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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  pi pi ng and pi pi ng syst em 
component s used f or  f l ui ds and gases under  pr essur e,  
i ncl udi ng hydr aul i c syst ems.

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.

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 
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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 FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ASNT SNT- TC- 1A ( 2020)  Recommended Pr act i ce f or  Per sonnel  
Qual i f i cat i on and Cer t i f i cat i on i n 
Nondest r uct i ve Test i ng

ASNT SNT- TC- 1A Q&A Bk A ( 2010)  Suppl ement  t o Recommended Pr act i ce 
No.  SNT- TC- 1A ( Q&A Book) :  Radi ogr aphi c 
Test i ng Met hod

ASNT SNT- TC- 1A Q&A Bk B ( 2007)  Suppl ement  t o Recommended Pr act i ce  
SNT- TC- 1A ( Q&A Book) :  Magnet i c Par t i c l e 
Met hod

ASNT SNT- TC- 1A Q&A Bk C ( 2011;  Text  Cor r ect i on 2011)  Suppl ement  t o 
Recommended Pr act i ce No.  SNT- TC- 1A ( Q&A 
Book) :  Ul t r asoni c Test i ng Met hod

ASNT SNT- TC- 1A Q&A Bk D ( 2011;  Text  Cor r ect i on 2011)  Suppl ement  t o 
Recommended Pr act i ce No.  SNT- TC- 1A ( Q&A 
Book) :  Li qui d Penet r ant  Test i ng Met hod

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

ASME BPVC SEC I I - C ( 2017)  BPVC Sect i on I I - Mat er i al s Par t  
C- Speci f i cat i ons f or  Wel di ng Rods 
El ect r odes and Fi l l er  Met al s

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 
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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

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A2. 4 ( 2012)  St andar d Symbol s f or  Wel di ng,  
Br azi ng and Nondest r uct i ve Exami nat i on

AWS A3. 0M/ A3. 0 ( 2020)  St andar d Wel di ng Ter ms and 
Def i ni t i ons

AWS B2. 1/ B2. 1M ( 2021)  Speci f i cat i on f or  Wel di ng Pr ocedur e 
and Per f or mance Qual i f i cat i on

AWS QC1 ( 2016)  Speci f i cat i on f or  AWS Cer t i f i cat i on 
of  Wel di ng I nspect or s

AWS Z49. 1 ( 2021)  Saf et y i n Wel di ng and Cut t i ng and 
Al l i ed Pr ocesses

1. 2   DEFI NI TI ONS AND SYMBOLS

Def i ni t i ons ar e i n accor dance wi t h AWS A3. 0M/ A3. 0.   Symbol s ar e i n 
accor dance wi t h AWS A2. 4.

1. 3   PERFORMANCE REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  qual i t y cont r ol  i s  t o be t he 
r esponsi bi l i t y  of  t he Gover nment ,  del et e t hi s 
par agr aph.

The par agr aphs wi l l  be edi t ed and br acket ed por t i ons 
i nser t ed i f  necessar y t o ensur e pr oper  
i mpl ement at i on of  t he CONTRACTOR QUALI TY CONTROL 
PROGRAM.   The speci f i cat i on wr i t er  or  desi gn 
engi neer  must  i ndi cat e how much qual i t y cont r ol  of  
wel di ng i s needed f or  each pr oj ect  and who i s t o be 
r esponsi bl e;  i . e. ,  pr i mar i l y t he Cont r act or  or  t he 
Gover nment .

I n many cases a pr oj ect  may not  r equi r e 100 per cent  
t est i ng of  wel ds by NDE met hods.   The desi gner  must  
det er mi ne t he r equi r ed met hods and t he ext ent  of  
i nspect i on and t est i ng,  and must  i ndi cat e t he ext ent  
i n t hi s or  ot her  sect i ons of  t he pr oj ect  
speci f i cat i ons or  on t he pr oj ect  dr awi ngs by not es,  
NDE symbol s,  or  ot her  means.   The r ef er enced 
appl i cabl e publ i cat i ons wi l l  be used f or  gui dance i n 
det er mi ni ng i nspect i on and t est i ng r equi r ement s.

The speci f i cat i ons or  dr awi ngs must  c l ear l y i ndi cat e 
whi ch j oi nt s r equi r e 100 per cent  NDE i nspect i on,  
whi ch j oi nt s r equi r e r andom NDE i nspect i on,  and 
whi ch NDE met hods ar e t o be empl oyed f or  each 
j oi nt .   For  r andom i nspect i on,  t he dr awi ngs must  
i ndi cat e t he l ocat i on,  number  of  j oi nt s,  and mi ni mum 
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i ncr ement  l engt h of  wel d t hat  wi l l  be NDE i nspect i on 
wi t hout  pr edi scl osi ng t he exact  spot s t o be 
exami ned.   Joi nt s not  i ndi cat ed t o be t est ed by NDE 
met hods must  be subj ect  t o v i sual  i nspect i on onl y.   
I n cases wher e t he nat ur e of  t he wel di ng i s such as 
t o r equi r e v i sual  i nspect i on onl y,  t he r equi r ement s 
f or  NDE shoul d be del et ed f r om t hese par agr aphs and 
f r om par agr aph I nspect i on and NDE Per sonnel .

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

Qual i t y of  al l  j oi nt  pr epar at i on,  wel di ng,  and exami nat i on i s t he 
Cont r act or ' s r esponsi bi l i t y  f or .   Cl ear l y i dent i f y and r ecor d al l  
mat er i al s used i n t he wel di ng oper at i ons.   The i nspect i on and t est i ng 
def i ned i n t hi s speci f i cat i on ar e mi ni mum r equi r ement s.   Addi t i onal  
i nspect i on and t est i ng i s t he r esponsi bi l i t y  of  t he Cont r act or  when i t  i s  
deemed necessar y t o achi eve t he qual i t y r equi r ed.

1. 4   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  
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 
and Ai r  For ce 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 and Ai r  
For ce 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 
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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- 02 Shop Dr awi ngs

Pr essur e Pi pi ng;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Wel di ng Oper at i ons

SD- 07 Cer t i f i cat es

Qual i f i cat i ons

1. 5   QUALI FI CATI ONS

Wel di ng pr ocedur es,  wel der s,  and wel di ng oper at or s pr evi ousl y qual i f i ed by 
t est  may be accept ed f or  t he wor k wi t hout  r equal i f i cat i on,  pr ovi ded t hat  
al l  of  t he f ol l owi ng condi t i ons ar e f ul f i l l ed:

a.   Copi es of  t he wel di ng pr ocedur es,  t he pr ocedur e qual i f i cat i on t est  
r ecor ds,  and t he wel der  and wel di ng oper at or  per f or mance qual i f i cat i on 
t est  r ecor ds ar e submi t t ed and appr oved i n accor dance wi t h par agr aph 
SUBMI TTALS.

b.   Test i ng was per f or med by an appr oved t est i ng l abor at or y or  t echni cal  
consul t ant  or  by t he Cont r act or ' s appr oved qual i t y assur ance 
or gani zat i on.

c.   The wel di ng pr ocedur es,  wel der s,  and wel di ng oper at or s wer e qual i f i ed 
i n accor dance wi t h ASME BPVC SEC I X,  or  AWS B2. 1/ B2. 1M,  AR- 2 l evel ;  
and base mat er i al s,  f i l l er  mat er i al s,  el ect r odes,  equi pment ,  and 
pr ocesses conf or med t o t he appl i cabl e r equi r ement s of  t hi s 
speci f i cat i on.

d.   The r equi r ement s of  par agr aph " Renewal  of  Qual i f i cat i on"  bel ow ar e met  
and r ecor ds showi ng name of  empl oyer  and per i od of  empl oyment  usi ng 
t he pr ocess f or  whi ch qual i f i ed ar e submi t t ed as evi dence of  
conf or mance.

