot her  Low Pr essur e Pi pi ng

Fabr i cat e,  assembl e,  and wel d,  br aze ot her  l ow pr essur e pi pi ng syst ems i n 
accor dance wi t h ASME B31. 9

3. 1. 2. 2. 4   Pi pel i ne Tr anspor t at i on Syst ems

For  Li qui d Hydr ocar bons and Ot her  Li qui d;  f abr i cat e,  assembl e,  and wel d,  
br aze ot her  l ow pr essur e pi pi ng syst ems i n accor dance wi t h t he ASME B31. 4
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3. 1. 2. 2. 5   Gas Tr ansmi ssi on and Di st r i but i on Pi pi ng Syst ems

Fabr i cat e,  assembl e,  and wel d,  br aze ot her  l ow pr essur e pi pi ng syst ems i n 
accor dance wi t h t he ASME B31. 8

3. 1. 3   Heat  I nput  Requi r ement s

3. 1. 3. 1   Pr eheat

Do not  wel d at  ambi ent  t emper at ur e bel ow 0 degr ees C 32 degr ees F,  or  when 
t he sur f aces ar e wet  or  exposed t o r ai n,  snow,  or  hi gh wi nd.   Ensur e t he 
t emper at ur e of  t he met al s i n t he ar ea wher e t he wel di ng i s per f or med i s 
not  l ess t han 10 degr ees C 50 degr ees F.   When t he ambi ent  condi t i ons ar e 
such t hat  t he nor mal  t emper at ur e of  t he base met al  i s  bel ow 10 degr ees C 
50 degr ees F,  pr eheat  t he ar ea sur r oundi ng t he j oi nt  t o pr ovi de a base 
met al  t emper at ur e of  38 degr ees C 100 degr ees F f or  a di st ance of  at  l east  
75 mi l l i met er  3- i nches i n al l  di r ect i ons f r om t he j oi nt  t o be wel ded.   
Pr eheat  i n accor dance wi t h ASME BPVC SEC VI I I  D1[ ,  ASME BPVC SEC VI I I  D2]  
and ASME BPVC SEC V.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When wel di ng a st eel  whi ch i s at  an i ni t i al  
t emper at ur e bel ow 38 degr ees C 100 degr ees F,  
l ocal i zed pr eheat i ng may be r equi r ed t o r emove 
moi st ur e f r om t he sur f ace of  t he st eel .

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

3. 1. 3. 2   I nt er pass

I n a mul t i pass wel d,  t he i nt er pass t emper at ur e i s t he t emper at ur e of  t he 
wel d met al  bef or e t he next  pass i s st ar t ed.   Ensur e i nt er pass r equi r ement s 
ar e i n accor dance wi t h[  ASME BPVC SEC VI I I  D1] [  ASME BPVC SEC V] [  
ASME BPVC SEC VI I I  D2] .

3. 1. 3. 3   Post wel d

Do not  appl y a post wel d heat  t r eat ment  t o wel dment s unl ess not ed i n t he 
appl i cabl e code wel di ng document at i on,  WPS,  PQR and WPQ.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Nondest r uct i ve Test i ng ( NDT)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nspect i on and accept ance r equi r ement s of  
t hese codes and st andar ds ar e t he mi ni mum 
r equi r ement s.   Addi t i onal  i nspect i ons and t i ght er  
accept ance r equi r ement s may be used;  i f  r equi r ed,  
annot at e t he addi t i onal  NDT r equi r ement s on t he 
speci f i cat i ons/ dr awi ngs.

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

3. 2. 1. 1   Gener al

Per f or m f abr i cat i on and er ect i on i nspect i ons pr i or  t o assembl y,  dur i ng 
assembl y,  dur i ng wel di ng and af t er  wel di ng t o ensur e t hat  mat er i al s and 
wor kmanshi p meet  t he r equi r ement s of  t he cont r act  document s.

Submi t  r adi ogr aphs t o t he Cont r act i ng Of f i cer .   Ver i f y each speci f i ed 
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r adi ogr aph,  as a mi ni mum,  has t he f ol l owi ng addi t i onal  i nf or mat i on 
per manent l y i ncl uded i n t he i mage:

a.   Agency Wel d No.  ( i ncl udi ng r epai r  cycl e no. )

b.   Agency Dr awi ng No.

c.   Agency Vi ew No.

d.   Agency Cont r act  No.

Fi nal  i nt er pr et at i on and accept ance of  al l  r adi ogr aphs of  wel ded j oi nt s,  
wi t h t he except i on of  code st amped pr essur e vessel  wel ds,  wi l l  be by t he 
Cont r act i ng Of f i cer .

