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FO RENO RD 

Th is  standard supersedes t h e  December 1974 i ssue  o f  RDT E 15-2NC-T 
and inco rpo ra tes  those changes t o  t h a t  i s s u e  o f  t h e  standard t h a t  were 
approved f o r  p u b l i c a t i o n  as Amendments 1 and 2 and those changes t h a t  
were approved f o r  p u b l ' i c a t i o n  i n  t h i s  r e v i s i o n .  
i d e n t i f i e d  by the  f o l l o w i n g  marg ina l  n o t a t i o n :  

These changes a r e  

A1 Amendment 1 , November 10, 1975 
A2 Amendment 2 ,  October 12, 1976 
C Change approved (as o f  t he  da te  of RRT 

N A d d i t i o n a l  approved (as o f  the  da te  o f  RRT 
approval  of t h i s  r e v i s i o n )  

approval o f  t h i s  r e v i s i o n ) '  

E d i t o r i a l  changes , such as changing paragraph des igna t ions  f rom 
NC t o  NCA because the  Code has made such changes t h a t  were made d u r i n g  
the  p r e p a r a t i o n  o f  t h i s  r e v i s i o n ,  a r e  n o t  i d e n t i f i e d .  
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CLASS 2 NUCLEAR COMPONENTS (SUPPLEMENT TO ASME BOILER AND PRESSURE VESSEL 
CODE, SECTION I11 , SUBSECTIONS NCA AND NC) - 

0. Ir4TP0iXCTION 

0.1 Scope. Th is  s tandard  supplements the  r u l e s  f o r  t h e  
c o n s t r u c t i o n  o f  n u c l e a r  components, t h a t  a r e  covered by Subsections NCA 
and NC o f  t h e  1977 E d i t i o n  of t h e  ASME. B o i l e r  and Pressure Vessel Code 
( t h e  Code), Sec t i on  111. When t h i s  s tandard  i s  invoked o r  referenced, 
the  a p p l i c a b l e  subsect ions of Sec t i on  111 o f  the  Code a re  a l s o  invoked 
o r  re fe renced.  The user  i s  respons ib le  f o r  o b t a i n i n g  and app ly ing  the  
e d i t i o n  and r e v i s i o n s  of t h i s  standard t h a t  supplement the  e d i t i o n  and 
Addenda of t he  Code t h a t  a r e  i n  l e g a l  e f f e c t  a t  t he  t ime  o f  use. 

0.2 Organ iza t i on  o f  t h e  Standard. Sec t i on  0 conta ins  requirements 
f o r  us ing  t h i s  s tandard  as a supplement t o  t h e  Code, and succeeding 
sec t i ons  c o n t a i n  the  supplemental Code requirements.  The f o l l o w i n g  
paragraph des igna t ions  a r e  used i n  t h i s  standard.  

0.2.1 Add i t i ons  t o  E x i s t i n g  Code Paragraphs. Requirements 
which supplement an e x i s t i n g  Code paragraph a r e  designated by the  Code 
paragraph number p r e f i x e d  w i t h  an 
paragraph "NCA-4100" i s  designated "ANCA-4100". 

"A" .  For example, t h e  a d d i t i o n  t o  

a 
a 

0.2.2 New Paragraph Numbers. The requirements t h a t  a r e  n o t  
dded t o  e x i s t i n g  Code paragraphs a r e  designated as new Code paragraphs 
t t h e  l o c a t i o n  of s i m i l a r  Code r u l e s .  These paragraphs a r e  numbered 

u s i n g  t h e  n e x t  sequen t ia l  Code paragraph number and p r e f i x i n g  i t  w i t h  
an "N". For example, t he  new paragraph o f  t h i s  standard t h a t  i s  t o  be 
added t o  NCA-l140(e) i s  des ignated  as "NNCA-l140(e) (1 ) " .  I n  t h e  event 
Code Addenda a r e  puDl ished t h a t  cause d u p l i c a t i o n  o f  numbers, such as 
Code paragraph NCA-3280, t h e  "N" p r e f i x  used ;in t h i s  standard i n d i c a t e s  
tha t  no re fe rence  t o  t h e  thus  c rea ted  Code paragraph i s  in tended s ince  
such re fe rence  would be designated w i t h  I -  t h e  p r e f i x  " A " .  

o f  t h i s  s tandard  a r e  a d d i t i o n a l  t o  and n o t  replacements f o r  t h e  r e q u i r e -  
ments o f  t h e  a p p l i c a b l e  subsec t ion  o f -  Sec t ion  111, and t h a t  they  a re  
mandatory f o r  RDT s tandard  a p p l i c a t i o n s  o n l y ,  each e n t r y  i n  t h i s  s tan-  
da rd  s h a l l  be understood % t o  be preceded by  t h e  phrase: 
RDT E 15-2NC appl  i c a t i o n s  . I' 

O .2.3 I n t r o d u c t o r y  Phrase. To c l a r i f y  t h a t  t he  requirements 

"For 

0.3 C o n f l i c t s .  Class 2 components s h a l l  be cons t ruc ted  i n  accor-  
dance w i t h  the  r u l e s  o f  t h e  Code, Sec t i on  111, Subsect ion NC, i n c l u d i n g  
Addenda as s p e c i f i e d  i n  0.1 ; a p p l i c a b l e  Code Cases as s p e c i f i e d  i n  
NNCA-l140(e); and the  supplemental requirements o f  RDT E 15-2NC. The 
requirements o f  t h i s  s tandard  s h a l l  i n  no way be cons t rued as r e  i e v i n g  
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any Code-desi gnated p a r t y  o f  h i s  responsi  b i  1 i t y  f o r  meeting t h e  
requirements s e t  f o r t h  by t h e  Code. 

Any requirement of t h i s  standard t h a t  c o n f l i c t s  w i t h  the r u l e s  o f  
t h e  Code s h a l l  be brought  t o  the  a t t e n t i o n  o f  t he  purchaser p r i o r ' t o  any 
implementing a c t i o n  by the  manufacturer.  

0.4 D e f i n i t i o n s .  The d e f i n i t i o n s  o f  terms found i n  t h i s  standard 
are  c o n s i s t e n t . w i t h  those employed by t h e  Code. 
by t h e  Code a r e  d e f i n e d  when f i r s t  used i n  t h i s  standard,  except t h a t  
as used h e r e i n  "Owner" i s  de f i ned  as the  Owner o r  h i s  designee. 

Terms n o t  now de f ined  

0.5 App l i cab le  Documents. The f o l l o w i n g  documents a r e  re fe renced 
i n  whole o r  i n  p a r t  by t h i s  standard and a re  necessary t o  the  e x t e n t  
h e r e i n  s p e c i f i e d  i n  meet ing the  requirements o f  t h i s  standard.  

0.5.1 RDT Standards. 

RDT F 2-2  

RDT F 2-4T 

RDT F 3-6T 

Q u a l i t y  Assurance Program Requirements 

Q u a l i t y  V e r i f i c a t i o n  Program Requirements 

Nondest ruc t ive  Examination (Supplement t o  ASME B o i l e r  and 
Pressure Vessel Code, Sec t ion  V )  

Welding and Braz ing  Q u a l i f i c a t i o n s  (Supplement t o  ASME 
B o i l e r  and Pressure Vessel Code, Sec t ion  I X )  

American Soc ie ty  o f  Mechanical Engineers (ASME) Code. 

RDT F 6-5T 

0.5.2 

ASME B o i l e r  and Pressure Vessel Code, S e c t i o h  I 1 1  , Nuc lear  Power *Plant 
Components 

ASME B o i l e r  and Pressure Vessel Code, Sec t ion  IX, Welding and Braz ing  
Qual i f i c a t 1  ons 

0.5.3 
Pub1 i cat!  ons.. 

ASTM A 262 

ASTM E 45 

American Soc ie ty  f o r  T e s t i n g  and M a t e r i a l s  (ASTM) 

Recommended Prac t i ces  f o r  De tec t i ng  S u s c e p t i b i l i t y  t o  
I n t e g r a n u l a r  A t tack  i n  S t a i n l e s s  S tee ls  

Recommended P r a c t i c e  f o r  Determining the  I n c l u s i o n  
Content o f  S tee l  

I C  

I N2 

A 
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SUBSECTION NCA 
GENERAL REQUIREMENTS 

t-ICA-1000 SCOPE OF SECTION I11 I ?  

NC.4-1140 Use of Code E d i t i o n s .  Addenda. and Cases. 
Add : 

NNCA-1140( e )  ( 1  ) Code C ' a E .  Only those Code Cases pe rm i t ted  by 
t h i s  standard,  by RDT s t a z w h i c h  invoke o r  a re  invoked by t h i s  
s tandard,  o r  by the  Design S p e c i f i c a t i o n  s h a l l  be used i n  the  cons t ruc-  
t i o n  o f  components i n  accordance w i t h  RDT E 15-2NC. 

NCA-3000 RESPONSIBILITIES AND DUTIES 

NCA-325D P r o v i s i o n  o f  Desiqn S p e c i f i c a t i o n .  Add: 

ANCA-3252 Contents o f -Des ign  S p e c i f i c a t i o n s .  The des ign 
requirements t o  pe rm i t  p e r i o d i c  i n s e r v i c e  examinat ions,  t e s t i n g ,  and 
maintenance s h a l l  be s t a t e d  i n  t h e  Design S p e c i f i c a t i o n .  

ANCA-3255 C e r t i f i c a t i o n  o f  t h e  Design S p e c i f i c a t i o n s .  A r e v i s e d  
Design S p e c i f i c a t i o n  s h a l l  be prepared by the  Owner and c e r t i f i e d  by a 
Reg is te red  P ro fess iona l  Engineer when any change i n  the  des ign  cond i -  
t i o n s  i s  made. 

Q 
NCA-4000 QUALITY ASSURANCE 

NCR-4100 I n t r o d u c t i o n .  Add: 
.._ 

ANCA-4100 The q u a l i t y  assurance requirements o f  RDT F 2-2 
s h a l l  be met i n  a d d i t i o n  t o  those s p e c i f i e d  i n  NCA-4100. When d u p l i -  
ca te  q u a l i t y  assurance a c t i v i t i e s  a r e  spec i f i ed ,  o n l y  one a c t i v i t y  i s  
requ i red  prov ided the  minimum requi rements of a l l  a p p l i c a b l e  documents 
a r e  met. 