1. 5. 1   Wel di ng Pr ocedur es Qual i f i cat i on

Recor d i n det ai l  and qual i f y t he Wel di ng Pr ocedur e Speci f i cat i ons f or  
ever y pr oposed wel di ng pr ocedur e.   Qual i f i cat i on f or  each wel di ng 
pr ocedur e must  conf or m t o t he r equi r ement s of  [ ASME B31. 1, ]  [ ASME B31. 3, ]  [
ASME B31. 4, ]  [ ASME B31. 5, ]  [ ASME B31. 8, ]  and t o t hi s speci f i cat i on.   
Speci f y end pr epar at i on f or  but t  wel ds i ncl udi ng cl eani ng,  al i gnment ,  and 
r oot  openi ngs.   Pr ovi de pr eheat ,  i nt er pass t emper at ur e cont r ol ,  and 
post heat  t r eat ment  of  wel ds as r equi r ed by appr oved wel di ng pr ocedur es,  
unl ess ot her wi se i ndi cat ed or  speci f i ed.   Descr i be t he t ype of  backi ng 
r i ngs or  consumabl e i nser t s,  i f  used,  and i f  t hey ar e t o be r emoved,  
descr i be t he r emoval  pr ocess.   Submi t  copi es of  t he wel di ng pr ocedur e 
speci f i cat i ons and pr ocedur e qual i f i cat i on t est  r esul t s f or  each t ype of  
wel di ng r equi r ed i n accor dance wi t h par agr aph SUBMI TTALS.   Appr oval  of  any 
pr ocedur e does not  r el i eve t he Cont r act or  of  t he sol e r esponsi bi l i t y  f or  
pr oduci ng accept abl e wel ds.   I dent i f y wel di ng pr ocedur es i ndi v i dual l y and 
r ef er ence on t he det ai l  dr awi ngs or  key t o t he cont r act  dr awi ngs.
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1. 5. 2   Wel der  and Wel di ng Oper at or  Per f or mance

Pr ovi de qual i f i ed wel der  and wel di ng oper at or  assi gned t o wor k i n 
accor dance wi t h [ ASME B31. 1, ]  [ ASME B31. 3, ]  [ ASME B31. 4, ]  [ ASME B31. 5, ]  [
ASME B31. 8] .

1. 5. 2. 1   Cer t i f i cat i on

Bef or e assi gni ng wel der s or  wel di ng oper at or s t o t he wor k,  pr ovi de t he 
Cont r act i ng Of f i cer  wi t h t hei r  names t oget her  wi t h cer t i f i cat i on t hat  each 
i ndi v i dual  i s  per f or mance- qual i f i ed as speci f i ed.   St at e t he t ype of  
wel di ng and posi t i ons f or  whi ch each i s qual i f i ed,  t he code and pr ocedur e 
under  whi ch each i s qual i f i ed,  dat e qual i f i ed,  and t he f i r m and i ndi v i dual  
cer t i f y i ng t he qual i f i cat i on t est s.

1. 5. 2. 2   I dent i f i cat i on

I dent i f y each par t i cul ar  wel d wi t h t he per sonal  number ,  l et t er ,  or  symbol  
assi gned t o each wel der  or  wel di ng oper at or .   To i dent i f y wel ds,  submi t  
wr i t t en r ecor ds i ndi cat i ng t he l ocat i on of  wel ds made by each wel der  or  
wel di ng oper at or ,  and each wel der  or  wel di ng oper at or  must  appl y t he 
per sonal  mar k adj acent  t o t he wel ds usi ng a r ubber  st amp or  f el t - t i pped 
mar ker  wi t h per manent ,  weat her pr oof  i nk or  ot her  met hods appr oved by t he 
Cont r act i ng Of f i cer  t hat  do not  def or m t he met al .   For  seam wel ds,  pl ace 
i dent i f i cat i on mar ks adj acent  t o t he wel ds at  1 m 3 f oot  i nt er val s.   
I dent i f i cat i on by di e st amps or  el ect r i c et cher s wi l l  not  be al l owed.

1. 5. 2. 3   Renewal  of  Qual i f i cat i on

Requal i f i cat i on of  a wel der  or  wel di ng oper at or  i s r equi r ed under  any of  
t he f ol l owi ng condi t i ons:

a.   When a wel der  or  wel di ng oper at or  has not  used t he speci f i c  wel di ng 
pr ocess f or  a per i od of  3 mont hs;  t he per i od may be ext ended t o 6 
mont hs i f  t he wel der  or  wel di ng oper at or  has been empl oyed on some 
ot her  wel di ng pr ocess.

b.   When a wel der  or  wel di ng oper at or  has not  wel ded wi t h any pr ocess 
dur i ng a per i od of  3 mont hs,  al l  t he per sonal  qual i f i cat i ons ar e 
consi der ed expi r ed,  i ncl udi ng any ext ended by v i r t ue of  a. ,  above.

c.   Ther e i s speci f i c  r eason t o quest i on t he per son' s abi l i t y  t o make 
wel ds t hat  wi l l  meet  t he r equi r ement s of  t he speci f i cat i ons.

d.   The wel der  or  wel di ng oper at or  was qual i f i ed by an empl oyer ,  ot her  
t han t hose f i r ms per f or mi ng wor k under  t hi s cont r act ,  and a 
qual i f i cat i on t est  has not  been t aken wi t hi n t he pr ecedi ng 12 mont hs.

e.   Renewal  of  qual i f i cat i on f or  a speci f i c  wel di ng pr ocess under  
condi t i ons a. ,  b. ,  and d. ,  above,  needs t o be made on onl y a s i ngl e 
t est  j oi nt  or  pi pe of  any t hi ckness,  posi t i on,  or  mat er i al  t o 
r eest abl i sh t he wel der ' s or  wel di ng oper at or ' s qual i f i cat i on f or  any 
t hi ckness,  posi t i on,  or  mat er i al  cover ed under  pr evi ous qual i f i cat i on.

1. 5. 3   I nspect i on and NDE Per sonnel

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  qual i t y cont r ol  i s  t o be t he 
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r esponsi bi l i t y  of  t he Gover nment ,  del et e t hese 
par agr aphs.