Fi nal  accept ance of  al l  wel ded,  br azed j oi nt s wi l l  be by t he Cont r act i ng 
Of f i cer .

Pr i or  t o t he Cont r act i ng Of f i cer ' s i nspect i on,  r emove al l  s l ag and scal e 
f r om al l  wel ds.   Pr ocedur es whi ch pr oduce not ches i n ei t her  t he wel d met al  
or  adj acent  base met al  ar e not  accept abl e.

I mmedi at el y r epai r  unaccept abl e wel ds and make r eady f or  Gover nment  
r e- i nspect i on at  no addi t i onal  cost  t o t he Gover nment .

Af t er  wel d j oi nt s have been sat i sf act or i l y  compl et ed and accept ed by t he 
Cont r act i ng Of f i cer ,  c l ean t he j oi nt  ar ea t o a br i ght ,  unpi t t ed,  and 
unscar r ed sur f ace and pr ot ect  i n accor dance wi t h t he cont r act  document s.

3. 2. 1. 2   Pr essur e Vessel s

3. 2. 1. 2. 1   Test  Met hod

Per f or m al l  nondest r uct i ve t est i ng i n accor dance wi t h t he r equi r ement s of  
ASME BPVC SEC V.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he speci f i ed syst em i s i dent i f i ed as 
cr i t i cal ,  conf i gur ed,  or  mi ssi on essent i al ,  use 
Sect i on 01 83 13. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR SUPERSTRUCTURE PERFORMANCE 
REQUI REMENTS and 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS t o est abl i sh 
pr edi ct i ve and accept ance t est i ng cr i t er i a.  and 
coor di nat e t hose r equi r ement s wi t h t hi s sect i on.   
Add t he f ol l owi ng par agr aph.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on [
01 83 13. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR SUPERSTRUCTURE 
PERFORMANCE REQUI REMENTS]  [ and]  [ 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS] .

3. 2. 1. 2. 2   Accept ance Requi r ement s

Ensur e accept ance r equi r ement s ar e i n accor dance wi t h[  ASME BPVC SEC V] [  
ASME BPVC SEC VI I I  D2]
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3. 2. 1. 3   Pi pi ng

3. 2. 1. 3. 1   Test  Met hod

Per f or m NDT of  al l  pi pi ng syst ems,  except  pl umbi ng syst ems,  i n accor dance 
wi t h t he r equi r ement s of  ASME BPVC SEC V.

[ For  hi gh pr essur e ( 860 ki l opascal  125 psi g or  above)  syst ems,  f ul l y  
exami ne no l ess t han 10 per cent  of  al l  but t  wel ds by r andom r adi ogr aphy.   
Sel ect  wel ds t o be exami ned t o ensur e t hat  t he wor k pr oduct  of  each wel der  
or  wel di ng oper at or  doi ng t he pr oduct i on wel di ng i s i ncl uded.   I f  any of  
t he but t  wel ds exami ned r eveal s an unaccept abl e i ndi cat i on,  exami ne and 
accept  by r adi ogr aphy,  al l  but t  wel ds wel ded by [ t hat ]  [ t hose]  wel der [ s] .

] 3. 2. 1. 3. 2   Accept ance Requi r ement s

Hi gh Pr essur e ( 860 ki l opascal  125 psi g or  above) :

a.   St eam pi pi ng syst ems -  ASME B31. 1

b.   Ot her  hi gh pr essur e pi pi ng syst ems -  ASME B31. 3

Low Pr essur e { Bel ow 860 ki l opascal  125 psi g) :

a.   Ref r i ger at i on pi pi ng syst ems -  ASME B31. 5.

b.   Pl umbi ng pi pi ng syst ems -  I CC I PC.

c.   Ot her  l ow pr essur e pi pi ng syst ems -  ASME B31. 1.

Ot her  Syst ems:

a.   Pi pel i ne Tr anspor t at i on Syst ems f or  Li qui d Hydr ocar bons and Ot her  
Li qui d -  ASME B31. 4

b.   Gas Tr ansmi ssi on and Di st r i but i on Pi pi ng Syst ems -  ASME B31. 8

3. 3   PROTECTI ON OF ADJACENT MATERI ALS

Pr ot ect  machi ner y,  mat er i al s,  f l oor ,  f ur ni shi ngs,  f i ni shes and ot her  i t ems 
adj acent  t o t he wel di ng,  br azi ng oper at i ons t o pr event  any damage f r om 
t hese oper at i ons.

        - -  End of  Sect i on - -
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