I C  
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SUBSECTION NC 
REQUIREMENTS FOR CLASS 2 COMPONENTS 

NC-1000 INTRODUCTION 

NC-1100 Scope. Add: 

NNC-llOO(d) The requirements o f  RDT E 15-2NC do n o t  app ly  t o  
atmospheric s to rage  tanks o r  0 t o  15 p s i  s to rage tanks as desc r ibed  i n  
NC-3800 and NC-3900. 
t i o n  NC app ly  s h a l l  a l s o  conform t o  t h e  requirements o f  RDT E 15-2NC. 
Whenever t h e  requirements o f  RDT E 15-2NC d i f f e r  f rom the  requirements 
o f  Sec t ion  111, a s i n g l e  ope ra t i on  may be performed p rov ided  the  
requirements o f  bo th  RDT E 15-2NC and Sect ion  I11 a r e  s a t i s f i e d .  

A l l  o t h e r  i tems t o  which the  r u l e s  o f  Subsec- 

I NC-2000 MATERIALS 

NC-2120 Pressure Re ta in ing  M a t e r i a l .  Add: 

NNC-2128 M a t e r i a l  Gra in  Flow Requirements. Whenever p r a c t i  ca- 
b l e ,  p ressure  boundary m a t e r i a l s  s h a l l  be f a b r i c a t e d  such t h a t  t h e  
d i r e c t i o n  o f  g r a i n  f l o w  i s  g e n e r a l l y  p a r a l l e l  t o  the  pressure  boundary 
sur face .  When t h i s  i s  n o t  p r a c t i c a b l e ,  one o f  t he  f o l l o w i n g  s h a l l  
app ly .  

( a )  The Component Manufacturer s h a l l  , s u b j e c t  t o  Owner approval  , 
s p e c i f y  a l i m i t  on n o n m e t a l l i c  i n c l u s i o n  con ten t  o f  t he  s t e e l  as 
determined by ASTM E 45. 

s e c t i n g  the  pressure  boundary, which c o u l d  a l l o w  a pa th  f o r  leakage 
through the  pressure  boundary, s h a l l  be weld o v e r l a i d  by the  Component 
Manufacturer i n  accordance w i t h  NC-4000 as supplemented by RDT E 15-2NC 
t o  a minimum depth o f  20% o f  t h e  base m a t e r i a l  t h i ckness  o r  1/4 i n .  
( 6  mm) whichever i s  l e s s .  

The ques t i on  o f  acceptable and unacceptable cha rac te r  o f  
g r a i n  f l o w  s h a l l  be a s u b j e c t  o f  agreement between t h e  Component 
Manufacturer and the  Owner. 

Add: 

( b )  The m a t e r i a l  area which has g r a i n  f l o w  i n  a d i r e c t i o n  i n t e r -  

( c )  

NC-2500 Examination and Repair o f  Pressure Re ta in ing  M a t e r i a l .  

ANC-2500 I n  a d d i t i o n  t o  t h e  requirements o f  NC-2500, p ressure  
r e t a i n i n g  m a t e r i a l  s h a l l  be examined by the  methods and acceptance 
standards o f  NB-2500. 
we ld ing  s h a l l  be i n  accordance w i t h  NC-2500. 

E l i m i n a t i o n  of surface defects and r e p a i r  by 
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NC-2610 Documentation and Maintenance o f  Q u a l i t y  System Programs. 
Add : 

ANC-2610(a) M a t e r i a l  manufacturers and s u p p l i e r s  s h a l l  have a 
Q u a l i t y  System Program o r  I d e n t i f i c a t i o n  and V e r i f i c a t i o n  Program, as 
a p p l i c a b l e ,  which meets t h e  requirements o f  NCA-3800 o f  t h e  ASME Code. 
A1 t e r n a t i v e l y ,  f o r  m a t e r i a l s  which NC-2610(b) exempts f rom these 
requirements a q u a l i t y  ver , i f i ca t i ' on  program which meets t h e  requirements 
o f  RDT F 2-4 i s  acceptable.  

NC-3000 D E S I G N  

NC-3100 General Design. 

NNC-3140 Perm iss ib le  Types o f  Welded J o i n t s .  Add: 

( a )  

( b )  

F i l l e t  welds s h a l l  n o t  be used; ' in vessels f o r  j o i n t s  o f  
Category A, B, C, o r  D o r  s i m i l a r  j o i n t s  i n  o t h e r  components. 

ment a t  opening i n  t h e  form o f  separate p l a t e s  o r  r i n g s ,  such as shown 
i n  F ig .  NC-3335(b)- l (a) ,  ( b ) ,  o r  ( c )  s h a l l  n o t  be used. 

( c )  Permanent s t r u c t u r a l  attachments s h a l l  be a t tached by f u l l  
p e n e t r a t i o n  cont inuous welds. Welds such as shown i n  F ig .  NC-4433-1 
a r e  p e r m i t t e d  o n l y  f o r  temporary o r  n o n s t r u c t u r a l  permanent 
attachments. 

( d )  

Unless p e r m i t t e d  by t h e  Design S p e c i f i c a t i o n ,  added r e i n f o r c e -  

Welded j o i n t s  s h a l l  he designed t o  pe rm i t  r e q u i r e d  phys i ca l  
and v i s u a l  a c c e s s i b i l i t y  f o r  we ld ing  and nondes t ruc t i ve  examinat ion 
personnel and equipment. The weld j o i n t  designs s h a l l  make al lowance 
f o r  w e l d e r ' s  environment, p o s i t i o n ,  and comfor t  due t o  t h e  p o t e n t i a l  
n e c e s s i t y  t o  weld i n  c l o s e  quar te rs  w h i l e  the  p a r t  i s  under the  h i g h  
degree o f  p reheat -and due t o  l o c a t i o n  and o r i e n t a t i o n  o f  t h e  weld j o i n t .  

For j o i n t s  o f  Categor ies B and D, backing s t r i p s  which a r e  n o t  ( e )  
t o  be removed s h a l l  n o t  be-used w i t h o u t  p r i o r  approval  o f  t h e  Owner. 

( f )  J o i n t s  o f  Category C f o r  which u l t r a s o n i c  examinat ion i n  
a d d i t i o n  t o  rad iog raph ic  examinat ion i s  r e q u i r e d  (see ANC-5230) s h a l l  
be p e r m i t t e d  o n l y  i f  t h e  Manufacturer '  demonstrates t h a t  meaningful 
u l t r a s o n i c  examinat ion can be performed. 

( 9 )  J o i n t s  o f  Category D f o r .  which u l t r a s o n i c  examinat ion i n  
a d d i t i o n  t o  rad iog raph ic  examinat ion i s  r e q u i r e d  [see NNC-5240(a) and 
NNC-5241 ( c ) ]  s h a l l  be p e r m i t t e d  o n l y  i f  t h e  Manufacturer demonstrates 
t h a t  meaningful  u l t r a s o n i c  examinat ion can be performed. 

( h )  Welded tube-to-tubesheet j o i n t s  s h a l l  be o f  e i t h e r  t h e  face  
j o i n t  o r  t h e  b u t t  j o i n t  t ype  and s h a l l  meet t h e  requirements o f  FJC-4350 
and t h e  f o l l o w i n g .  
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(1 )  Face j o i n t s  may be welded w i t h  e i t h e r  f i l l e t  welds o r  
f i l l e t  r e i n f o r c e d  "J" groove welds. Unless otherwise s p e c i f i e d  i n  the 
Design S p e c i f i c a t i o n  , the  Manufacturer  s h a l l  e s t a b l i s h  r e q u i r e d  average 
and minimum dimensions o f  welds based on a b i l i t y  o f  the  weld j o i n t  t o  
w i ths tand  a l l  imposed fo rces .  I n  de termin ing  weld j o i n t  s t reng th ,  no 
c r e d i t  s h a l l  be taken f o r  tube r o l l i n g  o r  f o r  any inc rease i n  t h e  
s t r e n g t h  o f  t he  weld m a t e r i a l  above t h a t  o f  the  base m a t e r i a l .  When 
f a t i g u e  a n a l y s i s  i s  requ i red ,  a fa t i gue  s t r e n g t h  r e d u c t i o n  f a c t o r  o f  
n o t  l e s s  than f o u r  s h a l l  be used. 
t i o n  o f  weld dimensions s h a l l  be submi t ted t o  the Owner p r i o r  t o  the  
s t a r t  o f  f a b r i c a t i o n .  

B u t t  j o i n t s  s h a l l  meet the  requirements o f  NC-3352.4(a) 
o r  NC-3352.4tc) (1 ) , except  t h a t  t he  dimensional  requirements s h a l l  
n o t  apply .  
ANC-4426.1, and ANC-4426.2 and as f u r t h e r  r e s t r i c t e d  by design r e q u i r e -  
ments t h a t  l i m i t  t he  amount o f  f l o w  r e s t r i c t i o n  i n  a tube.  

Ca lcu la t i ons  suppor t ing  the  se lec -  

/ 

( 2 )  

Weld re in forcement  s h a l l  be i n  accordance w i t h  NC-4426, 

(i) A weld j o i n t  which i s  p rov ided f o r  a f l u i d  containment 
f u n c t i o n  o n l y  where s t r e n g t h  i s  p rov ided by a separate dev ice,  where 
the j o i n t  i s  designed f o r  c u t t i n g  when removal o f  one o f  t he  j o i n e d  
components i s  requ i red ,  and where weld ing i s  normal ly  performed from 
one s i d e  i s  def ined as a seal  welded j o i n t .  Seal welded j o i n t s  inc lude,  
b u t  a re  n o t  l i m i t e d  t o ,  s p e c i a l l y  designed welded seals  (NC-4361). 