Coor di nat e wi t h par agr aph Per f or mance.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Al l  i nspect i on and NDE per sonnel  must  be qual i f i ed i n accor dance wi t h t he 
f ol l owi ng r equi r ement s.

1. 5. 3. 1   I nspect or  Cer t i f i cat i on

Wel di ng i nspect or s must  be qual i f i ed i n accor dance wi t h AWS QC1.

1. 5. 3. 2   NDE Per sonnel

Fur ni sh cer t i f i ed NDE per sonnel ,  and est abl i sh a wr i t t en pr ocedur e f or  t he 
cont r ol  and admi ni st r at i on of  NDE per sonnel  t r ai ni ng,  exami nat i on,  and 
cer t i f i cat i on.   Base t he pr ocedur es on appr opr i at e speci f i c  and gener al  
gui del i nes of  t r ai ni ng and exper i ence r ecommended by ASNT SNT- TC- 1A,  [
ASNT SNT- TC- 1A Q&A Bk A]  [ ASNT SNT- TC- 1A Q&A Bk B]  [ ASNT SNT- TC- 1A Q&A Bk C
]  [ and]  [ ASNT SNT- TC- 1A Q&A Bk D] .

1. 6   REGULATORY REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The dr awi ngs shoul d be checked t o ensur e t hat  
any suppl ement ar y i nf or mat i on r equi r ed has been 
shown and t hat  t her e i s no conf l i c t  bet ween t he 
dr awi ngs and t he speci f i cat i ons.

Pr oj ect  dr awi ngs must  i ndi cat e,  or  t ext  of  pr oj ect  
speci f i cat i ons must  speci f y,  t he wel di ng pr ocedur es,  
and si ze,  l engt h,  t ype,  and l ocat i on of  t he wel ds,  
as necessar y.

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

Thi s sect i on cover s t he wel di ng of  pr essur e pi pi ng syst ems.   Submi t  det ai l  
dr awi ngs showi ng l ocat i on,  l engt h,  and t ype of  wel ds;  and i ndi cat i ng 
post wel d heat  t r eat ment  and NDE as r equi r ed.   Devi at i ons f r om appl i cabl e 
codes,  appr oved pr ocedur es,  and appr oved det ai l  dr awi ngs wi l l  not  be 
per mi t t ed wi t hout  pr i or  wr i t t en appr oval .   Mat er i al s or  component s wi t h 
wel ds made of f s i t e wi l l  not  be accept ed i f  t he wel di ng does not  conf or m t o 
t he r equi r ement s of  t hi s speci f i cat i on,  unl ess ot her wi se speci f i ed.   
Devel op pr ocedur es f or  wel di ng al l  met al s i ncl uded i n t he wor k.   Do not  
st ar t  wel di ng unt i l  wel di ng pr ocedur es,  wel der s,  and wel di ng oper at or s 
have been qual i f i ed.   Per f or m qual i f i cat i on t est i ng by an appr oved t est i ng 
l abor at or y,  or  by t he Cont r act or  i f  appr oved by t he Cont r act i ng Of f i cer .   
Not i f y t he Cont r act i ng Of f i cer  at  l east  24 hour s i n advance of  t he t i me 
and pl ace of  t he t est s.   When pr act i cabl e,  per f or m t he qual i f i cat i on t est s 
at  or  near  t he wor ksi t e.   Mai nt ai n cur r ent  r ecor ds of  t he t est  r esul t s 
obt ai ned i n t he wel di ng pr ocedur e,  wel di ng oper at or ,  wel der  per f or mance 
qual i f i cat i ons,  and nondest r uct i ve exami nat i on ( NDE)  pr ocedur es r eadi l y 
avai l abl e at  t he s i t e f or  exami nat i on by t he Cont r act i ng Of f i cer .   Qual i f y 
t he pr ocedur es f or  maki ng t r ansi t i on wel ds bet ween di f f er ent  mat er i al s or  
bet ween pl at es or  pi pes of  di f f er ent  wal l  t hi cknesses.   [ ASME B31. 1, ]  [
ASME B31. 3, ]  [ ASME B31. 4, ]  [ ASME B31. 5, ]  [ ASME B31. 8]  r equi r ement s f or  
br anch connect i ons may be used i n l i eu of  det ai l ed desi gns.   Unl ess 
ot her wi se speci f i ed,  t he choi ce of  wel di ng pr ocess i s t he r esponsi bi l i t y  
of  t he Cont r act or .   Saf et y pr ecaut i ons must  conf or m t o AWS Z49. 1.
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1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  al l  f i l l er  met al s,  el ect r odes,  f l uxes,  and ot her  wel di ng mat er i al s 
t o t he s i t e i n manuf act ur er s '  or i gi nal  packages and st or ed i n a dr y space 
unt i l  used.   Pr oper l y l abel  and desi gn packages t o gi ve maxi mum pr ot ect i on 
f r om moi st ur e and t o i nsur e saf e handl i ng.

1. 7. 1   Mat er i al  Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  addi t i onal  r equi r ement s ar e necessar y 
r egar di ng l i mi t s on out - of - oven exposur e t i me,  r ef er  
t o AWS D1. 1/ D1. 1M.

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

St or e mat er i al s i n a cont r ol l ed access and cl ean,  dr y ar ea t hat  i s 
weat her t i ght  and mai nt ai ned at  a t emper at ur e r ecommended by t he 
manuf act ur er .   The mat er i al s must  not  be i n cont act  wi t h t he f l oor  and 
st or e on wooden pal l et s or  cr i bbi ng.

1. 7. 1. 1   Damaged Cont ai ner s

St or e l ow- hydr ogen st eel  el ect r odes i n t hei r  seal ed shi ppi ng cont ai ner .   
I f  t he seal  i s  damaged dur i ng shi pment  or  st or age,  and t he damage i s not  
i mmedi at el y det ect ed,  r ebake t he cover ed el ect r odes i n t hat  cont ai ner  i n 
accor dance wi t h t he manuf act ur er ' s i nst r uct i ons pr i or  t o i ssuance or  
di scar d.   I f  a cont ai ner  i s damaged i n st or age and t he damage i s 
wi t nessed,  i mmedi at el y pl ace t he el ect r odes f r om t hat  cont ai ner  i n a 
st or age oven.   Pr ovi de st or age oven t emper at ur e as r ecommended by t he 
manuf act ur er  or  t he wel di ng mat er i al  speci f i cat i on.

1. 7. 1. 2   Par t i al  I ssues

When a cont ai ner  of  cover ed el ect r odes i s opened and onl y a por t i on of  t he 
cont ent  i s i ssued,  pl ace t he r emai ni ng por t i on,  wi t hi n 1/ 2 hour ,  i n a 
st or age oven.

1. 7. 2   Damaged Mat er i al s

Di scar d damaged mat er i al s.   Di scar d cover ed el ect r odes whi ch ar e oi l  or  
wat er - soaked,  di r t y,  or  on whi ch t he f l ux has separ at ed f r om t he wi r e.

