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REQUIREMENTS FOR CONSTRUCTION OF NUCLEAR SYSTEM COMPONENTS AT ELEVATED 
TEMPERATURES (SUPPLEMENT TO ASME CASES CODE 1592, 1593, 1594, 1595,  AND 1596) 

0. INTRODUCTION 

0.1 Scope. T h i s  s t a n d a r d  p r o v i d e s  r u l e s  for  t h e  c o n s t r u c t i o n  of 
Class 1 n u c l e a r  components,  p a r t s ,  and a p p u r t e n a n c e s  f o r  u s e  a t  e l e v a t e d  
t e m p e r a t u r e s .  T h i s  s t a n d a r d  is a comple te  se t  o f  r e q u i r e m e n t s  o n l y  when 
used i n  c o n j u n c t i o n  w i t h  S e c t i o n  I11 o f  t h e  ASME B o i l e r  and P r e s s u r e  
Vessel Code (ASME Code) and addenda,  ASME Code Cases 1592, 1593, 1594, 
1595, and 1596, and RDT E 15-2NB. Unmodified pa rag raphs  o f  t h e  
r e f e r e n c e d  Code Cases a re  n o t  r e p e a t e d  i n  t h i s  s t a n d a r d  b u t  are a p a r t  
o f  t h e  r e q u i r e m e n t s  of t h i s  s t a n d a r d .  

0.1.1 A p p l i c a b i l i t y .  The r e q u i r e m e n t s  o f  S e c t i o n  I11 of t h e  
ASME Code as modi f ied  by Code Cases 1592, 1593, 1594, 1595 and 1596; t h e  
r e q u i r e m e n t s  o f  RDT E 15-2NB; and t h e  r e q u i r e m e n t s  o f  RDT F 9-11 are 
a p p l i c a b l e .  

0.1.2 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 used i n  RDT F 9-4 
are c o n s i s t e n t  w i t h  t h o s e  employed by S e c t i o n  I11 of t h e  ASME Code. 
Terms n o t  now d e f i n e d  by t h e  ASME Code, o r  d e f i n e d  h e r e i n  d i f f e r e n t l y  
from t h e  ASME Code, are  d e f i n e d  i n  N-1300 o r  where t h e y  are first used  
i n  t h i s  s t a n d a r d .  

0.2 O r g a n i z a t i o n  o f  S tanda rd .  RDT F 9-4 c o n t a i n s  r e q u i r e m e n t s  
t h a t  are a d d i t i o n a l  t o  t h o s e  o f  Code Cases 1592, 1593, 1594, 1595 and 
1596. 
parag raph ,  f i g u r e  and e q u a t i o n  d e s i g n a t i o n s  o f  t h e  Code Cases. 

The o r g a n i z a t i o n  of RDT F 9-4 c o r r e s p o n d s  t o  t h e  s e c t i o n ,  

Requi rements  which supplement  o r  replace a n  e x i s t i n g  Code Case 
pa rag raph  or  p o r t i o n  are d e s i g n a t e d  i n  t h i s  s t a n d a r d  by t h e  Code Case 
pa rag raph  number p r e f i x e d  w i t h  a n  "At1. For  example,  t h e  a d d i t i o n  t o  
pa rag raph  -3 1 14 is d e s i g n a t e d  "A-311 41t. 

The r e q u i r e m e n t s  of t h i s  s t a n d a r d  t h a t  are n o t  d e s i g n a t e d  as 
a d d i t i o n s  t o  e x i s t i n g  Code Case p a r a g r a p h s  are d e s i g n a t e d  as new Code 
Case p a r a g r a p h s  a t  t h e  l o c a t i o n  o f  similar r equ i r emen t s .  These para-  
graphs are numbered u s i n g  t h e  n e x t  s e q u e n t i a l  Code Case pa rag raph  number 
and p r e f i x i n g  i t  w i t h  a n  "N1'. Fo r  example,  t h e  new pa rag raph  o f  t h i s  
s t a n d a r d  t h a t  is t o  be  added t o  6100 is d e s i g n a t e d  as 'IN-6127". 

RDT F 9-5 is  a non-mandatory s t a n d a r d  which supplements  RDT F 9-4 
and p r o v i d e s  t h e  manufac tu re r  w i t h  g e n e r a l  g u i d e l i n e s  and p rocedures  t o  
s a t i s f y  t h e  r e q u i r e m e n t s  o f  RDT F 9-4. It a d d r e s s e s  g u f d e l i n e s  f o r  t h e  
stress a n a l y s i s  a s p e c t s  o f  d e s i g n  and s u p p l i e s  p rocedures  f o r  cons ide ra -  
t i o n  and u s e  by t h e  manufac tu re r .  
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0.3 Rev i s ions .  Rev i s ions  of t h i s  s t a n d a r d ,  o r  t h e  r e f e r e n c e d  
documents i n  0.5, e f f e c t i v e  la ter  than  t h o s e  s p e c i f i e d  i n  t h e  procure-  
ment o r  d e s i g n  s p e c i f i c a t i o n  may b e  used on ly  by mutual  consen t  of t h e  
owner and t h e  manufac turer .  

0.4 C o n f l i c t s .  The r equ i r emen t s  of t h i s  s t a n d a r d  s h a l l  i n  no way 
b e  c o n s t r u e d  t o  r e l i e v e  any ASME Code d e s i g n a t e d  p a r t y  of h i s  r e s p o n s i -  
b i l i t y  f o r  meet ing t h e  r equ i r emen t s  of t h e  ASME Code. Where t h i s  
s t a n d a r d  a p p e a r s  t o  c o n f l i c t  w i t h  t h e  r equ i r emen t s  of a r e f e r e n c e d  docu- 
ment, t h i s  s h a l l  b e  immediately brought  t o  t h e  a t t e n t i o n  of t h e  owner 
f o r  r e s o l u t i o n .  

0.5 A p p l i c a b l e  Documents. The f o l l o w i n g  documents are a p a r t  of 
t h i s  s t a n d a r d  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  

0.5'.1 RDT S tanda rds .  