( 1 )  The minimum weld th ickness  o f  any seal  weld s h a l l  n o t  be 
l e s s  than the  membrane th ickness f o r  welds made between p a r t s  o f  t he  
same nominal th ickness  nor  l e s s  than the  th ickness  o f  the  t h i n n e r  
member f o r  welds made between p a r t s  o f  d i f f e r e n t  th ickness .  To ta l  
seal  weld re in fo rcement  ( r o o t  p lus  face)  s h a l l  n o t  exceed 60% o f  t he  
membrane th ickness  f o r  automat ic  welds nor  80% o f  t he  membrane th ickness 
f o r  manual welds made between p a r t s  o f  the  same nominal th ickness .  
Local  areas a long t h e  l e n g t h  o f  the  weld, whose accumulated l e n g t h  
does n o t  exceed 10% o f  the  l e n g t h  o f  t he  seal  weld, may e x h i b i t  r e i n -  
forcements up t o  80% and 100% o f  the  m a t e r i a l  th ickness ,  r e s p e c t i v e l y ,  
f o r  t he  above welds.  I n  no l o c a t i o n  s h a l l  t h e  face  o r  r o o t  r e i n f o r c e -  
ment exceed 1/16 i n .  (1.5 mm) f o r  automat ic welds nor  3/32 i n .  (2.3 mm) 
f o r  manual welds.  
10% o f  the  membrane th ickness f o r  welds made between p a r t s  o f  the  
same nominal th ickness  o r  10% o f  the  th ickness o f  t he  t h i n n e r  member 
f o r  welds made between p a r t s  o f  d i f f e r e n t  th ickness .  

t h e  maximum re in forcement  of t h e  face o f  t he  seal  weld s h a l l  n o t  exceed 
one-hal f  t h e  th ickness  of t h e  t h i n n e r  member. The re in fo rcement  o f  t he  
r o o t  o f  such seal  welds s h a l l  n o t  exceed 3/32 i n .  (2 .3 mm). 

Maximum concav i t y  a t  face  o r  r o o t  s h a l l  n o t  exceed 

(2 )  For seal  welds made between p a r t s  o f  d i f f e r e n t  th ickness,  

( j) Socket welded j o i n t s  s h a l l  be l i m i t e d  t o  1 i n .  nominal p i p e  
s i z e  and smal le r .  n 
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( k )  The use of f l anged  j o i n t s  i n  p i p i n g  s h a l l  be l i m i t e d  t o  those 
l o c a t i o n s  i n  t h e  system where t h e y . a r e  necessary f o r  component removal. 

( 1 )  The use o f  s leeve-coupled (see NC-3671 .7)  and o t h e r  pa ten ted  
j o i n t s  s h a l l  be s u b j e c t  t o  Owner approva l .  

NC-3673.2 Bas ic  Assumptions and Requirements. Add: 

* 

ANC-3673.2(b) For  p i p e  having a r a t i o  o f  nominal o u t s i d e  diame- 
t e r  o f  nominal w a l l  t h i ckness  g r e a t e r  than 20, the s t r e s s  i n t e n s i f i c a -  
t i o n  f a c t o r s 1  g i ven  i n  F ig .  NC-3673.2(b)-l f o r  b u t t  welds s h a l l  be 
inc reased t o  account f o r  r a d i a l  shr inkage a t  t he  weld j o i n t  as f o l l o w s :  

D e s c r i p t i o n ,  B u t t  Weld S t ress  I n t e n s i f i c a t i o n  Fac tor ,  i 

t n  2 .3 /16  o r  6 / t n  > 0.1 1.0 + 1.1 a / t n  f o r  f l u s h  weld2 

tn - < 3/16 o r  6 / t n  > 0.1 1.8 + 3.6 A / tn  f o r  as-welded3 

where A i s  t h e  r a d i a l  shr inkage as measured i n  accordance w i t h  
NNC-5290.1 ( b ) ( 6 ) .  The r a d i a l  shr inkage, A ,  s h a l l  n o t  exceed 2% o f  t he  
o r i g i n a l  o u t s i d e  r a d i u s ,  

- 

NC-4000 FABRICATION AND INSTALLATION REQUIREMENTS 

NC-4200 Forming, C u t t i n g  and A l i g n i n g .  Add : 

ANC-4211 C u t t i n g .  A f t e r  c u t t i n g  o r  gouging, t h e  a f f e c t e d  su r -  
faces s h a l l  be mechan ica l l y  c leaned and prepared f o r  nondes t ruc t i ve  
examinat ions requ i red .  Fo l l ow ing  thermal c u t t i n g  o r  gouging, a t  l e a s t  
1/8 i n .  (measured from t h e  deepest i r r e g u l a r i t y )  s h a l l  be removed 

f 

1The s t r e s s  i n t e n s i f i c a t i o n  f a c t o r s  f o r  b u t t  welds i n  F ig .  NC-3673.2(b)-l 
a re  d e r i v e d  f rom Tab le  NB-3683.2-1 and a r e  equal t o  C2K2/2. The r u l e s  
h e r e i n  p r o v i d e  f o r  adjustment o f  t h e  C 2  va lues .  

2Flush welds a r e  d e f i n e d  as those welds which have been ground on both 
i n t e r i o r  and e x t e r i o r  sur faces  t o  remove we ld  i r r e g u l a r i t i e s  and ab rup t  
changes i n  con tou r  due t o  misal ighment.  Thickness o f  weld re in fo rcement  
( t o t a l  i n s i d e  and o u t s i d e )  s h a l l  n o t  exceed 0.1T. No c o n c a v i t y  on the  
r o o t  s i d e  i s  pe rm i t ted .  The f i n i s h e d  contour  s h a l l  n o t  have a s lope 
(ang le  measured from tangent  t o  su r face  o f  p i p e  o r ,  on a tapered t r a n s i -  
t i o n  s i d e  o f  weld, t o  t h e  nominal t r a n s i t i o n  s u r f a c e )  g r e a t e r  than 
7 degrees. 

3As-welded i s  d e f i n e d  as welds n o t  meet ing t h e  s p e c i a l  requirements f o r  
f l u s h  welds. 
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mechan ica l l y  from t h e  c u t  su r face  o f  P-8 group m a t e r i a l s  and a l l  non- 
f e r r o u s  m a t e r i a l s .  
f o l l o w i n g  s h a l l  be done. 

removed from the  c u t  edge. 

For P-3, P-5, and P-11A group m a t e r i a l s ,  one o f  t h e  

( a )  A t  l e a s t  1 / 8  i n .  ( 3  mm) o f  m a t e r i a l  s h a l l  be mechan ica l l y  

( b )  

( c )  

The c u t  edge s h a l l  be f lame so f tened (P-3 m a t e r i a l s  o n l y ) .  

The m a t e r i a l s  s h a l l  be g i ven  a s t r e s s  r e l i e v i n g  t rea tment  i n  
accordance w i t h  a procedure which s h a l l  be developed by the  Manufacturer 
and submi t ted  t o  the  Owner f o r  approval .  

Thermal c u t t i n g  o r  gouging o f  P-6 group m a t e r i a l s  i s  p r o h i b i t e d .  

ANC-4211.1 Preheat ing  Before  Thermal C u t t i n g .  M a t e r i a l  s h a l l  
be preheated t o  the  temperature r e q u i r e d  by  ANC-4611 p r i o r  t o  thermal 
c u t t i n g  o r  gouging. 

NC-4300 We1 d i n g  Qual i f  i c a t i o n s  . 
NC-4311 Types o f  Processes Permi t ted .  Add : 

NNC-431’1.2 Wash-Pass Welding. Gas-tungsten-arc we ld ing  w i t h -  
o u t  t h e  a d d i t i o n  o f  f i l l e r  meta l  (sometimes c a l l e d  wash-pass we ld ing)  
s h a l l  n o t  be used f o r  t h e  purpose o f  su r face  f i n i s h i n g .  

NNC-4311.3 S i n g l e  Welded J o i n t s .  Weld j o i n t s  which do n o t  
pe rm i t  access f o r  examinat ion of the  back sur faces  s h a l l  have the  r o o t  
pass a p p l i e d  by t h e  gas-tungsten-arc o r  plasma a r c  process, 

NC-4321 Required Q u a l i f i c a t i o n s .  Add: 

ANC-4321 (a )  I n  a d d i t i o n  t o  the  requirements o f  NC-4300 , 
procedure and performance q u a l i f i c a t i o n s  f o r  t h e  f o l l o w i n g  s h a l l  be i n  
accordance w i t h  RDT F 6-5: 

1 .  A l l  new q u a l i f i c a t i o n s .  
2 .  A l l  r e q u a l i f i c a t i o n s .  
3. Tube-to-tubesheet we ld ing .  
4. Seal welding. 
5 .  Hard su r fac ing .  

NNC-4322.2 Welding Records. The we ld ing  reco rds  s h a l l  i n c l u d e  
a we ld  map o f  the  component which shows f o r  each weld j o i n t ,  o r  p o r t i o n  
the reo f ,  t he  number o f  t he  we ld ing  procedure used. A copy o f  each weld 
map s h a l l  be f u r n i s h e d  t o  t h e  Owner. 

Add: NNC-4325 Welding Cond i t ions .  When environmental  o r  
a c c e s s i b i l i t y  c o n d i t i o n s  a re  such as t o  i n d i c a t e  P o t e n t i a l  we ld ina  
d i f f i c u l t i e s -  beyond those a n t i c i p a t e d  d u r i n g  we ld ing  q u a l i f i c a t i o n ,  
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mockups s h a l l  be made w i t h  s imul a ted  expected we ld ing  c o n d i t i o n s  t o  
demonstrate t h a t  s a t i s f a c t o r y  p roduc t i on  welds can be produced. 

NC-4331 Conformance t o  Sec t ion  I X  Requirements. Add: 

ANC-4331 Welding procedure q u a l i f i c a t i o n  t e s t s  s h a l l  be i n  
accordance w i t h  ANC-4321 ( a ) .  

NC-4350 Spec ia l  Q u a l i f i c a t i o n  Requ-irements f o r  Tube-to-Tubesheet 
Welds. Add: 

ANC-4351 General Requirements. The a d d i t i o n a l  q u a l i f i c a t i o n  
requirements conta ined i n  RDT F 6-5 s h a l l  app ly  t o  tube-to-tubesheet 
we1 ds. 

NC-4360 Q u a l i f i c a t i o n  Requirements f o r  Welding S p e c i a l l y  Designed 
Welded Seals.  Add: 

ANC-4361 ( b )  The a d d i t i o n a l  q u a l i f i c a t i o n  requirements con- 
t a i n e d  i n  RDT F 6-5 f o r  sea l .we lds  s h a l l  app ly  t o  welds f o r  s p e c i a l l y  
designed sea ls .  

NC-4381 Requirements f o r  Hard Sur fac ing  on Pressure R e t a i n i n g  
Surfaces. Add : 

ANC-4381.1 Special  Requirements. The a d d i t i o n a l  q u a l i f i c a t i o n  
requirements conta ined i n  RDT F 6-5 s h a l l  app ly  t o  hard s u r f a c i n g .  