PART 2   PRODUCTS

2. 1   MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Nor mal l y,  sel ect i on of  t he el ect r odes i s done 
by t he Cont r act or .   I n speci al  cases,  i f  t he 
sel ect i on of  t he pr oper  el ect r ode i s cr i t i cal  t o t he 
desi gn,  t he desi gner  may speci f y t he el ect r odes t o 
be used.   I n speci al  cases i t  al so may be necessar y 
t o speci f y t he wel di ng pr ocess.

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

Pr ovi de wel di ng mat er i al s whi ch compl y wi t h ASME BPVC SEC I I - C.   Pr ovi de 
wel di ng equi pment ,  el ect r odes,  wel di ng wi r e,  and f l uxes capabl e of  
pr oduci ng sat i sf act or y wel ds when used by a qual i f i ed wel der  or  wel di ng 
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oper at or  usi ng qual i f i ed wel di ng pr ocedur es.

PART 3   EXECUTI ON

3. 1   WELDI NG OPERATI ONS

Per f or m wel di ng i n accor dance wi t h qual i f i ed pr ocedur es usi ng qual i f i ed 
wel der s and wel di ng oper at or s.   Submi t  det ai l ed pr ocedur es whi ch def i ne 
met hods of  compl i ance t o cont r act  dr awi ngs and speci f i cat i ons.   I nspect i on 
and mat er i al  pr ocur ement  r ecor ds.   Syst em and mat er i al  t est i ng and 
cer t i f i cat i on r ecor ds.   Wr i t t en r ecor ds and dr awi ngs i ndi cat i ng l ocat i on 
of  wel ds made by each wel der  or  wel di ng oper at or .

Do not  per f or m wel di ng when t he qual i t y of  t he compl et ed wel d coul d be 
i mpai r ed by t he pr evai l i ng wor ki ng or  weat her  condi t i ons.   The Cont r act i ng 
Of f i cer  wi l l  det er mi ne when weat her  or  wor ki ng condi t i ons ar e unsui t abl e 
f or  wel di ng.   Wel di ng of  hanger s,  suppor t s,  and pl at es t o st r uct ur al  
member s must  conf or m t o Sect i on 05 05 23. 16 STRUCTURAL WELDI NG.

3. 1. 1   Base Met al  Pr epar at i on

Do not  use oxy- f uel  cut t i ng on aust eni t i c  st ai nl ess st eel  or  nonf er r ous 
mat er i al s.

3. 1. 2   Wel d Joi nt  Fi t - Up

Fi t ,  al i gn,  and r et ai n par t s t hat  ar e t o be j oi ned by wel di ng i n posi t i on 
dur i ng t he wel di ng oper at i on by t he use of  bar s,  j acks,  c l amps,  or  ot her  
mechani cal  f i x t ur es.   Do not  used wel ded t empor ar y at t achment s except  when 
i t  i s  i mpr act i cal  t o use mechani cal  f i x t ur es.   When t empor ar y at t achment s 
ar e used,  t hey must  be t he same mat er i al  as t he base met al .   Compl et el y 
r emove by gr i ndi ng or  t her mal  cut t i ng af t er  t he wel di ng oper at i on i s 
compl et ed.   I f  t her mal  cut t i ng i s used,  cut  t he at t achment  no l ess t han 6 
mm 1/ 4 i nch f r om t he member  and r emove t he bal ance by gr i ndi ng.   Af t er  t he 
t empor ar y at t achment  has been r emoved,  v i sual l y exami ne t he ar ea.

3. 1. 3   Pr eheat  and I nt er pass Temper at ur es

Pr ovi de pr eheat  t emper at ur es meet i ng t he r equi r ement s speci f i ed by [
ASME B31. 1, ]  [ ASME B31. 3, ]  [ ASME B31. 4, ]  [ ASME B31. 5, ]  [ ASME B31. 8] .   
However ,  pr eheat  bel ow 10 degr ees C 50 degr ees F f or  f er r i t i c  st eel  or  
aust eni t i c  st ai nl ess st eel ,  or  0 degr ees C 32 degr ees F f or  nonf er r ous 
al l oys i s not  accept abl e.   Do not  exceed maxi mum i nt er pass t emper at ur es of  
149 degr ees C 300 degr ees F f or  aust eni t i c  st ai nl ess st eel s,  ni ckel  
al l oys,  and copper  al l oys;  and 260 degr ees C 500 degr ees F f or  car bon 
st eel s.   Use pr eheat  t echni ques t o ensur e t hat  t he f ul l  t hi ckness of  t he 
wel d j oi nt  pr epar at i on and/ or  adj acent  base mat er i al ,  at  l east  75 mm 3 
i nches i n al l  di r ect i ons,  i s  at  t he speci f i ed t emper at ur e.   Pr eheat i ng by 
i nduct i on or  r esi st ance met hods i s pr ef er r ed.   When f l ame heat i ng i s used,  
empl oy onl y a neut r al  f l ame.   Do not  use oxy- f uel  heat i ng on aust eni t i c  
st ai nl ess st eel  or  ni ckel - al l oy mat er i al s;  however ,  ai r - f uel  heat i ng i s 
accept abl e i f  cont r ol l ed t o i nsur e t hat  t he sur f ace t emper at ur e does not  
exceed 66 degr ees C 150 degr ees F.   Check i nt er pass t emper at ur es on t he 
sur f ace of  t he component  wi t hi n 25 mm 1 i nch of  t he wel d gr oove and at  t he 
st ar t i ng l ocat i on of  t he next  wel d pass,  and f or  a di st ance of  about  150 mm
 6 i nches ahead of  t he wel d,  but  not  on t he ar ea t o be wel ded.
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3. 1. 4   Pr oduct i on Wel di ng I nst r uct i ons

a.   Do not  per f or m wel di ng when t he ambi ent  t emper at ur e i s l ower  t han 
mi nus 18 degr ees C 0 degr ee F.

b.   Wel di ng i s not  per mi t t ed on sur f aces t hat  ar e wet  or  cover ed wi t h i ce,  
when snow or  r ai n i s f al l i ng on t he sur f aces t o be wel ded,  or  dur i ng 
per i ods of  hi gh wi nds,  unl ess t he wel der s and t he wor k ar e pr oper l y 
pr ot ect ed.

c.   Pr ovi de wel di ng gr ade gases f or  pur gi ng and shi el di ng wi t h a dew poi nt  
of  mi nus 40 degr ees C mi nus 40 degr ees F or  l ower .

d.   Back pur ges ar e r equi r ed f or  aust eni t i c  st ai nl ess st eel s and 
nonf er r ous al l oys wel ded f r om one si de and set  up such t hat  t he f l ow 
of  gas f r om t he i nl et  t o t he out l et  or i f i ce passes acr oss t he ar ea t o 
be wel ded.   The oxygen cont ent  of  t he gas exi t i ng f r om t he pur ge vent  
must  be l ess t han 2 per cent  pr i or  t o wel di ng.

e.   Mai nt ai n t he pur ge on gr oove wel ds f or  at  l east  t hr ee l ayer s or  5 mm 
3/ 16 i nch.