RDT E 15-2NB-T Class 1 Nuclear  Components (Supplements t o  ASME 
B o i l e r  and P r e s s u r e  Vessel Code, S e c t i o n  111, Sub- 
s e c t i o n s  NA and NB) 

RDT F 9-5T G u i d e l i n e s  and P rocedures  f o r  Design of  Nuclear  
System Components a t  E leva ted  Temperature  

0.5.2 American S o c i e t y  of  Mechanical  Eng inee r s  (ASME) 
P u b l i c a t i o n s .  

ASNE B o i l e r  and P r e s s u r e  Vessel Code, 

S e c t i o n  I11 

Code Case 1521-1 

Code Case 1592-5 

Code Case 1593-1 

Code Case 1594-1 

Code Case 1595-1 

Code Case 1596-1 

Rules  f o r  t h e  C o n s t r u c t i o n  of Nuclear  Power P l a n t  
Components 

U s e  of H Grades of  SA-240, SA-479, SA-336 and 
SA-358, S e c t i o n  I11 

Class 1 Components i n  E leva ted  Temperature  S e r v i c e ,  I c1 
S e c t i o n  111 

F a b r i c a t i o n  and I n s t a l l a t i o n  of  E leva ted  Temperature  
Components S e c t i o n  111, Class 1 

,- Examinat ion of E l e v a t e d  Temperature  Components 
S e c t i o n  111, Class 1 

T e s t i n g  of E leva ted  Temperature  Components 
S e c t i o n  111, Class 1 

P r o t e c t i o n  Aga ins t  Overp res su re  of  E leva ted  Tempera- 
t u r e  Components S e c t i o n  111, Class 1 
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REQUIREMENTS FOR CONSTRUCTION OF NUCLEAR SYSTEM COMPONENTS AT ELEVATED 
TEMPERATURES (SUPPLEMENT TO ASME CASES CODE 1592, 1593, 1594, 1595, AND 1596) 

. 
0. INTRODUCTION 

0.1 Scope. This standard provides rules for the construction of 
Class 1 nuclear components, parts, and appurtenances for use at elevated 
temperatures. This standard is a complete set of requirements only when 
used in conjunction with Section I11 of the ASME Boiler and Pressure 
Vessel Code (ASME Code) and addenda, ASME Code Cases 1592, 1593, 1594, 
1595, and 1596, and RDT E 15-2NB. Unmodified paragraphs of the 
referenced Code Cases are not repeated in this standard but are a part 
of the requirements of this standard. 

0.1.1 Applicability. The requirements of Section I11 of the 
ASME Code as modified by Code Cases 1592, 1593, 1594, 1595 and 1596; the 
requirements of RDT E 15-2NB; and the requirements of RDT F 9-4 are 
applicable. 

0.1.2 Definitions. The definitions of terms used in RDT F 9-4 
are consistent with those employed by Section I11 of the ASME Code. 
Terms not now defined by the ASME Code, or defined here 
from the ASME Code, are defined in N-1300 or where they 
in this standard. 

0.2 Organization of Standard. RDT F 9-4 contains 
that are additional to those of Code Cases 1592, 1593. 
1596. The organization of RDT F 9-4 corresponds to the 
paragraph, figure and equation designations of the Code 

n differently 
are first used 

requirements 
594, 1595 and 
section, 
Cases. 

Requirements which supplement or replace an existing Code Case 
paragraph or portion are designated in this standard by the Code Case 
paragraph number prefixed with an "A1'. For example, the addition to 
paragraph -3 1 14 is designated "A-31 14". 

The requirements of this standard that are not designated as 
additions to existing Code Case paragraphs are designated as new Code 
Case paragraphs at the location of similar requirements. These para- 
graphs are numbered using the next sequential Code Case paragraph number 
and prefixing it with an "N". For example, the new paragraph of this 
standard that is to be added to 6100 is designated as 11N-6127f1. 

RDT F 9-5 is a non-mandatory standard which supplements RDT F 9-4 
and provides the manufacturer with general guidelines and procedures to 
satisfy the requirements of RDT F 9-4. It addresses guidelines for the 
stress analysis aspects of design and supplies procedures for considera- 
tion' and use by the manufacturer. 
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0.3 Rev i s ions .  Rev i s ions  of t h i s  s t a n d a r d ,  o r  the  r e f e r e n c e d  
documents i n  0 .5 ,  e f f e c t i v e  l a te r  t h a n  t h o s e  s p e c i f i e d  i n  t h e  procure-  
ment or des ign  s p e c i f i c a t i o n  may be  used on ly  by mutual consen t  o f  t he  
owner and t h e  manufac turer  . 

8 

I 

0.4 C o n f l i c t s .  The r equ i r emen t s  o f  t h i s  s t a n d a r d  sha l l  i n  no way 
be cons t rued  t o  r e l i e v e  any ASME Code des igna ted  pa r ty  o f  h i s  r e spons i -  

s t anda rd  appears t o  c o n f l i c t  w i t h  the  r equ i r emen t s  o f  a r e f e r e n c e d  docu- 
ment, t h i s  sha l l  be  immediately brought  t o  t h e  a t t e n t i o n  o f  t h e  owner 
f o r  r e s o l u t i o n .  

. b i l i t y  f o r  meet ing  t h e  r equ i r emen t s  o f  the  ASME Code. Where t h i s  

0.5 App l i cab le  Documents. The f o l l o w i n g  documents are a part o f  
t h i s  s t a n d a r d  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  

0.5.1 RDT S t a n d a r d s .  

RDT E 15-2NB-T Class 1 Nuclear  Components (Supplement t o  ASME B o i l e r  
and P r e s s u r e  Vessel Code, S e c t i o n  111, S u b s e c t i o n s  NA 
and NB) 

RDT F 9-5T G u i d e l i n e s  and Procedures  fo r  Design o f  Nuclear  
System Components a t  E leva ted  Temperature  

0 .5 .2 American S o c i e t y  o f  Mechanical Eng inee r s  (ASME) 
P u b l i c a t i o n s .  