NC-4410 Precaut ions t o  be Taken Before  Welding. Add: 

ANC-4411 I d e n t i f i c a t i o n ,  Storage and Handl ing o f  Welding 
M a t e r i a l s .  The c o n t r o l  o f  we ld ing  m a t e r i a l s  s h a l l  i n c l u d e  procedures 
f o r  segregat ing  by lot, r e c l a i m i n g ,  and reus ing  submerged-arc o r  o t h e r  
we ld ing  f l uxes :  - - 

NC-4420 'Ru les  f o r  Making Welded J o i n t s .  Add: 

ANC-'4420 A l l  p ressure  boundary welds s h a l l  have two o r  more 

Automat ic seal  welds and automat ic tube-to-tubesheet welds. 

l a y e r s  of weld meta l ,  except t h a t  one . layer  i s  acceptable f o r :  
, I  

1. 

2 .  .Ma.nuaT se&l:.welds i n  m a t e r i a l s  l e s s  than 0.090 i n .  ( 2  
t h i c k  when we1 ded by t h e  bas-tungsten-arc .process. 

Welds which a r e  radiographed i n  p roduc t ion .  

. :  . . .  . . : , " '  . ' . .  ' 

3. 

A l a v e r  o f  weld meta l  need not 'alwa.ys i n v o l v e  the . .depos i t  
f i l l e r  me ta l .  For example, f u s i o n  o 
r o o t  o f  a b u t t  we ld  would c o n s t i t u t e  
l a y e r  c o u l d  be i n v o l v e d  i n  a weld. 
meta l  depos i t s .  

@ 

3 mm) 

on o f  
a t  the  
one such 

the  a b u t t i n g  base metals 
a l a y e r ,  b u t  no more than 
he remainder would r e q u i r e  f i l l e r  

N 
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NC-4423 Double Welded J o i n t s ,  S i n g l e  Welded J o i n t s  and Peening. 
Add: 

ANC-4423 Thermal gouging s h a l l  be i n  accordance w i t h  ANC-4211 
and ANC-4211.1. 

NC-4424 Surfaces o f  Welds. Add: 

ANC-4424(d) Continuous r o o t  su r face  c o n c a v i t y  s h a l l  n o t  exceed 
1/32 i n  (0.8 mm) f o r  m a t e r i a l  th icknesses 3/16 i n .  (4.7 mm) and l e s s  
than 1/16 i n .  (1.5 mm) f o r  m a t e r i a l  t h i ckness  i n  excess o f  3/16 i n .  
(4.7 mm), p rov ided  t h e  concav i t y  does n o t  reduce the  th ickness  o f  t h e  
we ld  below the  minimum th i ckness  o f  t he  ad jacen t  base m e t a l ,  and t h e  
concav i t y  has a u n i f o r m  radium and blends smoothly w i t h  the  ad jacen t  
base meta l .  Concavi ty up t o  1/16 i n .  (1.5 mm) f o r  m a t e r i a l  3/16 i n .  
(4.7 mm) t h i c k  i s  acceptable,  p rov ided the  fo rego ing  c o n d i t i o n s  f o r  
r a d i u s ,  b lend ing  w i t h  the  base metal  , and weld th ickness  a r e  met and the  
t o t a l  l e n g t h  o f  t h e  we ld  cha rac te r i zed  by the  g r e a t e r  concav i t y  does 
n o t  exceed 25% o f  t h e  p i p e  i n s i d e  circumference. Concavi ty s h a l l  be 
determined f rom the  lower o f  t h e  i n s i d e  a b u t t i n g  sur faces .  

NC-4426 Reinforcement o f  Welds. Add: 

ANC-4426.1 Thickness o f  Weld Reinforcement f o r  Vessels, Pumps 
and Valves. 
pumps, and va lves .  

The requirements o f  ANC-4426.2 s h a l l  a l s o  app ly  t o  vessels,  

ANC-4426.2 Thickness o f  Weld Reinforcement f o r  P ip ing .  The 
reauirements f o r  weld re in fo rcement  s h a l l  be as shown i n  t h e  f o l l o w i n g  
t a b u l a t i o n :  

Ne1 d Rei n forcemen t 
Thickness, i n .  (mm) 

Vessel s, PumPs P iD ina  
;I 

M a t e r i a l  Nominal and Valves' OD I D  
Thickness, i n .  (mm) (each face )  Col. 1 Col. 2 

Up t o  3/16 (4.71, i n c l u s i v e  1/16 (1.5) 1/16 1/16 
Over 3/16 t o  1/2 (13) ,  i n c l u s i v e  1/16 3/32 3/32 
Over 1/2 t o  1 (25 ) ,  i n c l u s i v e  3/32 (2.3) 1 /8  3/32 
Over 1 t o  2 (51) ,  i n c l u s i v e  
Over 2 t o  3 (76) ,  i n c l u s i v e  
Over 3 i n c l u s i v e  

aSee ANC-4424(d) f o r  weld c o n c a v i t y  requirements f o r -  i n s i d e  diameter 

1/8 ( 3 )  5/32 1 /8 
5/32 ( 4 )  3/16 1 /8 
3/16 (4.7) 3/16 1 /8 

f o r  p i  p ing.  

NC-4453 Requirements f o r  Making Repairs o f  Welds. Add: 



n 

RDT E 15-2NC-T 

PAGE 11 

Q 

Q 

ANC-4453.4 Examinat ion o f  Repai r  Welds. Examinat ion o f  welds 
r e p a i r e d  by we ld ing  s h a l l  be i n  accordance w i t h  the requi rements f o r  the  
o r i g i n a l  weld regard less  o f  t he  depth o f  t h e  r e p a i r  c a v i t y .  
ments of  NC-4211.1 , ANC-4211 , and ANC-4211.1 s h a l l  app ly  f o r  such 
r e p a i r s  when preheat ing  o r  c u t t i n g  i s  performed. 

The r e q u i r e -  

NC-4500 Braz ing.  Add: 

ANC-4521 Braz ing  Procedure.and Performance Q u a l i f i c a t i o n s .  
Braz ing  procedures and performance q u a l i f i c a t i o n s  s h a l l  a l s o  meet the 
requi rements o f  RDT F 6-5. 

NC-4600 Heat Treatment. Add: 

NNC-4600.1 Procedure Approval . Owner's approval  s h a l l  be 
r e q u i r e d  f o r  heat  t r e a t i n g  procedures t o  be used f o r  components, o r  
p a r t s  the reo f ,  cons t ruc ted  o f  a u s t e n i t i c  s t a i n l e s s  s t e e l  o r  nonferrous 
m a t e r i a l s .  

ANC-4611 When Preheat i s  Necessary. The requi rements o f  Sub- 
s u b a r t i c l e  D-1200 of Appendix D s h p l l  be mandatory f o r  components con- 
s t r u c t e d  i n  accordance w i t h  the  requi rements o f  RDT E 15-2NC, and the 
f o l l o w i n g  a d d i t i o n a l  requi rements s h a l l  app ly .  

For welds j o i n i n g  m a t e r i a l s  o f  t he  same P-number: ( a )  

(1 )  The minimum preheat  temperature s h a l l  be main ta ined 

( 2 )  The maximum i n t e r p a s s  temperature f o r  P-8 m a t e r i a l  s h a l l  

du r  i ng we1 d i n g  . 

n o t  exceed 350°F (117°C). 

( 3 )  The maximum i n t e r p a s s  temperature f o r  P-6 m a t e r i a l  s h a l l  
n o t  exceed 600°F (316°C). 

( 4 )  The maximum in te rpass  temperature f o r  a l l  o t h e r  m a t e r i a l s  
s h a l l  n o t  exceed 500°F (260°C). 

(5) For P-3,  P-5 and P-11A group m a t e r i a l s ,  t h e  minimum 
preheat  temperature s h a l l  be main ta ined u n t i l  a postweld heat  t reatment  
i s  performed. A1 t e r n a t i v e l y  and s u b j e c t  t o  Owner approval  , procedures 
f o r  P-5 m a t e r i a l  which do n o t  i n v o l v e  m a i n t a i n i n g  preheat  u n t i l  pos t -  
weld heat  t rea tment  may be used prov ided t h a t  j u s t i f i c a t i o n  f o r  such 
procedures i s  submi t ted by the  Manufacturer.  
app ly  t o  welds t h a t  a re  exempted f rom postweld heat  t rea tment  by the  
r u l e s  o f  NC-4620. 

Th is  requi rement  does n o t  

(b )  For welds j o i n i n g  m a t e r i a l s  o f  d i f f e r e n t  P-numbers, the  
maximum i n t e r p a s s  temperature s h a l l  be t h a t  o f  the  m a t e r i a l  hav ing the  
h ighe r  assigned in te rpass  temperature [see ( a ) ( l )  through (a ) (4 ) ] .  
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( c ) .  For  hard  s u r f a c i n g  i n v o l v i n g  we ld ing  o r  b raz ing ,  no maximum 
i n t e r p a s s  temperature i s  assigned. 

ANC-4622.2 Time-Temperature Recordings. The heat t rea tment  
procedure and a l l  recorded da ta ,  i n c l u d i n g  measurement l o c a t i o n s  and 
the  fu rnace c h a r t s  o r  da ta  f rom fu rnace cha r t s ,  s h a l l  be fu rn ished t o  
t h e  Owner. The c h a r t s  o r  d a t a  based thereon s h a l l  as a minimum show 
t ime  versus temperature f o r  heat ing ,  ho ld ing ,  and c o o l i n g .  
measurements s h a l l  be made a t  a s u f f i c i e n t  number o f  l o c a t i o n s  on t h e  
component t o  ensure t h a t  the  temperature g rad ien ts  do n o t  exceed the  
l i m i t s  s p e c i f i e d .  

Temperature 

NNC-4623.1 Temperature V a r i a t i o n  Dur ing  Ho ld ing  Time. Dur ing  
t h e  h o l d i n g  t ime, t h e  temperature o f  welds th roughout  the  component 
s h a l l  n o t  d i f f e r  from the  temperature used f o r  weld procedure q u a l i f i -  
c a t i o n  by more than minus 25°F (14°C) o r  p lus  50°F (28°C). 