f .   Fur ni sh r emovabl e pur ge dam mat er i al s made of  expandabl e or  f l exi bl e 
pl ugs,  such as pl exi gl ass,  pl ywood ( whi ch must  be dr y when used) ,  
et c.   Pr ovi de wood dams of  k i l n- dr i ed qual i t y.   Pr ovi de nonr emovabl e 
pur ge dams and pur ge dam adhesi ves made of  wat er  sol ubl e mat er i al s.   
Pur ge dams made of  pol yvi nyl  al cohol  ar e not  per mi t t ed.

g.   Do not  per f or m any wel di ng pr ocess whi ch r equi r es t he use of  ext er nal  
gas shi el di ng i n a dr af t  or  wi nd unl ess t he wel d ar ea i s pr ot ect ed by 
a shel t er .   Thi s shel t er  must  be of  mat er i al  and shape appr opr i at e t o 
r educe wi nd vel oci t y i n t he v i c i ni t y of  t he wel d t o a maxi mum of  8 
km/ hour  5 mph ( 440 f pm) .

h.   Wel di ng of  l ow- al l oy and har denabl e hi gh- al l oy st eel s may be 
i nt er r upt ed pr ovi ded a mi ni mum of  at  l east  10 mm 3/ 8 i nch t hi ckness of  
wel d deposi t  or  25 per cent  of  t he wel d gr oove i s f i l l ed,  whi chever  i s 
gr eat er ,  and t he pr eheat  t emper at ur e i s mai nt ai ned dur i ng t he t i me 
t hat  wel di ng i s i nt er r upt ed.   I f  t he t emper at ur e f al l s  bel ow t he 
mi ni mum pr eheat  t emper at ur e bef or e al l  wel di ng has been compl et ed on a 
j oi nt ,  or ,  wher e r equi r ed,  bef or e post  wel d heat  t r eat ment ,  per f or m a 
l i qui d penet r ant  or  magnet i c par t i c l e exami nat i on t o i nsur e sound 
deposi t ed met al  bef or e r eheat i ng.   Wel di ng of  ot her  mat er i al s may be 
i nt er r upt ed wi t hout  r est r i ct i on pr ovi ded a v i sual  i nspect i on i s 
per f or med bef or e wel di ng i s r esumed.

i .   Taper  t he ends of  t ack wel ds t o be i ncor por at ed i n t he f i nal  wel ds by 
gr i ndi ng or  wel di ng t echni que.   Remove t ack wel ds t hat  ar e cr acked or  
def ect i ve and r et ack t he gr oove pr i or  t o wel di ng.   Remove t empor ar y 
t ack wel ds,  gr ound t he sur f ace smoot h,  and vi sual l y i nspect .   For  
l ow- al l oy and har denabl e hi gh- al l oy st eel s,  t he ar ea must  be magnet i c 
par t i c l e exami nat i on i nspect ed.

j .   When j oi ni ng f er r i t i c  st eel  pr essur e pi pi ng component s t o aust eni t i c  
st ai nl ess st eel  pr essur e pi pi ng component s and post wel d heat  t r eat ment  
i s r equi r ed,  t he f ol l owi ng r equi r ement s appl y:

( 1)   But t er  t he wel d- end pr eps of  f er r i t i c  st eel  component s,  whi ch ar e 
t o be wel ded t o aust eni t i c  st ai nl ess st eel ,  wi t h one of  t he 
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f ol l owi ng wel d f i l l er  met al s conf or mi ng t o t he speci f i ed 
r equi r ement s:   ASME BPVC SEC I I - C,  SFA 5. 14,  Cl assi f i cat i on 
ERNi Cr - 3;  or  ASME BPVC SEC I I - C,  SFA 5. 11,  Cl assi f i cat i on 
ENi Cr Fe- 2.

( 2)   But t er  t he f er r i t i c  st eel  wel d- end pr ep,  appl y a post wel d heat  
t r eat ment  as r equi r ed by [ ASME B31. 1, ]  [ ASME B31. 3, ]  [ ASME B31. 4, ]  
[ ASME B31. 5, ]  [ ASME B31. 8]  and t hen machi ne wi t h t he appl i cabl e 
wel d- end pr epar at i on.   Af t er  machi ni ng,  t he but t er ed l ayer  must  be 
a mi ni mum of  6 mm 1/ 4 i nch t hi ck.

( 3)   Compl et e pr essur e pi pi ng t r ansi t i on j oi nt s usi ng ERNi Cr - 3 or  
ENi Cr Fe- 2 wel d f i l l er  met al s.   Do not  per f or m f ur t her  post wel d 
heat  t r eat ment .

k.   When j oi ni ng f er r i t i c  st eel  pr essur e pi pi ng component s t o aust eni t i c  
st ai nl ess st eel  pr essur e pi pi ng component s and post wel d heat  t r eat ment  
i s not  r equi r ed,  pr epar e and wel d t he j oi nt  usi ng ei t her  ERNi Cr - 3 or  
ENi Cr Fe- 2 f i l l er  met al s.   For  ser vi ce t emper at ur es of  93 degr ees C 200 
degr ees F or  l ess,  st ai nl ess f i l l er  met al  309 ASME BPVC SEC I I - C,  SFA 
5. 4 or  5. 9 i s per mi ssi bl e i n l i eu of  t he ni ckel - based al l oys.

l .   Gr i ndi ng of  compl et ed wel ds i s t o be per f or med onl y t o t he ext ent  
r equi r ed f or  NDE,  i ncl udi ng any i nser vi ce exami nat i on,  and t o pr ovi de 
wel d r ei nf or cement  wi t hi n t he r equi r ement s of  [ ASME B31. 1, ]  [ ASME B31. 3, ]  
[ ASME B31. 4, ]  [ ASME B31. 5, ]  [ ASME B31. 8] .   I f  t he sur f ace of  t he wel d 
r equi r es gr i ndi ng,  avoi d r educi ng t he wel d or  base mat er i al  bel ow t he 
mi ni mum r equi r ed t hi ckness.   Pr ovi de mi ni mum wel d ext er nal  
r ei nf or cement  f l ush bet ween ext er nal  sur f aces.

3. 1. 5   Post wel d Heat  Tr eat ment

a.   Per f or m post wel d heat  t r eat ment  i n accor dance wi t h [ ASME B31. 1, ]  [
ASME B31. 3, ]  [ ASME B31. 4, ]  [ ASME B31. 5, ]  [ ASME B31. 8] .   Measur e 
t emper at ur es f or  l ocal  post wel d heat  t r eat ment  cont i nuousl y by 
t her mocoupl es i n cont act  wi t h t he wel dment .

b.   Per f or m post wel d heat  t r eat ment  of  l ow- al l oy st eel s,  when r equi r ed,  
i mmedi at el y upon compl et i on of  wel di ng and pr i or  t o t he t emper at ur e of  
t he wel d f al l i ng bel ow t he pr eheat  t emper at ur e.   However ,  post wel d 
heat  t r eat ment  may be post poned af t er  t he compl et i on of  t he wel d,  i f ,  
i mmedi at el y af t er  t he wel d i s compl et ed,  i t  i s  mai nt ai ned at  a mi ni mum 
t emper at ur e of  149 degr ees C 300 degr ees F or  t he pr eheat  t emper at ur e,  
whi chever  i s gr eat er ,  f or  2 hour s per  25 mm i nch of  wel d t hi ckness.

c.   For  l ow- al l oy st eel s,  use cool i ng r at es t hat  avoi d t emper  
embr i t t l ement .