ASME B o i l e r  and P r e s s u r e  Vessel Code, 

S e c t i o n  I11 

Code Case 1521-1 

Code Case 1592-6 

Code Case 1593-1 

Code Case 1594-1 

Code Case 1595-1 

Code Case 1596-1 

Rules  for t h e  Cons t ruc t ion  o f  Nuclear  Power P l a n t  
Components 

Use o f  H Grades o f  SA-240, SA-479, SA-336 and SA-358, 
S e c t i o n  I11 

Class 1 Components i n  Eleva ted  Temperature S e r v i c e ,  Ic2 
S e c t i o n  I11 

F a b r i c a t i o n  and I n s t a l l a t i o n  o f  E leva ted  Temperature 
Components S e c t i o n  111, Class 1 

Examination o f  E leva ted  Temperature Components 
S e c t i o n  111, Class 1 

T e s t i n g  of E leva ted  'Temperature Components S e c t i o n  
111, Class 1 

P r o t e c t i o n  Agains t  Overpressure  o f  Eleva ted  
Temperature Components S e c t i o n  111, Class 1 
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A-3213.1 Elast ic  S t r e s s  I n t e n s i t y .  
L 

A-3213.9 Secondary Stress. Add a f t e r , t h e  t h i r d  s e n t e n c e :  

However, i f  a c o n d i t i o n  o f  e l a s t i c  fo l lowup e x i s t s  as d e f i n e d  i n  
-3138, n e t  bending stress which cannot  be reduced by small deformat ion  
s h a l l  be cons ide red  a5 pr imary  bending stresses, P b ,  i n  t h e  p o r t i o n  o f  
t h e  sys tem so  a f f e c t e d .  

A-32 

( 1 )  

( 2 )  

f o l l o w i n g  

-3214 Stress Ana lys i s .  

4 .3  Mechanical  P r o p e r t i e s .  Add: Material p r o p e r t i e s  from t h e  
s o u r c e s  may be used wi thou t  t h e  p r i o r  approva l  o f  t h e  owner: 

Code Case 1592, and S e c t i o n  111, ASME Code. 

TID-26666, ( f o r  d a t a  n o t  con ta ined  i n  t h e  above) .  

If t h e  n e c e s s a r y  d a t a  are n o t  a v a i l a b l e  from t h e  above s o u r c e s  o r  
i f  t h e  v a l u e s  g iven  t h e r e i n  are n o t  a p p r o p r i a t e  f o r  s p e c i f i c  u s e ,  t h e  
s p e c i f i c  v a l u e s  judged by t h e  manufac turer  t o  a c c u r a t e l y  r e p r e s e n t  t h e  
s u b j e c t  material s h a l l  be  approved by the  owner p r i o r  t o  use .  Recom- 
mendat ions ,  t e c h n i c a l  bases ,  and d e s i g n  i m p l i c a t i o n s  o f  t h e  proposed 
material p r o p e r t i e s  s h a l l  be provided  f o r  t h e  owner 's  c o n s i d e r a t i o n .  

N-3214.4 Material P r o p e r t i e s  f o r  I n e l a s t i c  Ana lys i s .  The u s e  o f  
i n e l a s t i c  a n a l y s i s  i s  p e r m i t t e d  f o r  t h e  purpose  o f  de t e rmin ing  t h e  
s t r u c t u r ' a l  r e sponse  o f  a component as a n  i n i t i a l  s t e p  i n  e v a l u a t i n g  t h e  
c r e e p - f a t i g u e  damage, t h e  accumulated i n e l a s t i c  s t r a i n ,  t h e  f u n c t i o n a l  
i n t e g r i t y ,  o r  t h e  p o t e n t i a l  f o r  buck l ing .  When i n e l a s t i c  a n a l y s i s  is  
u s e d  i n  p r e p a r a t i o n  f o r  a creep-fatigue o r  i n e l a s t i c  s t r a i n  e v a l u a t i o n ,  
t h e  p l a s t i c i t y  and thermal  c r e e p  p r o p e r t i e s  used i n  t h e  a n a l y s i s  s h a l l  
be ave rage  ( o r  r e p r e s e n t a t i v e ) .  It is in t ended  t h a t  t h e  r e s u l t s  of 
a n a l y s i s  based on "average" p r o p e r t i e s  be compared t o  t h e  Code s u p p l i e d  
s t r e s s - r u p t u r e  and f a t i g u e  l i m i t s .  

N-3214.5 F a b r i c a t i o n  and Environmental  Effects. The l i m i t s  o f  
Code Case 1592 are based on t e n s i l e ,  c r e e p ,  s t r e s s - r u p t u r e ,  and f a t i g u e  
tes ts  performed i n  a i r .  The effects  o f  o t h e r  envi ronments  and f a b r i c a -  
t i o n  p r o c e s s e s  on materials behav io r ,  when s i g n i f i c a n t ,  s h a l l  be ac- 
counted f o r  i n  a l l  s t r u c t u r a l  and f u n c t i o n a l  e v a l u a t i o n s .  

( a )  The envi ronmenta l  f a c t o r s  which may modify material behav io r  
i n c l u d e  : 

(1 )  The envi ronmenta l  f l u i d  ( e . g . ,  sodium, i n e r t  gas, a i r  and 
vacuum). 

( 2 )  The exposure  t o  e l e v a t e d  t empera tu re  f o r  long-time 
d u r a t i o n s .  

IN 
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(3)  I r r a d i a t i o n .  

( b )  P o s s i b l e  e f f e c t s  o f  these f a c t o r s  i n c l u d e :  

( 1 )  Aging. 

( 2 )  I r r a d i a t i o n - i n d u c e d  l o s s  o f  d u c t i l i t y .  

( 3 )  Loss o f  a l l o y i n g  e l emen t s  ( i n c l u d i n g  N ,  C ,  B ,  Mn) on both  
l o c a l  and an  o v e r a l l  b a s i s .  

( 4 )  Loss of s u r f a c e  material due t o  e r o s i o n ,  c o r r o s i o n ,  or 
o x i d a t i o n .  

( 5 )  A l t e r a t i o n  o f  t h e  m i c r o s t r u c t u r e ,  e s p e c i a l l y  a t  t h e  s u r f a c e  
of t h e  component. 

As an a i d  t o  the manufac tu re r ,  RDT F 9-5 c o n t a i n s  some in fo rma t ion  
on the  e f f e c t s  o f  environment upon s t r u c t u r a l  i n t e g r i t y .  The SEP s h a l l  
describe the  degree and scope  of t h e  f a b r i c a t i o n  and envi ronmenta l  
effect  c o n s i d e r a t i o n s  which w i l l  be implemented i n  each stage o f  t h e  
d e s i g n  a n a l y s i s .  

-3220 Design Rules  and L i m i t s  f o r  Load-Control led S t r e s s e s  i n  
S t r u c t u r e s  Other Than B o l t s .  