ANC-4624.2 Furnace Heating--More Than One Heat. Temperature 
measurements shal l  be made on t h a t  p a r t  o u t s i d e  the  fu rnace t o  d e f i n e  
the  g r a d i e n t .  Any c a l c u l a t i o n s  r e q u i r e d  t o  e s t a b l i s h  the  a l l o w a b l e  
temperature g r a d i e n t  and s h i e l d i n g  requirements s h a l l  be submi t ted  
w i t h  t h e  heat  t r e a t i n g  procedure. The temperatures measured d u r i n g  
hea t  t reatments s h a l l  be eva lua ted  t o  determine t h a t  t he  a l l o w a b l e  
g r a d i e n t  was n o t  exceeded, and a r e p o r t  o f  t h i s  e v a l u a t i o n  s h a l l  be 
f u r n i s h e d  t o  the  Owner i n  accordance w i t h  ANC-4622.2. 

ANC-4624.3 Loca l  Heating. Temperature measurements s h a l l  be 
made on p a r t  o u t s i d e  the  hea t ing  dev ice  t o  d e f i n e  the  g r a d i e n t .  
Any c a l c u l a t i o n s  r e q u i r e d  t o  e s t a b l i s h  the  a l l owab le  temperature 
g r a d i e n t  and s h i e l d i n g  requirements s h a l l  be submi t ted  kdi,th. t h e  heaf; 
t rea tment  procedure. 
and a r e p o r t  o f  each heat t rea tment  s h a l l  be f u r n i s h e d  t o  t h e  Owner 
i n  accordance w i t h  ANC-4622.2. 

The heat t rea tment  procedure, a l l  recorded data,  

NNC-4660 S o l u t i o n  Heat Treatment o f  A u s t e n i t i c  S t a i n l e s s  S t e e l .  
When r e q u i r e d  by the  Design S p e c i f i c a t i o n  , a u s t e n i t i c  s t a i n l e s s  s t e e l  
which has been heated t o  temperatures above 750°F (400°C) f o r  fo rming  
s h a l l  be heated t o  a minimum temperature o f  1900°F (1038°C) and then 
quenched i n  water o r  r a p i d l y  coo led  by o t h e r  means. Where c o o l i n g  i s  
by means o t h e r  than water  quenching, t h e  heat t rea tment  procedure used 
f o r  s o l u t i o n  t rea tment  s h a l l  be acceptable upon demonstrat ion t h a t  
specimens o f  t h e  component m a t e r i a l  g i ven  the  same heat t rea tment ,  
i n c l u d i n g  h o l d  t ime a t  temperature and c o o l i n g  r a t e s ,  a re  f r e e  o f  
i n t e r g r a n u l a r  a t t a c k  when t e s t e d  i n  accordance w i t h  ASTM A 262 
P r a c t i c e  E .  The c o r r o s i o n  t e s t  p r a c t i c e  and the  frequency o f  t e s t  
s h a l l  be as s p e c i f i e d  i n  the  Design S p e c i f i c a t i o n  (see NCA-3250). 

, 

I C  
NC-5000 EXAMINATION 

NC-5100 General Requirements f o r  Examination. Add: 
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ANC-5111 (a )  The performance o f  examinat ions r e q u i r e d  by 
Q 

NC-5000 as supplemented he re in  s h a l l  a l s o  meet the  requirements o f  
RDT F 3-6. 

NC-5120 Time o f  Examinat ion ' o f  Welds. Add: 

NNC-5120(a) (1  ) Radiographic Examinat ion.  Radiographic exami- 
n a t i o n  o f  welds i n  a l l  components cons t ruc ted  o f  a u s t e n i t i c  s t e e l s  o r  
h igh  n i c k e l  a l l o y s ,  regard less  o f  th ickness ,  s h a l l  be performed on 
welds i n  the  f i n a l  sur face1 and f i n a l  hea t  t r ea ted2  cond i t i ons .  
Radiographic  examinat ion o f  welds i n  a1 1 components cons t ruc ted  o f  
f e r r i t i c  s t e e l s ,  regard less  o f  th ickness ,  s h a l l  be performed on welds 
i n  t h e  f i n a l  sur face  c o n d i t i o n  and a f t e r  an i n te rmed ia te  o r  f i n a l  
postweld heat  t rea tment .  
be performed a f t e r  an i n te rmed ia te  postweld heat  t reatment  on l y  i f  
t h a t  heat  t rea tment  meets the  h o l d i n g  t ime requi rements o f  
Table NC-4622.1-1 and the  h o l d i n g  temperature i s  as h igh  as o r  h ighe r  
than any subsequent temperature t o  which the weld w i l l  be subjected.  
F e r r i t i c  s t e e l  welds which a r e  t o  be covered w i t h  weld ove r lay  
c ladd ing  s h a l l  be examined by rad iography p r i o r  t o  weld o v e r l a y  
c l  adding . 

Such examinat ion o f  f e r r i t i c  s t e e l  welds may 

NNC-5120( b )  (1  ) Magnetic P a r t i c l e  and L i q u i d  Penetrant  
Examinat ion.  
be performed on a l l  welds, regard less  o f  m a t e r i a l  type, i n  the  f i n a l  
sur face  and f i n a l  heat  t r e a t e d  cond i t i ons .  

Magnetic p a r t i c l e  o r  l i q u i d  penet ran t  examinat ion s h a l l  Q 
NNC-5120(c)( l )  D i s s i m i l a r  Metal  Weld J o i n t s .  A l l  d i s s i m i l a r  

metal  weld j o i n t s  s h a l l  be examined i n  t h e  f i n a l  sur face  and f i n a l  heat  
t r e a t e d  cond i t i ons .  

NNC-5120(d)( l)  Double Welded J o i n t s .  Before app ly ing  weld 

Th is  examinat ion need n o t  be performed on 

m e t a l  t o  t h e  second s ide  o f  double-welded j o i n t s  t o  be welded, t he  
weld p repara t i on  sur face  s h a l l  be examined by a magnetic p a r t i c l e  o r  
l i q u i d  penet ran t  method. 
f e r r i t i c  welds when the  we ld ing  procedure r e q u i r e s  t h a t  preheat  be 
mainta ined u n t i l  complet ion o f  t h e  weld. 

ANC-5130 Examinat ion o f  Weld Edge Prepara t ion  Surfaces. A l l  
weld edge p repara t i on  surfaces f o r  j o i n t  Categor ies A, B, C, and D and 
s i m i l a r  j o i n t s  i n  m a t e r i a l s  g r e a t e r  than 3/8 i n .  (9.5 mm) i n  nominal 
th ickness  s h a l l  be s u b j e c t  t o  t h e  requirements o f  NC-5130 except  t h a t  

lThe c o n d i t i o n  of t h e  weld a f t e r  a l l  surface f i n i s h i n g  opera t ions ,  
exc lud ing  , su r face  coat ing ,  have been performed p r i o r  t o  p l a c i n g  the  
weld i n  se rv i ce .  

2The c o n d i t i o n  o f  t he  weld a f t e r  a l l  heat  t reatments have been 
performed p r i o r  t o  p l a c i n g  the  weld i n  se rv i ce .  

Q 

I A2 
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laminar type linear indications shall not exceed the lesser of 1/2T or 
1 in. (25 mm). Regardless of material thickness, weld edge preparation 
surfaces for joint Categories A, B y  C and D, and similar joints, and for 
the special joints o f  NNC-3140, shall be examined visually in accordance 
with NNC-5290. 

NC-5200 Examination of Welds. 

A2 

NC-5210 Category A Vessel Weld Joints and Longitudinal Weld 
Joints in Other Components. Add: 

weld joints in other components shall be radiographed. The external and 
accessible internal weld surfaces and adjacent base material for at 
least 1/2 in. (13 mm) on each side of the weld shall be examined by 
either a magnetic particle or liquid penetrant method. 

Joints in Other Components. Add: 

Category B weld joints in vessels and circumferential 
weld joints in other components shall be radiographed. The external 
and accessible internal weld surfaces and adjacent base material for at 
least 1/2 in. (13 mm) on each side of the weld shall be examined by 
either a magnetic particle or liquid penetrant method. 

ANC-5210 Category A weld joints in vessels and longitudinal 

NC-5220 Category B Vessel Weld Joints and Circumferential Weld 

ANC-5220 

I A1 

NC-5230 Category C Vessel Weld Joints and Similar Weld Joints in 
Other Components. Add: 

ANC-5230 Category C weld joints in vessels and similar weld 
joints in other components shall be radiographed. The external and 
accessible weld surfaces and ajacent base material for at least 1/2 in. 
(13 mm) on each side of the weld shall be examined by either a magnetic 
particle or liquid penetrant method. Type 1 and 2 full penetration 
corner weld joints similar to those shown in Fig. NC-4243-1 require 
special radiographic techniques which may include the use of mu1 tiple 
exposures. In addition, for Type 2 full penetration corner weld joints 
similar to Fig. NC-4243-l(d), (e), and (f), the fusion zone and the 
parent metal beneath the attachment surface shall be ultrasonically 
examined after welding to verify freedom from lack of fusion and 
laminar defects. 

NC-5240 Category D Vessel Weld Joints and Similar Weld Joints in 
Other Components. Add: 

NNC-5240( a) Weld Bui 1 dup Deposits. The we1 d fusion zone and 
the parent metal beneath the weld metal buildup deposits for connections 
described in NC-4244(c) shall be ultrasonically examined after welding 
to ensure freedom from lack of fusion and laminar defects. Additionally, 
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t h e  completed weld sur faces  and ad jacent  base m a t e r i a l  f o r  a t  l e a s t  
1/2 i n .  (13 mm) from any weld edge s h a l l  be examined by e i t h e r  a mag- 
n e t i c  p a r t i c l e  o r  l i q u i d  pene t ran t  method. 

NNC-5240(b) P a r t i a l  P e n e t r a t i o n  Welds. P a r t i a l  p e n e t r a t i o n  
welds s h a l l  be examined p r o g r e s s i v e l y  u s i n g  e i t h e r  a magnetic p a r t i c l e  
o r  l i q u i d  pene t ran t  method. 
r o o t  l a y e r ,  t h e  l e s s e r  o f  each o n e - t h i r d  o f  t h e  maximum weld dimension 
measured p a r a l l e l  t o  t h e  c e n t e r l i n e  o f  t h e  connect ion o r  1/2 i n .  (13 mm), 
and t h e  su r face  o f  t h e  f i n i s h e d  weld. 