3. 2   EXAMI NATI ONS,  I NSPECTI ONS,  AND TESTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e wi t h par agr aph Per f or mance.

I nf or mat i on based on t he t abl e must  be devel oped and 
i ncl uded i n each pr oj ect  speci f i cat i on.   The t abl e 
must  c l ear l y def i ne t he syst ems t o be i nspect ed and 
t he t ype of  NDE r equi r ed.   The i nf or mat i on pr esent ed 
i n TABLE I  i s  based on ASME B31. 1.   Speci f i c  pr oj ect  
r equi r ement s may necessi t at e r evi s i on or  expansi on.   
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I n no case must  t he degr ee of  t est i ng and t ype of  
NDE be l ess t han t hat  r equi r ed by t he st andar d 
appl i cabl e t o t he wor k.

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

Vi sual  and NDE must  be per f or med [ by t he Gover nment ]  [ by t he Cont r act or ]  
t o det ect  sur f ace and i nt er nal  di scont i nui t i es i n compl et ed wel ds.   
[ Empl oy t he ser vi ces of  a qual i f i ed commer ci al  i nspect i on or  t est i ng 
l abor at or y or  t echni cal  consul t ant  appr oved by t he Cont r act i ng Of f i cer . ]   
Vi sual l y i nspect  al l  t ack wel ds,  wel d passes,  and compl et ed wel ds.   I n 
addi t i on,  per f or m [ magnet i c par t i c l e]  [ l i qui d penet r ant ]  exami nat i on on 
r oot  passes.   [ Radi ogr aphi c]  [ Li qui d penet r ant ]  [ Magnet i c par t i c l e]  [ or ]  
[ Ul t r asoni c]  exami nat i on i s r equi r ed as i ndi cat ed i n TABLE I .   When 
i nspect i on and t est i ng i ndi cat es def ect s i n a wel d j oi nt ,  r epai r  t he wel d 
by a qual i f i ed wel der  i n accor dance wi t h par agr aph CORRECTI ONS AND REPAI RS.

TABLE I .   MANDATORY MI NI MUM NONDESTRUCTI VE EXAMI NATI ONS

Type Wel d Pi pi ng Ser vi ce Condi t i ons and Nondest r uct i ve Test

Temper at ur es over  
400 degr ees C 750 
degr ees F and at  al l  
pr essur es

Temper at ur es bet ween 
177 degr ees C 350 
degr ees F and 400 
degr ees C 750 
degr ees F i ncl usi ve 
and at  pr essur es 
above 7100 kPa 1025 
psi g

Al l  ot her s

But t  Wel ds ( Gi r t h 
and Longi t udi nal )

RT f or  NPS over  50 
mm 2 i nches MT or  PT 
f or  NPS 50 mm 2 
i nches and l ess

RT f or  over  50 mm 2 
i nches NPS wi t h 
t hi ckness over  20 mm 
3/ 4 i nch.  Vi sual  f or  
al l  s i zes wi t h 
t hi ckness  20 mm 3/ 4 
i nch or  l ess.

Vi sual  f or  al l  
s i zes and 
t hi cknesses

Wel ded Br anch 
Conncet i ons ( Si ze 
i ndi cat ed i s br anch 
si ze)  ( See Not e 7)

RT f or  NPS over  100 
mm 4 i nches MT or  PT 
f or  NPS 100 mm 4 
i nches and l ess

RT f or  over  100 mm 4 
i nches NPS wi t h 
t hi ckness over  20 mm 
3/ 4 i nch.  Vi sual  f or  
al l  s i zes wi t h 
t hi ckness  20 mm 3/ 4 
i nch or  l ess.

Vi sual  f or  al l  
s i zes and 
t hi cknesses

Fi l l et ,  Socket  
At t achment  and Seal  
Wel ds

PT or  MT f or  al l  
s i zes and t hi cknesses

Vi sual  f or  al l  s i zes 
and t hi cknesses

Vi sual  f or  al l  
s i zes and 
t hi cknesses

NOTES TO TABLE I

( 1)  Al l  wel ds must  be gi ven a vi sual  exami nat i on i n addi t i on t o t ype of  speci f i c 
nondest r uct i ve exami nat i on speci f i ed.

SECTI ON 40 05 13. 96  Page 14



TABLE I .   MANDATORY MI NI MUM NONDESTRUCTI VE EXAMI NATI ONS

Type Wel d Pi pi ng Ser vi ce Condi t i ons and Nondest r uct i ve Test

( 2)  NPS -  nomi nal  pi pe si ze.

( 3)  RT -  Radi ogr aphi c exami nat i on;  MT -  magnet i c par t i c l e exami nat i on;  PT -  l i qui d 
penet r ant  exami nat i on.

( 4)  RT of  br anch wel ds must  be per f or med bef or e any noni nt egr al  r ei nf or ci ng mat er i al  
i s appl i ed.

( 5)  The t hi ckness of  but t  wel ds i s def i ned as t he t hi cker  of  t he t wo abut t i ng ends 
af t er  end pr epar at i on.

( 6)  Temper at ur es and pr essur es shown ar e desi gn.

( 7)  I n l i eu of  r adi ogr aphy of  wel ded br anch connect i ons when r equi r ed above,  l i qui d 
penet r ant  or  magnet i c par t i c l e exami nat i on i s accept abl e and,  when used,  must  be 
per f or med at  t he l esser  of  one hal f  of  t he wel d t hi ckness or  each  13 mm 1/ 2 i nch of  
wel d t hi ckness and al l  accessi bl e f i nal  wel d sur f aces.

( 8)  For  nondest r uct i ve exami nat i on of  t he pr essur e r et ai ni ng component ,  r ef er  t o t he 
st andar ds l i st ed i n appl i cabl e code or  t he manuf act ur i ng speci f i cat i ons.

( 9)  Fi l l et  wel ds not  exceedi ng  6 mm 1/ 4 i nch t hr oat  t hi ckness whi ch ar e used f or  t he 
per manent  at t achment  of  nonpr essur e r et ai ni ng par t s ar e exempt  f r om t he PT or  MT 
r equi r ement s of  t he above t abl e.

3. 2. 1   Random NDE Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e wi t h par agr aph Per f or mance.

Thi s par agr aph wi l l  be del et ed when t he Cont r act or  
i s not  r equi r ed t o per f or m r andom i nspect i on.   Edi t  
t o del et e any l i s t ed NDE met hod whi ch i s 
i nappl i cabl e.   I nser t  a number  f r om 1 t o 99 f or  
per cent  of  wel ds t o be r andom i nspect ed;  10 per cent  
i s r ecommended f or  most  pr oj ect s.