-3223 Normal and Upset Cond i t ions .  Add: 

A-3223(c) The fo l lowing  a d d i t i o n a l  l i m i t  s ha l l  app ly :  

P + P b < K S m  - L 

-3224 Emergency Cond i t ions .  Add: 

A-3224(c) The f o l l o w i n g  a d d i t i o n a l  l i m i t  s h a l l  app ly :  

PL + Pb  5 1.2K Sm 

(A-5) 
I D2  

(A-1  l a )  
I D2 
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A-3225(c) Change t o  r ead :  
< 

I n  a d d i t i o n ,  t h e  u s e - f r a c t i o n  r u l e  o f  -3224(b) s h a l l  be sa t i s f ied  
f o r  a l l  l o a d i n g s  w i t h  t h e  f o l l o w i n g  m o d i f i c a t i o n :  u se  a stress va lue  o f  

o b t a i n i n g  the  t 
F i g .  -3224-1. 

< Pmi/1.2 ( i n s t e a d  o f  Pmi) f o r  a l l  (Opera t ion  Cond i t ion )  l o a d i n g s  i n  

v a l u e s  from t h e  cu rves  o f  F i g .  1-14.4,  as shown i n  i m  

, 

I D2 -3225 F a u l t e d  Cond i t ions .  Add: 

c2 

-3230 S t r e s s  L i m i t s  f o r  Load-Control led S t r e s s e s  on B o l t s .  Add: 

N-3230(a) When cr i ter ia  a l t e r n a t e  t o  t h o s e  of  Appendix E are u s e d ,  
t h e  c r i t e r i a  s h a l l  be approved by t h e  owner p r i o r  t o  use .  

x 

r 

- 3300 Vessel Design. 

-3350 Design of Welded C o n s t r u c t i o n .  

-3352 P e r m i s s i b l e  Types o f  Welded J o i n t s .  Add: 

N-3352(h) J o i n t  d e s i g n s  hav ing  i n t e r n a l  c r e v i c e s ,  such as backing  
s t r i p s  which are no t  removed o r  s o c k e t  we lds ,  s h a l l  no t  be used f o r  
components i n t ended  f o r  l i q u i d  metal s e r v i c e  unless the  p r i o r  w r i t t e n  
a p p r o v a l  of t h e  owner is o b t a i n e d  f o r  each a p p l i c a t i o n .  

N-3352 (i 1 Welded j o i n t s  s h a l l  be des igned  t o  pe rmi t  r e q u i r e d  
p h y s i c a l  and v i s u a l  a c c e s s i b i l i t y  f o r  welding and n o n d e s t r u c t i v e  exami- 
n a t i o n  pe r sonne l  and equipment. The weld j o i n t  d e s i g n s  s h a l l  make 
a l lowance  for welder environment ,  p o s i t i o n ,  and comfort  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  q u a r t e r s  wh i l e  t h e  p a r t  is under a 
high degree  o f  p r e h e a t  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  w e l d  
j o i n t .  

N-3352(j) J o i n t s  of Category C and D f o r  which t h e  Code r e q u i r e s  
u l t r a s o n i c  examinat ion  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  s h a l l  be  
pe rmi t t ed  o n l y  if t h e  manufac turer  demons t r a t e s  t h a t  meaningful  u l t ra -  
s o n i c  examinat ion  can be performed.  

N-3352 ( k )  S p e c i a l  J o i n t s .  The r equ i r emen t s  o f  NNB-3352.5 and 
NNB-3352.6 of RDT E 15-2NB s h a l l  a p p l y .  



I -3600 P i p i n g  Design. 

I N  -3640 Pressure Design o f  Components. 

-3647 Flanged J o i n t s .  Change t o  read:  

A-3647(c) Flanged j o i n t s  exposed t o  e l e v a t e d  tempera ture  s e r v i c e  
s h a l l  comply wi th  a n a l y s e s  r equ i r emen t s  o f  -3200. 

-3670 S p e c i a l  P i p i n g  Requirements .  

-3671 Nonwelded P i p i n g  J o i n t s .  

-3671.7 Pa ten ted  J o i n t s .  Add: 

N-3671.7(d) 
approva l  of t h e  owner. 

The use  o f  t h e s e  t y p e s  of j o i n t s  s h a l l  r e q u i r e  p r i o r  

APPENDIX T 

T-1300 DEFORMATION AND STRAIN LIMITS FOR STRUCTURAL INTEGRITY 

T-1320 S a t i s f a c t i o n  o f  S t r a i n  L i m i t s  Using Elast ic  Ana lys i s .  Add: 

AT-1321. Genera l  Requirements. Modify t h e  f o u r t h  l i n e  t o  r e a d ,  
" . . .1322,  T-1323, T-1324, NT-1325, o r  NT-1326 is s a t i s f i e d .  The . . . I '  

Also ,  modify t h e  l as t  sentence,  o f  t h e  first paragraph  t o  r e a d ,  ' I . . .  

be e v a l u a t e d  i n  T- 1322, T- 1323, T- 1324, NT- 1325, and NT- 1326. " 

AT-I321(c) Modify t h e  first s e n t e n c e  t o  r e a d ,  I t . . .  of  T-1322, 
T-1323, T-1324, NT-1325, o r  NT-1326, whichever ...I1 

Modify t h e  second s e n t e n c e  t o  r e a d ,  "Note t h a t  T-1324, NT-1325, and 
NT-1326 p rov ide  f o r  . . . I 1  

AT-l321(d) Modify t h e  second l i n e  t o  r e a d ,  I f . . .  s a t i s f y  t h e  
c o n d i t i o n s  o f  T-1322, T-1323, o r  NT-1325 then  ...I1 

Modify t h e  second s e n t e n c e  t o  r e a d ,  "T-1324 and NT-1326 p rov ide  
methods f o r  . . . I '  

Modify t h e  l as t  s e n t e n c e  t o  r e a d ,  I ! . . .  o f  T-1322, T-1323, and 
NT-1325. It 

8 

AT-l321(e) Modify t o  r ead :  The time and t empera tu re  c o n d i t i o n s  
used i n  s e l e c t i n g  t h e  i sochronous  cu rves  i n  T-1324 o r  NT-1326 s h a l l  
a lways sum t o  t h e  e n t i r e  l i f e  r e g a r d l e s s  o f  whether  a l l  o r  o n l y  p a r t  of 
t h e  c y c l e s  are eva lua ted  under t h e  procedures  o f  T-1324 o r  NT-1326. 
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( e )  Fol lowing  t h e  second s e n t e n c e  i n  NB-3222.4(e) add: The Sa 
6 v a l u e  a t  N < 10 c y c l e s  s h a l l  be  j u s t i f i e d  by t h e  manufac turer .  