The increments o f  examinat ion s h a l l  be t h e  

NNC-5241 ( a ) ( l )  B u t t  Welded Nozzles i n  Vessels. B u t t  welded 
nozz les  i n  vesse ls  a t tached by  f u l l  p e n e t r a t i o n  welds th rough e i t h e r  
t h e  w a l l  o f  t h e  vessel  o r  t h e  nozz le  s h a l l  be radiographed. The weld 
sur faces  and ad jacen t  base ma te r ia l .  f o r  a t  l e a s t  1/2 i n .  (13 mm) on 
each s i d e  o f  t h e  weld s h a l l  a l s o  be examined by e i t h e r  a magnetic p a r t i -  
c l e  o r  l i q u i d  pene t ran t  method. 

NNC-5241 ( c )  Corner Welded Nozzles i n  Vessels. Corner we1 ded 
nozz les  i n  vesse ls  s h a l l  be radiographed. The weld sur faces  and ad ja -  
cen t  base m a t e r i a l  f o r  a t  l e a s t  1/2 i n .  (13 mm) on each s i d e  o f  t h e  
weld s h a l l  a l s o  be examined by e i t h e r  a ma’gnetic p a r t i c l e  o r  l i q u i d  
pene t ran t  method. I n  a d d i t i o n  t o  radiography, t h e  weld, t h e  f u s i o n  
zone, and t h e  pa ren t  metal beneath t h e  attachment su r face  f o r  d e t a i l s  
shown i n  sketches ( a ) ,  ( b ) ,  ( c ) ,  (d ) ,  ( e ) ,  and ( 9 )  o f  F ig .  NC-4244(b)-l 
and F ig .  NC-4256(b)-l s h a l l  be u l t r a s o n i c a l l y  examined a f t e r  we ld ing  
t o  ensure freedom f rom l a c k  o f  f u s i o n  and lam ina r  de fec ts .  

NNC-5242( a)  ( 1  ) Branch Connections and Nozzles i n  P i  p ing ,  Pumps, 
and Valves. The e x t e r n a l  and access ib le  i n t e r n a l  weld sur faces  and 
ad jacen t  base metal  f o r  a t  l e a s t  1/2 i n .  (13 mm) on each s i d e  o f  t h e  
weld o f  branch connect ions and nozzles w i th  nominal p i p e  s i z e  exceeding 
4 in. shall be examined by either a magnetic particle or liquid 
pene t ran t  method i n  a d d i t i o n  t o  r a d i o g r a p h i c  examinat ion.  

ANC-5242( b )  B u t t  Welded’ Connections. B u t t  welded branch con- 
nec t i ons  and nozz les  i n  p i p i n g ,  pumps, and va lves  w i t h  nominal p i p e  
s i z e  4 i n .  and s m a l l e r  s h a l l  be examined by rad iography  i n  a d d i t i o n  t o  
magnetic p a r t i c l e  o r  l i q u i d  pene t ran t  examinat ion.  

NNC-5242(c) Corner Welded Connections. The examinat ion 
requirements o f  ANC-5242(a) s h a l l  app ly  t o  f u l l  p e n e t r a t i o n  co rne r  
welded branch connect ions and nozzles o f  a l l  s i z e s  i n  p i p i n g ,  pumps, 
and valves,  except as f o l l o w s .  

( 1 )  For connect ions 4 i n .  nominal p i p e  s i z e  (I.P.S.) and l e s s  
i n  diameter, where t h e  r a t i o  o f  d iameters o f  t h e  branch and t h e  c y l i n -  
d e r  t o  which i t  i s  ,w@lded ( d i / D i )  i s  0.25 o r  l e s s ,  a p rog ress i ve  mag- 
n e t i c  p a r t i c l e  o r  l i q u i d  pene t ran t  examinat ion may be s u b s t i t u t e d  f o r  
r a d i o g r a p h i c  examinat ion i f  a meaningful rad iog raph ic  examinat ion i s  
n o t  f e a s i b l e .  I n  such case, t h e  magnetic p a r t i c l e  o r  l i q u i d  pene t ran t  
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Q 
examination shall consist of a progressive examination of the root layer 
at the lesser of each one-third of the thickness of the joint or each 
1/2 in. (13 mm) and at the root of the weld from the inside surface in 
the final surface condition. 

(2) For connections 2 in. norminal size and less in diameter, 
where inside surface examination may not be feasible because of inac- 
cessibility, a progressive examination of the outside surface only 
[as specified in-(l)] is acceptable, provided that the weld joint 
is of a form in which the root of the weld is drilled out or machined 
out to sound metal-as shown in Fig. NNC-5242. 
minimum thickness of metal to be removed from the root of the weld 
shall be as follows: 

In such case, the 

Nominal Size of Mi n i mum Thickness 
Connection to be Removed 

1 in. I.P.S. and smaller 1/16 in. (1.5 mm) 
Over 1 in. to 2 in. I/P.S. 1/8 in. (3 mm) 

FINISHED IMSIDE D I A Y E I E R  rdi 1 

Fi g. NNC-5242. Corner We1 ded Nozzl es. 
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NC-5250 Examination of Welds for Vessels Designed to NC-3200. 
Add: 

NC-5240, and NC-5260 as supplemented by RDT E 15-2NC shall also apply 
to vessels designed to NC-3200. I 

ANC-5250 The requirements of NC-5210, NC-5220, NC-5230, 

NC-5260 Fillet and Structural Welds. Add: 

ANC-5261 Fillet and Socket Welds. Fillet and socket welds 
shall be examined progressively ,by either a magnetic particle or liquid 
penetrant method. The increments of examination shall be the root layer, 
the lesser of each one-third o f  the maximum weld dimension measured 
parallel to the centerline of the connection or 1/2 in. (13 mm) , and 
the surface of the finished weld. 

ANC-5262 Structural Attachments. The welds of permanent struc- 
ture attachments as defined in NC-4431 shall be examined by a radiogra- 
phic method where practicable and by either a magnetic particle or liquid 
penetrant method. When radiography is not practicable, an ultrasonic 
method shall be used or the weld shall be progressively examined b y  a 
liquid penetrant or magnetic particle method on the root layer and at the 
lesser of each one-third of the thickness of the weld joint or each 
1/2 in. (13 mm). The welds of permanent non-structural attachments as 
defined in NC-4435 shall be examined by a 1,iquid penetrant or magnetic 
particle method on the root layer and final layer. A visual examination 
shall be performed on all attachment welds in accordance with NNC-5290. 

@ 

For attachments welded directly to weld overlay cladding, the 
area of attachment shall be examined prior to welding of the attachment 
over 100% o f  its volume by an ultrasonic method. 

NC-5270 Special Welds. Add : 

ANC-5277 .Welds of Specially Designed Seals. Welds of specially 
designed seals shall have each layer of weld metal examined by a liquid 
penetrant method and shall be visually examined in accordance with 
NNC-5290. 

ANC-5272 Weld Metal Cladding. All weld-metal cladding shall be 
visually examined in accordance with NNC-5290 and shall be examined over 
100% of the clad surface.by an ultrasonic method and by a liquid pene- 
trant method: In addition, after each eight hours of weld-metal clad- 
ding operations, a chemical analysis shall be made of weld-metal clad- 
ding to verify its composition in accordance .with speciTied requirements. 
This analysis shall be obtained from material removed by drilling or 
chipping from a depth from the surface of at least 0.020 in. (0.5 mm) 
but not greater than the minimum cladding thickness. The chemical 
analysis obtained shall be within the required specified composition 
range. 
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ANC-5273 Hard Sur fac ing .  Hard surfacing, i n c l u d i n g  t h a t  on 
va lves  w i t h  the  i n l e t  connect ions 4 i n .  nominal p ipe  s i z e  o r  l e s s ,  s h a l l  
be examined by a l i q u i d  pene t ran t  method and s h a l l  be v i s u a l l y  examined 
i n  accordance w i t h  NNC-5290. I n  a d d i t i o n ,  hard s u r f a c i n g  s h a l l  be 
examined by an u l t r a s o n i c  method when the  des ign  and s i z e  o f  t he  p a r t  
a r e  such as t o  p rov ide  s u f f i c i e n t  a c c e s s i b i l i t y  f o r  t he  examination. 

ANC-5274 Tube-to-Tubesheet Welds. A l l  f ace  j o i n t s  s h a l l  be 
examined on a l l  we ld  sur faces ,  on 1/4 i n .  ( 6  mm) o f  ad jacen t  exposed 
tubesheet su r face ,  and on a l l  i n s i d e  sur faces  o f  tubes f o r  a d i s t a n c e  o f  
1 /4  i n .  ( 6  mm) beyond the  depth o f  t he  weld j o i n t  p r e p a r a t i o n  o r  2T, 
whichever i s  g r e a t e r ,  by a l i q u i d  pene t ran t  method and s h a l l  be v i s u a l l y  
examined i n  accordance w i t h  NNC-5290. 

Where p r o j e c t i o n s  a r e  machined from tubesheet m a t e r i a l  o r  from weld 
depos i t s  a p p l i e d  t o  t h e  tubesheet m a t e r i a l  f o r  the  purpose o f  p r o v i d i n g  
bosses f o r  we ld ing  o f  b u t t  j o i n t s ,  such p r o j e c t i o n s  s h a l l  be examined 
p r i o r  t o  making t h e  we ld  j o i n t s  by a l i q u i d  pene t ran t  method i n  accor-  
dance w i t h  t h e  requirements f o r  tube-to-tubesheet welds, and s h a l l  be 
v i s u a l l y  examined i n  accordance w i t h  NNC-5290. T h i s  examinat ion s h a l l  
be performed on a l l  sur faces  o f  t he  p r o j e c t i o n s  except t h a t  l i q u i d  pene- 
t r a n t  examinat ion i s  n o t  r e q u i r e d  f o r  weld edge p repara t i ons  on such pro-  
j e c t i o n s .  A f t e r  comple t ion  o f  b u t t  j o i n t s ,  t h e  weld su r face  and ad jacen t  
base meta l  f o r  a d i s tance  o f  1 i n .  (25 mm) on each s i d e  o f  the weld s h a l l  
be examined on e i t h e r  t h e  i n s i d e  su r face  o r  t h e  o u t s i d e  su r face  and, 
where access ib le  on bo th  sur faces ,  by  a l i q u i d  pene t ran t  method. I n  
a d d i t i o n ,  b u t t  j o i n t s  s h a l l  be v i s u a l l y  examined i n  accordance w i t h  
NNC-5290 and r a d i o g r a p h i c a l l y  examined. 