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

When r andom [ r adi ogr aphi c]  [ l i qui d penet r ant ]  [ magnet i c par t i c l e]  [ or ]  
[ ul t r asoni c]  exami nat i on i s r equi r ed,  t est  a mi ni mum of  [ _____]  per cent  of  
t he t ot al  l engt h or  number  of  pi pi ng wel ds.   Randoml y sel ect  wel ds f or  
i nspect i on,  but  i ncl ude an exami nat i on of  wel ds made by each wel di ng 
oper at or  or  wel der  i n t he sel ect i on.   I f  t he r andom t est i ng r eveal s t hat  
any wel ds f ai l  t o meet  mi ni mum qual i t y r equi r ement s,  i nspect  an addi t i onal  
[ _____]  per cent  of  t he wel ds i n t hat  same gr oup.   I f  al l  of  t he addi t i onal  
wel ds i nspect ed meet  t he qual i t y r equi r ement s,  accept  t he ent i r e gr oup of  
wel ds r epr esent ed and r epai r  t he def ect i ve wel ds.   I f  any of  t he 
addi t i onal  wel ds i nspect ed al so f ai l  t o meet  t he qual i t y r equi r ement s,  
r ej ect  t hat  ent i r e gr oup of  wel ds.   Remove and r ewel d t he r ej ect ed wel ds,  
or  100 per cent  i nspect  t he r ej ect ed wel ds and r emove and r ewel d al l  
def ect i ve wel d ar eas.

3. 2. 2   Vi sual  I nspect i on

Vi sual l y i nspect  wel d j oi nt s as f ol l ows:
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3. 2. 2. 1   Bef or e Wel di ng

For  compl i ance wi t h r equi r ement s f or  j oi nt  pr epar at i on,  pl acement  of  
backi ng r i ngs or  consumabl e i nser t s,  al i gnment  and f i t - up,  and cl eanl i ness.

3. 2. 2. 2   Dur i ng Wel di ng

For  cr acks and conf or mance t o t he qual i f i ed wel di ng pr ocedur e.

3. 2. 2. 3   Af t er  Wel di ng

For  cr acks,  cont our  and f i ni sh,  bead r ei nf or cement ,  under cut t i ng,  over l ap,  
and si ze of  f i l l et  wel ds.

3. 2. 3   NDE Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e any NDE met hod not  r equi r ed.   I f  
magnet i c par t i c l e i nspect i on i s r equi r ed,  speci f y 
whet her  wet  or  dr y par t i c l e met hod i s appr opr i at e.

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

Per f or m NDE i n accor dance wi t h wr i t t en pr ocedur es.   Pr ocedur es f or  
[ r adi ogr aphi c]  [ l i qui d penet r ant ]  [ magnet i c par t i c l e]  [ or ]  [ ul t r asoni c]  
t est s and met hods must  conf or m t o ASME BPVC SEC V.   Demonst r at e t he 
appr oved pr ocedur e t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer .   I n 
addi t i on t o t he i nf or mat i on r equi r ed i n ASME BPVC SEC V,  i ncl ude t he 
t i mi ng of  t he NDE i n r el at i on t o t he wel di ng oper at i ons and saf et y 
pr ecaut i ons.

3. 2. 4   I nspect i on and Test s by t he Gover nment

The Gover nment  wi l l  per f or m i nspect i on and suppl ement al  nondest r uct i ve or  
dest r uct i ve t est s as deemed necessar y.   The cost  of  suppl ement al  NDE wi l l  
be bor ne by t he Gover nment .   Cor r ect  and r epai r  def ect s and r eexami ne wel d 
r epai r s at  no addi t i onal  cost  t o t he Gover nment .   I nspect i on and t est s 
wi l l  be per f or med as r equi r ed f or  v i sual  i nspect i on and NDE,  except  t hat  
dest r uct i ve t est s may be r equi r ed al so.   When dest r uct i ve t est s ar e 
or der ed by t he Cont r act i ng Of f i cer  and per f or med by t he Cont r act or ,  and 
t he speci mens or  ot her  suppl ement al  exami nat i ons i ndi cat e t hat  t he 
mat er i al s and wor kmanshi p do not  conf or m t o t he cont r act  r equi r ement s,  t he 
cost  of  t he t est s,  cor r ect i ons,  and r epai r s ar e bor ne by t he Cont r act or .   
When t he speci mens or  ot her  suppl ement al  exami nat i ons of  dest r uct i ve t est s 
i ndi cat e t hat  mat er i al s or  wor kmanshi p do conf or m t o t he speci f i cat i on 
r equi r ement s,  t he cost  of  t he t est s and r epai r s wi l l  be bor ne by t he 
Gover nment .   When dest r uct i ve t est s ar e made,  r epai r s must  be made by 
qual i f i ed wel der s or  wel di ng oper at or s usi ng wel di ng pr ocedur es whi ch wi l l  
devel op t he f ul l  st r engt h of  t he member s cut .   Wel di ng i s subj ect  t o 
i nspect i on and t est s i n t he mi l l ,  shop,  and f i el d.   When mat er i al s or  
wor kmanshi p do not  conf or m t o t he speci f i cat i on r equi r ement s,  t he wor k may 
be r ej ect ed at  any t i me bef or e f i nal  accept ance of  t he syst em cont ai ni ng 
t he wel dment .

3. 3   ACCEPTANCE STANDARDS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   These accept ance st andar ds wer e t aken f r om 
ASME B31. 1 and ar e sui t abl e f or  most  j obs.   
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Eval uat i ons of  i ndi cat i ons,  as gi ven i n ASME B31. 1,  
ar e appl i cabl e t o t hese st andar ds.   Speci f i c  pr oj ect  
desi gn r equi r ement s may necessi t at e r evi s i on or  
expansi on t o cover  di f f er ent  i t ems of  wor k and 
var yi ng st andar ds of  accept ance.   I n no case must  
t he accept ance cr i t er i a be l ess conser vat i ve t han 
t he cr i t er i a speci f i ed by t he st andar d appl i cabl e t o 
t he wor k.   The 5 mm 3/ 16 i nch di mensi on speci f i ed i n 
sub i t em c i s based on TABLE 127. 4. 2 of  ASME B31. 1 
f or  t emper at ur es l ess t han 177 degr ees C 350 degr ees 
F and t hi cknesses l ess t han 25 mm 1 i nch.   I f  act ual  
condi t i ons exceed t hese l i mi t s,  t hi s r equi r ement  
must  be expanded or  r evi sed as r equi r ed.

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

3. 3. 1   Vi sual

The f ol l owi ng i ndi cat i ons ar e unaccept abl e:

a.   Cr acks.

b.   Under cut  on sur f ace whi ch i s gr eat er  t han 1 mm 1/ 32 i nch deep.

c.   Wel d r ei nf or cement  gr eat er  t han 5 mm 3/ 16 i nch.

d.   Lack of  f usi on on sur f ace.

e.   I ncompl et e penet r at i on ( appl i es onl y when i nsi de sur f ace i s r eadi l y 
accessi bl e) .

f .   Convexi t y of  f i l l et  wel d sur f ace gr eat er  t han 10 per cent  of  l ongest  
l eg pl us 0. 76 mm 0. 03 i nch.

g.   Concavi t y i n gr oove wel ds.

h.   Concavi t y i n f i l l et  wel ds gr eat er  t han 2 mm 1/ 16 i nch.

i .   Fi l l et  wel d s i ze l ess t han i ndi cat ed or  gr eat er  t han 1. 25 t i mes t he 
mi ni mum i ndi cat ed f i l l et  l eg l engt h.