4 

T-1700 SPECIAL REQUIREMENTS 

T-1710 S p e c i a l  S t r a i n  Requirements  a t  Welds. Add: 't 

AT-1714 Ana lys i s  of Geometry. Among t h e  f a c t o r s  t o  be con- 
s i d e r e d  are o v e r a l l  ( a s  well as l o c a l )  geometry d i s t o r t i o n s  due t o  weld 
s h r i n k a g e ,  weld r e in fo rcemen t ,  mismatch, and t r a n s i t i o n s  between r e g i o n s  
c o n t a i n i n g  d i f f e r e n t  t y p e s  of weld-induced d i s t o r t i o n s .  The manner i n  
which t h e s e  d i s t o r t i o n s  are accounted f o r  i n  t h e  s t r u c t u r a l  e v a l u a t i o n  
s h a l l  be inc luded  i n  t h e  stress r e p o r t  (see NA-3350). 

T-1800 ISOCHRONOUS STRESS-STRAIN RELATIONS 

F i g .  AT-1800-C-11. I n  F ig .  T-1800-C-11 change t h e  parameter  l ist  
t o  read: 

MATERIAL - SOLUTION ANNEALED Ni-Fe-Cr (Al loy  800H) 
TEMPERATURE - 1300°F 

F ig .  AT-1800-C-10. I n  F i g .  T-1800-C-10 change t h e  parameter  l i s t  
t o  read: 

MATERIAL - SOLUTIO! ANNEALED Ni-Fe-Cr (Al loy  800H) 
TEMPERATURE - 1350 F 

2. SUPPLEMENTS TO CODE CASE 1593 

For  RDT F 9-4 a p p l i c a t i o n s ,  any  r e f e r e n c e  i n  Code Case 1593 t o  t h e  
r u l e s  o f  Subsec t ion  NB s h a l l  mean t h e  r u l e s  as supplemented by 
RDT E 15-2NB. 

(End o f  Amendment Page)  

I 

A 

. 
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3. SUPPLEMENTS TO CODE CASE 1594 

For  RDT F 9-4 a p p l i c a t i o n s ,  any r e f e r e n c e  i n  Code Case 1594 t o  t h e  
r u l e s  o f  Subsec t ion  NB s h a l l  mean t h e  r u l e s  as supplemented by RDT E 
l5-2NB. Where t h e  Code Case p rov ides  r u l e s  i n  l i e u  o f  t h o s e  con ta ined  
i n  Subsec t ion  NB, t he  f o l l o w i n g  supplementa l  requi rements  s h a l l  apply .  

2.0 Examination o f  Weld-Edge P r e p a r a t i o n  S u r f a c e s  

Change t h e  las t  sen tence  t o  read: 

A-2.0 T h i s  requi rement  s h a l l  a p p l y  t o  welds  having  a nominal 
t h i c k n e s s  greater t h a n  3/8 inch .  

Change NB-5130(b) t o  r ead :  

( b )  Laminar t y p e  d i s c o n t i n u i t i e s  are a c c e p t a b l e  wi thou t  r e p a i r  
i f  they  do not  exceed t h e  lesser o f  1/2 T o r  1 i n .  i n  l e n g t h .  The 
e x t e n t  o f  a l l  laminar  t y p e  i n d i c a t i o n s  exceeding  t h e  lesser o f  1 /2  T o r  

-1 i n .  i n  l e n g t h  s h a l l  be determined by u l t r a s o n i c  examinat ion .  Ind ica -  
t i o n s  exceeding t h e  lesser o f  1 /2  T o r  1 i n .  i n  l e n g t h  s h a l l  be  r e p a i r e d  
by welding t o  a depth  o f  3/8 i n .  o r  t h e  depth o f  t h e  i n d i c a t i o n ,  
whichever is  less,  u n l e s s  t h e  u l t r a s o n i c  examinat ion  r e v e a l s  t h a t  
a d d i t i o n a l  depth o f  r e p a i r  is requ i r ed  t o  meet t h e  u l t r a s o n i c  
examinat ion requi rement  f o r  t h e  product  form. 

And add a c l o s i n g  paragraph:  

f &. 

Regardless o f  material t h i c k n e s s ,  weld edge p r e p a r a t i o n  s u r f a c e s  
f o r  j o i n t  C a t e g o r i e s  A ,  B ,  C and D ,  and similar p r e s s u r e  boundary 
j o i n t s ,  and f o r  tube- to- tubeshee t  j o i n t s  and seal welded j o i n t s  (see 
NNB-3352.6 o f  RDT E 15-2NB) j o i n t s  o f  -3227.7 and N-3352(k), s h a l l  be 
examined v i s u a l l y  i n  accordance  wi th  NNB-5290 o f  RDT E 15-2NB. 

6.0 Category D Vessel Welds and Similar Nozzle Welds That  Are 
App l i cab le  t o  P i p i n g ,  Pumps, and Valves  

A-6.4 P a r t i a l - P e n e t r a t i o n  Welds. Change t o  read:  

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  used o n l y  f o r  t h e  small- 
d i ame te r  a p p l i c a t i o n s  a l lowed by t h e  r u l e s  f o r  des ign  o f  Class 1 compo- 
n e n t s  o p e r a t i n g  a t  e l e v a t e d  t empera tu res .  P a r t i a l - p e n e t r a t i o n  welds  as 
shown i n  F i g s .  NB-4244(d)-l and NB-4244(d)-2 s h a l l  be examined pro- 
g r e s s i v e l y  u s i n g  e i t h e r  t h e  magnet ic  p a r t i c l e  o r  t h e  l i q u i d  p e n e t r a n t  
method. The increments  o f  examinat ion  s h a l l  be  t h e  roo t - l aye r  and t h e  
lesser o f  each  one - th i rd  o f  t h e  maximum weld dimension measured p a r a l l e l  
t o  t he  c e n t e r l i n e  o f  t h e  connec t ions ,  o r  1 /2  i n .  I n  a d d i t i o n ,  each 
completed weld s h a l l  undergo s u r f a c e  examinat ion  i n  accordance  w i t h  t h e  
requi rements  o f  Paragraph 3 . 0 ( a )  of t h i s  Case. 
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AMENDMENT CONTROL SHEET FOR RDT F 9-4T 