Gas l e a k  t e s t i n g  s h a l l  be performed when s p e c i f i e d  i n  the  Design 
S p e c i f i c a t i o n .  

NNC-5277.1 Weld Deposi ted Pads. Weld depos i ted  pads, except 
those depos i ted  t o  form a p a r t  o f  an at tachment weld o f  c l i p s ,  name- 
p l a t e s  , i n s u l a t i o n  supports,  l o c k i n g  dev ices  , and o t h e r  n o n s t r u c t u r a l  
members, b u t  i n c l u d i n g  we ld  depos i ted  pads which fo rm a p a r t  o f  t he  
pressure boundary, s h a l l  be v i s u a l l y  examined i n  accordance w i th  
NNC-5290, s h a l l  be examined by an u l t r a s o n i c  method over 100% o f  t h e  
volume, and s h a l l  be examined b e i t h e r  a l i q u i d  pene t ran t  method o r  a 
magnetic p a r t i c l e  method over  1 i 0% o f  the  f i n i s h e d  weld sur face .  

NNC-5277.2 J o i n t s  i n  Th in  M a t e r i a l s .  Welded j o i n t s  i n  
m a t e r i a l s  l e s s  than 1 /8  i n .  ( 3  m) i n  th i ckness  s h a l l  be examined by 
t h e  same methods r e q u i r e d  f o r  t h e  same j o i n t  ca tegor ies  i n  o t h e r  t h i c k -  
nesses, s h a l l  have each l a y e r  o f  weld metal  examined by  a l i q u i d  pene- 
t r a n t  method , and s h a l l  be v i s u a l l y  examined in 'accordance w i t h  
NNC-5290. 

A1 

NNC-5277.3 Examinat ion o f  Root Layer. When a c c e s s i b i l i t y  o f  
t h e  reve rse  s i d e  o f  s ingle-welded j o i n t s  i n  components ( e i t h e r  f u l l  
p e n e t r a t i o n  o r  p a r t i a l  p e n e t r a t i o n )  p rec ludes  magnetic p a r t i c l e  o r  
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l i q u i d  pene t ran t  examinat ion o f  t h e  reverse  s ide ,  t h i s  examinat ion 
s h a l l  be performed on the  su r face  o f  t h e  r o o t  l a y e r .  Th i s  examinat ion 
need n o t  be performed on f e r r i t i c  welds when the  we ld ing  procedure 
r e q u i r e s  t h a t  p reheat  be main ta ined u n t i l  comple t ion  o f  t he  weld. 

Add: NNC-5290 V isua l  Examination. 

NNC-5290.1 V isua l  examinat ion o f  weld j o i n t  p repara t i ons ,  welds , 
weld  o v e r l a y  c ladd ing ,  hard  s u r f a c i n g ,  and spec ia l  weld j o i n t s  s h a l l  be 
performed i n  accordance w i t h  the  f o l l o w i n g  requirements t o  v e r i f y  con- 
formance t o  the  w r i t t e n  we ld ing  procedure, t h e  des ign  requirements,  and 
t h e  requirements o f  t h i s  standard.  

s h a l l  be examined f o r :  
( a )  

1. 

2. Clearance dimensions o f  backing s t r i p s ,  r i n g s ,  and consumable 

3. Al ignment and f i t u p  o f  t he  pieces be ing  welded. 

4. V e r i f i c a t i o n  o f  c o r r e c t  m a t e r i a l s  by check o f  reco rds .  

P r i o r  t o  we ld ing ,  t h e  weld j o i n t  edges and ad jacen t  surfaces 

Proper edge p r e p a r a t i o n ,  dimensions, and f i n i s h .  

i n s e r t s  . 

5. V e r i f i c a t i o n  o f  c l e a n l i n e s s  requirements.  - 
( b )  

1 .  

2. Contour , re in fo rcement ,  and sur face  f i n i s h  o f  welds.  

3. 

4. 

5. 

A f t e r  welding, t h e  j o i n t  s h a l l  be examined i n  the  f i n a l  
su r face  c o n d i t i o n  [see Footnote ( 7  '' o f  NNC-5120(a)( l ) ]  f o r :  

S i ze  o f  l e g s  and t h r o a t  and f i l l e t  welds. 

Degree o f  u n d e r f i l l  , undercut,  and ove r lap .  

Weld s p a t t e r  and impress ion  marking. 

Burn-through1 and fuse- th rough2 f o r  f ace  type  tube- to - tubesheet  
j o i n t s .  

lWeld p e n e t r a t i o n  through the  tube w a l l  such as t o  cause metal  f l o w  
r e s u l t i n g  i n  a change i n  i n s i d e  contour  o f  t h e  tube. 

2Weld p e n e t r a t i o n  through t h e  tube w a l l  t o  t h e  i n s i d e  diameter w i t h  no 
r e s u l t i n g  meta l  f l o w  such as  t o  change the  i n s i d e  contour  o f  t h e  tube. 

h 



6. Radial  shr inkage o f  p ipe .  A s t r a i g h t  edge s h a l l  be placed on 
the  p ipe  such t h a t  i t  spans comple te ly  the shr inkage caused 
by the  weld as shown i n  F ig .  NNC-5290. 
shr inkage values , nl and n2, s h a l l  be measured t o  the neares t  
0.01 i n .  (0.254 mm) on bo th  s ides  of the  weld a t  0, 90, 180, 
and 270 degrees around the  pipe: ,The average o f  these e i g h t  
values o f  A s h a l l  be i n  accordance w i t h  the  requirements spec i -  
f i e d  i n  ANC-3673.2(b). Weld passes a t  l o c a t i o n s  a l  and n2 t o  
decrease t h e  apparent p ipe  shr inkage s h a l l  n o t  be al lowed. 
T h i s  examinat ion i s  n o t  r e q u i r e d  f o r  p ipe  having a r a t i o  o f  
nominal o u t s i d e  diameter t o  nominal w a l l  th ickness  o f  2O:l o r  
l e s s .  

The maximum r a d i a l  

PIPE WALL 

F i g .  NNC-5290. Weld Shrinkage Measurement 

( c )  P r i o r  t o  we ld  ove r lay  c ladd ing  o r  hard  su r fac ing ,  the base 
metal  s h a l l  be examined f o r  su r face  p repara t i on  and c l e a n l i n e s s ,  and 
a f t e r  d e p o s i t i o n  f o r  weld bead contour and sur face  f i n i s h  3nd fo r  
impression marking. 

NNC-5290.2 All access ib le  sur faces  o f  the  component s h a l l  be 
examined f o r  a r c  s t r i k e s  and o t h e r  damage, such as scratches and gouges, 
f o r  conformance w i t h  t h e  a p p l i c a b l e  m a t e r i a l  s p e c i f i c a t i o n  o r  the  Design 
S p e c i f i c a t i o n .  
magnetic p a r t i c l e  method i n  accordance w i t h  VB-2545 o r  NB-2546. 
cep tab le  c o n d i t i o n s  s h a l l  be e l i m i n a t e d  o r ,  i f  necessary, r e p a i r e d  by 
we ld ing  i n  accordance w i t h  NC-2500. 

Arc  s t r i k e s  s h a l l  be examined by a l i q u i d  penet ran t  o r  
Unac- 

NC-5320 Radiographic Acceptance Standards. Add: 

NNC-5320(e) Tungsten i n c l u s i o n s  w i t h  maximum dimensions 
exceeding t h e  l e s s e r  o f  1/5T o r  3/64 i n .  (1.2 mm) f o r  th icknesses o f  
1 i n .  (25  mm) and l e s s ,  and exceeding 5/64 i n .  ( 2  mm) f o r  th icknesses 
over 1 i n .  There s h a l l  be no more than f i v e  tungsten i n c l u s i o n s  i n  any 
6 i n .  (150 mm) l e n g t h  o f  weld. 
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NNC-5320(f) For b u t t  t ype  tube-to-tubesheet welds, and 
tube- to - tube welds i n  tube bundles, rounded . ind i ca t i ons  i n  excess o f  t h e  
f o l  1 owing i s  unacceptabl e : 

IC  

1 .  Any i n d i c a t i o n  w i t h  maximum dimension g r e a t e r  than 20% o f  T, 
o r  1/32 i n .  (0.8 mm), whichever i s  sma l le r ,  where T i s  t he  
s p e c i f i e d  tube w a l l  th ickness .  

2.  T o t a l  area o f  i n d i c a t i o n s  ( i n  square inches)  i n  excess o f  
0.005 t imes t h e  tube w a l l  th ickness  i n  inches, o r  t o t a l  area 
o f  i n d i c a t i o n s  ( i n  square m i l l i m e t e r s )  i n  excess o f  0.005 t imes 
t h e  tube w a l l  th ickness  i n  m i l l i m e t e r s ,  i n  any 1 i n .  ( 2 5  mm) IE 

l o c a t i o n  r e l a t i v e  t o  t h e  i n d i c a t i o n s  be ing  eva lua ted .  

I n d i c a t i o n s  t h a t  a r e  separated from one another  by l e s s  than 
3/16 i n .  (4 .7  mm), cen te r  t o  cen te r .  

l e n g t h  o f  weld w i t h  t h i s  l e n g t h  taken i n  the most un favo rab le  I C  

IC 3. 

NC-5330 U l t r a s o n i c  Acceptance Standards. Add: 

NNC-5330(c) Po r t i ons  o f  hard  s u r f a c i n g  shown by u l t r a s o n i c  
examinat ion t o  have any l a c k  o f  bond o r  d e f e c t  g i v i n g  i n d i c a t i o n s  equal 
t o  o r  g r e a t e r  than the  i n d i c a t i o n  f rom the  s i z e  o f  f l a t  bottom h o l e  
s p e c i f i e d  i n  t h e  Design S p e c i f i c a t i o n  s h a l l  be unacceptable unless 
r e p a i r e d .  Q 

NNC-5330(d) P o r t i o n s  o f  we ld  metal  o v e r l a y  c ladd ing  shown by 
u l t r a s o n i c  examinat ion t o  have any o f  t h e  f o l l o w i n g  d i s c o n t i n u i t i e s  
s h a l l  be unacceptable un less  r e p a i r e d :  

... . 
1.  Any l a c k  o f  bond g i v i n g  i n d i c a t i o n s  equal t o  o r  g r e a t e r  than 

the  i n d i c a t i o n  from the  1/2 i n .  (13 mm) diameter f l a t  bottom 
ho le .  