3. 3. 2   Magnet i c Par t i c l e Exami nat i on

The f ol l owi ng r el evant  i ndi cat i ons ar e unaccept abl e:

a.   Any cr acks and l i near  i ndi cat i ons.

b.   Rounded i ndi cat i ons wi t h di mensi ons gr eat er  t han 5 mm 3/ 16 i nch.

c.   Four  or  mor e r ounded i ndi cat i ons i n a l i ne separ at ed by 2 mm 1/ 16 i nch 
or  l ess edge- t o- edge.

d.   Ten or  mor e r ounded i ndi cat i ons i n any 3870 squar e mm 6 squar e i nches 
of  sur f ace wi t h t he maj or  di mensi on of  t hi s ar ea not  t o exceed 150 mm 
6 i nches wi t h t he ar ea t aken i n t he most  unf avor abl e l ocat i on r el at i ve 
t o t he i ndi cat i ons bei ng eval uat ed.

3. 3. 3   Li qui d Penet r ant  Exami nat i on

I ndi cat i ons wi t h maj or  di mensi ons gr eat er  t han 2 mm 1/ 16 of  an i nch ar e 
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consi der ed r el evant .   The f ol l owi ng r el evant  i ndi cat i ons ar e unaccept abl e:

a.   Any cr acks or  l i near  i ndi cat i ons.

b.   Rounded i ndi cat i ons wi t h di mensi ons gr eat er  t han 5 mm 3/ 16 i nch.

c.   Four  or  mor e r ounded i ndi cat i ons i n a l i ne separ at ed by 2 mm 1/ 16 i nch 
or  l ess edge- t o- edge.

d.   Ten or  mor e r ounded i ndi cat i ons i n any 3870 squar e mm 6 squar e i nches 
of  sur f ace wi t h t he maj or  di mensi on of  t hi s ar ea not  t o exceed 150 mm 
6 i nches wi t h t he ar ea t aken i n t he most  unf avor abl e l ocat i on r el at i ve 
t o t he i ndi cat i ons bei ng eval uat ed.

3. 3. 4   Radi ogr aphy

Wel ds t hat  ar e shown by r adi ogr aphy t o have any of  t he f ol l owi ng 
di scont i nui t i es ar e unaccept abl e:

a.   Por osi t y i n excess of  t hat  shown as accept abl e i n ASME BPVC SEC I ,  
Appendi x A- 250.

b.   Any t ype of  cr ack or  zone of  i ncompl et e f usi on or  penet r at i on.

c.   Any ot her  el ongat ed i ndi cat i on whi ch has a l engt h gr eat er  t han:

( 1)   6 mm 1/ 4 i nch f or  " t "  up t o 19 mm 3/ 4 i nch i ncl usi ve.   Wher e " t " ,  
her e and bel ow,  per t ai ns t o t he t hi ckness of  t he wel d bei ng 
exami ned;  i f  a wel d j oi ns t wo member s havi ng di f f er ent  t hi ckness 
at  t he wel d,  " t "  i s  t he t hi nner  of  t hese t wo t hi cknesses.

( 2)   1/ 3 " t "  f or  " t "  f r om 19 mm 3/ 4 i nch t o 57 mm 2- 1/ 4 i nch,  
i ncl usi ve.

( 3)   19 mm 3/ 4 i nch f or  " t "  over  57 mm 2- 1/ 4 i nch.

d.   Any gr oup of  i ndi cat i ons i n l i ne t hat  have an aggr egat e l engt h gr eat er  
t han " t "  i n a l engt h of  " 12t " ,  except  wher e t he di st ance bet ween t he 
successi ve i ndi cat i ons exceeds 6L wher e L i s t he l ongest  i ndi cat i on i n 
t he gr oup.

3. 3. 5   Ul t r asoni c Exami nat i on

Wher e di scont i nui t i es ar e i nt er pr et ed t o be cr acks,  l ack of  f usi on,  and 
i ncompl et e penet r at i on,  t hey ar e unaccept abl e r egar dl ess of  l engt h.   
Li near - t ype di scont i nui t i es ar e unaccept abl e i f  t he ampl i t ude exceeds t he 
r ef er ence l evel  and di scont i nui t i es have l engt hs whi ch exceed t he 
f ol l owi ng:

a.   6 mm 1/ 4 i nch f or  " t "  up t o 19 mm 3/ 4 i nch.   Wher e " t " ,  her e and 
bel ow,  i s t he t hi ckness of  t he wel d bei ng exami ned;  i f  t he wel d j oi ns 
t wo member s havi ng di f f er ent  t hi cknesses at  t he wel d,  " t "  i s  t he 
t hi nner  of  t hese t wo t hi cknesses.

b.   8 mm 1/ 3 i nch f or  " t "  f r om 19 t o 57 mm 3/ 4 t o 2- 1/ 4 i nch.

c.   19 mm 3/ 4 i nch f or  " t "  over  57 mm 2- 1/ 4 i nch.
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3. 4   CORRECTI ONS AND REPAI RS

Remove and r epai r  def ect s as speci f i ed i n [ ASME B31. 1, ]  [ ASME B31. 3, ]  [
ASME B31. 4, ]  [ ASME B31. 5, ]  [ ASME B31. 8]  unl ess ot her wi se speci f i ed.   
Repai r  di squal i f y i ng def ect s di scover ed bet ween wel d passes bef or e 
addi t i onal  wel d mat er i al  i s  deposi t ed.   Wher ever  a def ect  i s  r emoved,  and 
r epai r  by wel di ng i s not  r equi r ed,  bl end t he af f ect ed ar ea i nt o t he 
sur r oundi ng sur f ace el i mi nat i ng shar p not ches,  cr evi ces,  or  cor ner s.   
Af t er  def ect  r emoval  i s  compl et e and bef or e r ewel di ng,  exami ne t he ar ea by 
t he same t est  met hod whi ch f i r st  r eveal ed t he def ect  t o ensur e t hat  t he 
def ect  has been el i mi nat ed.   Af t er  r ewel di ng,  r eexami ne t he r epai r ed ar ea 
by t he same t est  met hod or i gi nal l y used f or  t hat  ar ea.   Regar d any 
i ndi cat i on of  a def ect  as a def ect  unl ess r eeval uat i on by NDE or  by 
sur f ace condi t i oni ng shows t hat  no di squal i f y i ng def ect s ar e pr esent .   The 
use of  any f or ei gn mat er i al  t o mask,  f i l l  i n,  seal ,  or  di sgui se wel di ng 
def ect s wi l l  not  be per mi t t ed.

        - -  End of  Sect i on - -
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