The changes i n c o r p o r a t e d  i n  t h e  A p r i l  1977 i s s u e  o f  RDT F 9-4T are  
i d e n t i f i e d  by t h e  f o l l o w i n g  marg ina l  n o t a t i o n s .  .̂ 

C Change 
D D e l e t i o n  
E E d i t o r i a l  
N Add i t ion  

The number s u f f i x  f o l l o w i n g  l e t t e r  code on amendment pages 
co r re sponds  t o  t h e  number o f  t h e  amendment i n  which change was made. 

Amendment l(7-18-77) r e p l a c e s  pages o f  t h e  A p r i l  1977 i s s u e  t o  
r e f l ec t  changes i n c l u d e d  i n  ASME Code Case 1592-5 as  fo l lows :  

Old  Pages New Pages 
Cover Page Cover Page 
1 and 2 I *  and 2 

Amendment 2(9-22-77) replaces pages o f  t h e  A p r i l  1977 i s s u e  t o  
r e f l ec t  changes inc luded  i n  ASME Code Case 1592-6 as fo l lows :  

Old  Pages New Pages 
Cover Page Cover Page 
i and ii i and ii 
1 and 2 I *  and 2 
5 and 6 5" and 6 
7 and 8 7 and 8" 
11 and 12 11 and 12" 

Amendment 3(11-15-77) r e p l a c e s  pages o f  t h e  A p r i l  1977 i s s u e  t o  
re f lec t  changes i n  ASME Code Case 1592-7 as fo l lows :  

Old Pages New Pages 
Cover Page Cover Page 
i and ii i and ii 
iii iii 
1 and 2 1 and 2 
3 and 4 3* and 4 
5 and 6 5 and 6 
7 and 8 7 and 8 
9 and 10 g* and 10 
11 and 12 11 and 12* 

* T h i s  page n o t  amended. 
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Amendment 4(11-15-78) r e p l a c e s  pages  of  t h e  A p r i l  1977 i s s u e  t o  
ref lect  changes i n  ASME Code Case 1592-8 th rough  -10 as  fo l lows :  

~ ~ 

*This page n o t  amended. 

Old Pages 
Cover Page 
i and ii 
1 and 2 
3 and 4 

7 and 8 
9 and 10 
11 and 12 

- 

New Pages 
Cover Page 
i and ii 
1* and 2 
3*, 4 ,  and 4 A  
6A and 6 B  
7 ,  7A, 7B,  and 8 
9 ,  9 A ,  and 10 
11 and 12* 
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DATE A p r i l  1977 

PAGE 1 OF 14 
U.S. DEPARTMENT OF ENERGY 
O F F I C E  OF NUCLEAR ENERGY PROGRAMS @ 

REQUIREMENTS FOR CONSTRUCTION OF NUCLEAR SYSTEM COMPONENTS AT ELEVATED 
TEMPERATURES (SUPPLEMENT TO ASME CODE CASES 1592, 1593,  1594,  1595,  AND 1596) I E ~  

0. INTRODUCTION 

0.1 Scope. Th i s  s t a n d a r d  p rov ides  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  
Class 1 n u c l e a r  components, p a r t s ,  and appur t enances  f o r  u s e  a t  e l e v a t e d  
t empera tu res .  T h i s  s t a n d a r d  i s  a complete s e t  o f  r equ i r emen t s  o n l y  when 
used  i n  c o n j u n c t i o n  w i t h  S e c t i o n  I11 of t h e  ASME B o i l e r  and P r e s s u r e  
Vessel Code (ASME Code) and addenda,  ASME Code Cases 1592, 1593, 1594, 
1595, and 1596, and RDT E 15-2NB. Unmodified pa rag raphs  o f  t h e  
r e f e r e n c e d  Code Cases are n o t  r epea ted  i n  t h i s  s t a n d a r d  b u t  are a p a r t  
of t h e  r equ i r emen t s  of t h i s  s t a n d a r d .  

0 .1 .1  A p p l i c a b i l i t y .  The r equ i r emen t s  of S e c t i o n  I11 of t h e  
ASME Code as modi f ied  by Code Cases 1592, 1593, 1594, 1595 and 1596; t h e  
r equ i r emen t s  of RDT E 15-2NB; and t h e  r equ i r emen t s  of  RDT F 9-4 are  
a p p l i c a b l e .  

0 .1 .2  D e f i n i t i o n s .  The d e f i n i t i o n s  of terms used i n  R D T  F 9-4 
are c o n s i s t e n t  w i t h  t h o s e  employed by S e c t i o n  I11 of t h e  ASME Code. 
T e r m s  no t  now d e f i n e d  by t h e  ASME Code, o r  d e f i n e d  h e r e i n  d i f f e r e n t l y  
from t h e  ASME Code, are d e f i n e d  i n  N-1300 o r  where t h e y  a re  f irst  used 
i n  t h i s  s t a n d a r d .  

@ 
0 . 2  O r g a n i z a t i o n  o f  S tanda rd .  RDT F 9-4 c o n t a i n s  r equ i r emen t s  

t h a t  are a d d i t i o n a l  t o  t h o s e  o f  Code Cases 1592, 1593, 1594, 1595 and 
1596. The o r g a n i z a t i o n  of RDT F 9-4 co r re sponds  t o  t h e  s e c t i o n ,  
pa rag raph ,  f i g u r e  and e q u a t i o n  d e s i g n a t i o n s  of  t h e  Code Cases. 

R e q u i r e m e n t s  which  supplement or  replace an e x i s t i n g  Code Case 
paragraph  o r  p o r t i o n  are d e s i g n a t e d  i n  t h i s  s t a n d a r d  by t h e  Code Case 
paragraph  number p r e f i x e d  w i t h  an  r c A t r .  For  example, t h e  a d d i t i o n  t o  
pa rag raph  -31 1 4  i s  d e s i g n a t e d  rtA-3114rr.  