2. Any l a c k  o f  bond g i v i n g  i n d i c a t i o n s  equal t o  o r  g r e a t e r  than 
the  i n d i c a t i o n  f rom t h e  1 /4  i n .  ( 6  mm) diameter f l a t  bottom 
h o l e  b u t  l e s s  than t h e  i n d i c a t i o n  f rom the  1 /2  i n .  (13 mm) 
diameter f l a t  bottom ho le ,  separated by l e s s  than 6 i n .  (150 mm) 
o f  acceptab le  c ladd ing .  -. I 

NC-5340 Magnetic P a r t i c l e  Acceptance Standards. Add: 

NNC-5342(e). Rounded i n d i c a t i o n s  w i t h  dimensions exceeding 10% 

NNC-5342(f) A l i gned  i n d i c a t i o n s  i n  'which the  average o f  the  

o f  t he  nominal w e l d - t h i c k n e s s  o r  3/16 i n .  (4.7 mm), whichever i s  sma l le r .  

c e n t e r  t o  cen te r  d'istance between any one i n d i c a t i o n  and the  two ad ja -  
cen t  i n d i c a t i o n s  i n  a s t r a i g h t  l i n e  i s  l e s s  than 3/16 i n .  (4.7 mm). 

@ NC-5350 L i q u i d  Penetrant Acceptance Standards. Ada: 
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NNC-5352.1 Welds Other  T.han Weld Metal  Cladding, Tube-to- 
Tubesheet Welds , Seal Welds, Th in  M a t e r i a l  Welds , and Hard Sur fac ing .  
The f o l l o w i n g  r e l e v a n t  i n d i c a t i o n s  a r e  unacceptable:  IA’ 

(a )  Rounded i n d i c a t i o n s  w i t h  dimensions exceeding 10% o f  the 
nominal weld th ickness  o r  3/16 i n .  (4 .7 mm), whichever i s  
sma l le r .  

A l igned i n d i c a t i o n s  i n  which the  average o f  the cen te r  t o  
cen te r  d i s tance  between any one i n d i c a t i o n  and the two 
ad jacent  i n d i c a t i o n s  i n  a s t r a i g h t  l i n e  i s  l e s s  than 
3/16 i n .  (4.7 mm). 

IA1 
( b )  

( c )  Weld deposi ted pads t h a t  form a p a r t  o f  the  pressure boundary 
(except  those i n  NNC-5352.2) s h a l l  be evaluated as we1 ds . 

NNC-5352.2 Tube-to-Tubesheet Welds. For tube- to- tubesheet  
welds o r  f o r  weld depos i ted  pads t h a t  form a p a r t  o f  t he  tube- to -  
tubesheet j o i n t ,  t h e  f o l l o w i n g  r e l e v a n t  i n d i c a t i o n s  a r e  unacceptable 
un less r e p a i r e d :  

(a )  Any cracks.  

( b )  Any l i n e a r  i n d i c a t i o n s .  

( c )  Rounded i n d i c a t i o n s  w i t h  major dimensions g r e a t e r  than 
1/64 i n .  (0 .4  mm). 

( d )  More than one i n d i c a t i o n  pe r  weld. 

NNC-5352.3 Seal Welds and Th in  M a t e r i a l  Welds. For seal  welds J A l  
and f o r  welded j o i n t s  i n  m a t e r i a l s  l e s s  than 1/8 i n .  ( 3  mm) t h i c k ,  the  
f o l l o w i n g  r e l e v a n t  i n d i c a t i o n s  a r e  unacceptable un less r e p a i r e d :  

( a )  Any cracks.  

( b )  Any l i n e a r  i n d i c a t i o n s .  

( c )  Rounded i n d i c a t i o n s  w i t h  dimensions exceeding 1/64 i n .  (0 .4 mm). 

( d )  Rounded i n d i c a t i o n s  separated by 1 /4  i n .  
t o  edge. 

6 mm) o r  l e s s  edge 

(e )  F i v e  o r  more rounded i n d i c a t i o n s  i n  any 6 i n . 2  (3800 mm2) o f  
sur face  w i t h  the  major  dimensions o f  t h i s  area no t  t o  exceed 
6 i n .  (150 mm) w i t h  the  area taken i n  the most un favorab le  
l o c a t i o n  r e l a t i v e  t o  t h e  i n d i c a t i o n s  being evaluated.  

NNC-5352.4 Hard Surfacing. For hard su r fac ing ,  the  f o l l o w i n g  
r e l e v a n t  i n d i c a t i o n s  a r e  unacceptable un less r e p a i r e d !  
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( a )  Any cracks. 

i 

. .  
( b )  Any 1 inear  indicat ions.  

( c )  Rounded indicat ions exceeding the following: 

Size of Indication Maximum Number of Indications 
In .  ( m m )  Per i n . 2  (645 m m 2 )  Per 6 i n . 2  (3800 m m 2 )  

1 /64 (0 .4)  t o  1/32 (0.8) 3 8 
Over 1/32 t o  1/16 (1 .5 m m )  2 5 
Over 1/16 t o  1/8 ( 3  mm) 1 3 
1/8 or  above 0 0 

The numbers indicated a r e  addi t ive  indications w i t h i n  the 
smaller s i z e  ranges [ i . e . ,  i n  a 1 i n . 2  (645 m m 2 )  a rea ,  six 
indicat ions u p  t o  1/32 i n .  (0.8 mm)  and three indications u p  
t o  1/16 i n .  (1.5 m m )  a r e  permitted]. 

Indications under 1/64 i n .  ( 0 .4  m m )  shal l  not be counted i n  
determining acceptab i l i ty .  

A2 

The number of indicat ions permitted a r e  proportional t o  the 
areas  s t a t e d .  For example, i f  the t o t a l  hard surfaced area i s  
l e s s  than 6 i n . 2  (3800 mm2),-say (1900 m m 2 ) ,  the number 
of indicat ions permitted shal l  be reduced accordingly, 
Fractional par t s  shal l  be rounded t o  the next lower whole 
number. 

Four or  more rounded indicat ions i n  a l i n e  separated by 
1/16 i n .  (1.5 m m )  or l e s s  edge t o  edge. 

/A2 
( d )  

( e )  Aligned indicat ions ' in .which the'average of the center- to-  
center  dis tance between any one indication and the two adja- 
cent indicat ions i n  a s t r a i g h t  l i n e  i s  l e s s  than 3/16 i n .  
( 4 . 7  m m ) .  

NC-5360 Visual Acceptance Standards f o r  Brazed J o i n t s .  Add: 

NNC-5360(a) All brazes and adjacent base metal shal l  be f r e e  of 

NNC-5360(b) The j o i n t  and adjacent base metal shal l  be f r e e  of 

globules 'of f i l  l e r  metal or evidence of .  base metal oxidati'on. 

stop-off and f l u x .  

NNC-5360(c) There shal l  be no evidence of,  poor bonding o r  base 
nietal erosion. 

NNC-5360(d) All brazed joints  shal l  be f r e e  of cracks in the 
base metal or j o i n t  area.  
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NNC-5360(e) Brazed j o i n t s  s h a l l  e x h i b i t  a f i l l e t - t y p e  contour  
as  f o l l o w s .  

( 1 )  
c i rcumference, l eng th ,  o r  per iphery .  

( 2 )  Nonr f lu id  boundary j o i n t s  s h a l l  have a f i l l e t  around 80% 
o f  t he  circumference, l eng th ,  o r  pe r iphe ry .  
s h a l l  exceed 10% o f  t h e  f i l l e t  l eng th .  

F l u i d  boundary j o i n t s  s h a l l  have a f i l l e t  a l l  around t h e  

3 

No s i n g l e  i n t e r r u p t i o n  

I C  
Add: NNC-5390 V isua l  Acceptance Standards f o r  A l l  Welded J o i n t s  

I 

and Surfaces. 
examination t o  have any o f  the  f o l l o w i n g  de fec ts  o r  areas o f  noncon- 

Weld j o i n t s  and sur faces  which a r e  shown by v i s u a l  

formance a r e  unacceptable un less  co r rec ted  p r i o r  t o  we ld ing  o r  r e p a i r e d :  

1. Any nonconformance revea led  by the  examination r e q u i r e d  by 
NNC-5290. 

2. 

3. 

4. 

5. 

Any zone of incomplete f u s i o n  o r  pene t ra t i on .  

Degree o f  u n d e r c u t t i n g  fir c l n d e r f i l l .  

Any burn7through1 o f  f ace  - type tube-to-tubesheet j o i n t s .  

For face  t ype  tube-to-tubesheet j o i n t s ,  fuse-through2 i n  excess 
o f  10% o f  the  welds i n  any tube bundle.  

NC-6000 TESTING 

NC-6120 Prepara t i on  f o r  Tes t ing .  Add: 

NNC-6128 Pressure R e l i e f .  The t e s t  setup s h a l l  be prov ided 
w i t h  a p r e s s u r e - r e l i e f  dev ice  s e t  a t  a maximum l e v e l  o f  one and one- 
t h i r d  t imes the  t e s t  pressure.  

NC-6200 H y d r o s t a t i c  Tests.  Add: 

ANC-6212(a), .Water chemis t ry  s h a l l  conform t o  the  requirements 
of the  Design S p e c i f i c a t i o n  when s p e c i f i e d  t h e r e i n .  

NNC-5216 Repair and Retests. Any l eak ,  permanent de format ion ,  
o r  f a i l u r e  which occurs d u r i n q  h y d r o s t a t i c  o r  pneumatic t e s t  and any - -  
r e j e c t a b l e  i n d i c a t i o n  found d u r i n g  p o s t - t e s t  examination s h a l l  be 

1Weld p e n e t r a t i o n  through the  tube w a l l  such as t o  cause metal  f l o w  
r e s u l t i n g  i n  a change i n  i n s i d e  contour  o f  the  tube. 

2Weld p e n e t r a t i o n  through the  tube w a l l  t o  the  i n s i d e  diameter w i t h  no 
r e s u l t i n g  metal  f l o w  such as t o  change the  i n s i d e  contour  o f  t he  tube. 



reported t o  the Owner. 
the pr ior  approval  o f  the Owner. 

Repair or re tests  shall n o t  be performed w i t h o u t  

a 

t 
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