The r equ i r emen t s  o f  t h i s  s t a n d a r d  t h a t  are n o t  d e s i g n a t e d  as  
a d d i t i o n s  t o  e x i s t i n g  Code Case pa rag raphs  are d e s i g n a t e d  as new Code 
Case pa rag raphs  a t  t h e  l o c a t i o n  of  s i m i l a r  r equ i r emen t s .  These para-  
g raphs  are numbered u s i n g  t h e  n e x t  s e q u e n t i a l  Code Case paragraph  number 
and p r e f i x i n g  i t  w i t h  an "N".  For .example ,  t h e  new paragraph  of  t h i s  
s t a n d a r d  t h a t  is ,to be added t o  6100 is d e s i g n a t e d  as  trN-6127tr. 

RDT F 9-5 is a non-mandatory s t a n d a r d  which supplements  RDT F 9-4 
and p r o v i d e s  t h e  manufac tu re r  w i th  g e n e r a l  g u i d e l i n e s  and p rocedures  t o  
s a t i s f y  t h e  r equ i r emen t s  o f  RDT F 9-4. It a d d r e s s e s  g u i d e l i n e s  fo r  t h e  
stress a n a l y s i s  a s p e c t s  o f  des ign  and s u p p l i e s  p rocedures  f o r  cons ide ra -  
t i o n  and u s e  by t h e  manufac turer .  



F 9-4T R DT 
AMENDMENT 4 (1 1-15-78) 
PAGE 2 

0.3  Rev i s ions .  Rev i s ions  o f  t h i s  s t a n d a r d ,  o r  the  r e f e r e n c e d  
documents i n  0 .5 ,  e f f e c t i v e  l a t e r  than  t h o s e  s p e c i f i e d  i n  t h e  Procure-  
ment o r  Design S p e c i f i c a t i o n  may be used only  by mutual  consen t  o f  t h e  
Owner and t h e  Manufacturer .  

0.4 C o n f l i c t s .  The r equ i r emen t s  o f  t h i s  s t a n d a r d  sha l l  i n  no way 
be cons t rued  t o  r e l i e v e  any ASME Code d e s i g n a t e d  p a r t y  of h i s  r e s p o n s i -  
b i l i t y  f o r  meet ing t h e  r equ i r emen t s  o f  t h e  ASME Code. 
s t a n d a r d  a p p e a r s  t o  c o n f l i c t  w i t h  t h e  r equ i r emen t s  o f  a r e f e r e n c e d  docu- 
ment, t h i s  s h a l l  b e  immediately brought  t o  t h e  a t t e n t i o n  o f  t h e  owner 
f o r  r e s o l u t i o n .  

Where t h i s  

0.5 App l i cab le  Documents. The fo l lowing  documents are a p a r t  of 
t h i s  s t a n d a r d  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  

0 .5 .1  RDT S t a n d a r d s .  

RDT E 16-2NB-T Class 1 Nuclear  Components (Supplement t o  ASME B o i l e r  
and P r e s s u r e  Vessel Code, S e c t i o n  111, S u b s e c t i o n s  NA 
and NB) 

RDT F 9-5T G u i d e l i n e s  and Procedures  f o r  Design o f  Nuclear  
System Components a t  E leva ted  Temperature  

0 .5 .2  American S o c i e t y  o f  Mechanical Eng inee r s  (ASME) 
P u b l i c a t i o n s .  

ASME B o i l e r  and Pressure Vessel Code, 

S e c t i o n  I11 

Code Case 1521-1 

Code Case 1592-8 
through 1592-10 

Code Case 1593-1 

Code Case 1594-1 

Code Case 1595-1 

Code Case 1596-1 

Rules  f o r  the  Cons t ruc t ion  o f  Nuclear  Power P l a n t  
Components 

Use o f  H Grades o f  SA-240, SA-479, SA-336 and SA-358, 
S e c t i o n  I11 

Class 1 Components i n  E leva ted  Temperature S e r v i c e ,  
S e c t i o n  111, D i v i s i o n  1 

F a b r i c a t i o n  and I n s t a l l a t i o n  o f  E leva ted  Temperature  
Components S e c t i o n  111, Class 1 

Examination o f  E leva ted  Temperature Components 
S e c t i o n  111, Class 1 

T e s t i n g  o f  E leva ted  Temperature Components S e c t i o n  
111, Class 1 

P r o t e c t i o n  Against  Overpressure  o f  E leva ted  
Temperature Components S e c t i o n  111, Class 1 

IC3 IC4 

A 
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0.5.3 Other Documents. 

TID-26666 Nuclear Systems Materials Handbook* 

0.5.4 Applicable Version of ASME Code. RDT F 9-4, in referring 
to sections of the ASME Code, refers specifically to the 1974 Edition, 
including all applicable addenda. The term "Code Case 1592" (or 1593, 
1594, 1595, 1596)refers specifically to the revision identified in 0.5.2. 

1. SUPPLEMENTS TO CODE CASE 1592 

For RDT F 9-4 applications, any reference in Code Case 1592 to the 
rules of Subsections NA and NB shall mean the rules as supplemented by 
RDT E 15-2NB. 

-1000 INTRODUCTION 

Add : 

N-1200 Structural Evaluation Program. To facilitate the orderly 
review and certification of the stress report to be provided to the 
owner by the manufacturer, a structural evaluation program shall be 
provided to the owner as part of the manufacturer's proposal. A struc- 
tural evaluation plan (SEP) is one part of the structural evaluation 
program. The SEP shall provide a description of the methods of analy- 
sis which the manufacturer contemplates using in various phases of the 
structural analysis. The plan shall indicate the degree to which the 
manufacturer anticipates using elastic, simplified inelastic and more 
detailed inelastic methods of analysis in design iterations and for 
demonstrating compliance with the requirements of RDT F 9-4. The 
manufacturer shall identify any computer programs to be used and shall 
describe, or provide the basic theory of the programs, and identify the 
assumptions involved in their use. The manufacturer shall also describe 
the extent to which the computer programs have been verified for 
applications comparable to those involved in the proposed project. 

As the design analysis progresses, the manufacturer shall provide 
the owner with an updated SEP and interim design analysis reports which 
document stress calculations in support of conclusions that the design 
shown by drawings used, o r  to be used, complies with the requirements of 
RDT F 9-4 and the ASME Code; o r ,  when it is concluded that the require- 
ments have not been met by the design analyzed, the manufacturer shall 
provide data .concerning any redesign proposed, the additional analysis 
methods proposed for use in further analysis, or both. RDT F 9-5 
provides a complete description of the contents and use of the SEP. 

*May be obtained from the Nuclear Systems Materials Handbook Advisory 
Group, Hanford Engineering Development Laboratory, Westinghouse Hanford 
Company, P.O. Box 1970, Richland, Washington 99352. 
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N-1300 Supplemental  Terms. 

(a )  Owner. A s  u sed  i n  RDT F 9-4, llOwnerll s h a l l  mean the  owner o r  
h i s  des igna ted  a g e n t .  

( b )  Procurement S p e c i f i c a t i o n .  A s  used i n  RDT F 9-4, l lProcure- 
ment S p e c i f i c a t i o n "  s h a l l  mean t h e  document o r  documents which c o n t a i n  
a l l  o f  t he  in fo rma t ion  requi red  by t h e  ASME Code f o r  a d e s i g n  specif i -  
c a t i o n ,  p l u s  any a d d i t i o n a l  r equ i r emen t s  which have t o  be sa t i s f ied  t o  
e n s u r e  adequacy o f  t h e  component f o r  t h e  i n t e n d e d  a p p l i c a t i o n .  

-2000 MATERIALS ( A s  i n  NB-2000 Except  f o r  t h e  Fol lowing  Pa rag raphs )  

-2120 Pressure R e t a i n i n g  Materials. 

-2121 P e r m i t t e d  Material S p e c i f i c a t i o n s .  Add: 

N-2121(e) P e r m i t t e d  materials s h a l l  a l s o  meet t h e  r equ i r emen t s  of 
RDT E 15-2NB. The H Grades o f  Types 304 and 316 s t a i n l e s s  s t ee l  may be 
used  as p e r m i t t e d  by Code Case 1521 i f  t hey  a l s o  are p e r m i t t e d  by Table  
1-14.4 o f  Code Case 1592. 

-3000 DESIGN 

-3100 Genera l  Requirements  f o r  Design.  

-3110 Scope,  A c c e p t a b i l i t y  and Loading Cond i t ions .  Add: 

-3111.1 A c c e p t a b i l i t y .  Change: 

A - 3 I l l . l ( c )  For  Code Case i s s u e s  1592 through 1592-8 change t h e  
f irst  s e n t e n c e  t o  read: "...Which app ly  t o  a v e s s e l  ( -3300) ,  pump 
( -3400) ,  v a l v e  (-35001, o r  p i p i n g  (-3600)." 

And add:  I 
N-3111.3 F u n c t i o n a l  L i m i t s .  The f u n c t i o n a l  a s p e c t s  o f  t h e  

des ign  o f  a component, par t ,  o r  appur t enance  may i n  some c a s e s  r e q u i r e  
more r e s t r i c t i v e  limits on stress o r  t o t a l  accumulated deformat ion  (See  
Appendix T-1300) than  t h o s e  imposed by RDT F 9-4 f o r  t h e  purpose  o f  
s t r u c t u r a l  i n t e g r i t y .  
e s p e c i a l l y  t h o s e  t h a t  may impact  s a f e t y  c a p a b i l i t i e s  o f  the  p l a n t ,  

F u n c t i o n a l  a s p e c t s  sha l l  be c a r e f u l l y  c o n s i d e r e d ,  

A-3114 Load Histogram. I n  t h e  even t  t h e  d e s i g n  s p e c i f i -  
c a t i o n  does  n o t  i n c l u d e  the time sequence and d u r a t i o n  o f  each opera-  
t i o n  c y c l e ,  agreement s h a l l  b e  e s t a b l i s h e d  between t h e  owner and 
manufac turer  on t h e  time sequence and d u r a t i o n ;  t h i s  agreement  sha l l  be' 
documented i n  a r e v i s e d  Design S p e c i f i c a t i o n .  
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-3200 Design by Analysis. 

-3210 Design Criteria. 

-3213 Terms Relating to Analysis. 

(End of Amendment Page) 
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Fig. -3224-1 

Figure A-3224-1 

S, or S, 

Use-fraction for Membrane Stress. Delete and add: 

.-- A 

1.5 Pm2 I I 

I I 
‘2m Or ‘2, tim or t. ir 

t 1 
TIME 

Fig. A-3224-1 Use-fractions for Membrane Stress 

Fig. -3224-2 Use-fractions for Membrane-plus-bending Stress. 
Delete and add: 

Fig. A-3224-2 

S, or S, 

I 

TIME 

Fig. A-3224-2 Use-fractions for Membrane-plus-bending Stress 

(End of Amendment Page) 
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A-3225 F a u l t e d  Cond i t ions .  Add t o  t h e  i n t r o d u c t o r y  paragraph:  
A s  an a l t e r n a t i v e  t o  t h e  r equ i r emen t s  o f  ( a )  t h rough  ( e ) ,  t h e  r u l e s  o f  
( g )  th rough (k) may be used .  

And add: 

A-3225(e) Change t o  read:  

I n  a d d i t i o n ,  t h e  u s e - f r a c t i o n  rule  o f  -3224(d) s h a l l  be  s a t i s f i e d  
f o r  a l l  l o a d i n g s  w i t h  t h e  f o l l o w i n g  mod i f i ca t ion :  u s e  a stress v a l u e  
o f  ( ( P  + P 

t i o n s )  l o a d i n g s  i n  o b t a i n i n g  t h e  t v a l u e s  from t h e  cu rves  of 

F i g .  1 - 1 4 . 4  as  shown i n  F ig .  -3224-2. 

) / 1 . 2  K 1. i n s t e a d  o f  ( P L  + Pb) /Kt  f o r  a l l  ( O p e r a t i n g  Condi- L b t l  

i b  

N-3225(f) When t h e  stress r a t i o  methods o f  Appendix F are  u t i l i z e d  
t h e  d e s i g n e r  s h a l l  c o n s i d e r  any s i g n i f i c a n t  d i s t o r t i o n ,  warping o r  
o v a l i z a t i o n ,  o f  t h e  c r o s s - s e c t i o n .  I n  materials which have a low y i e l d  
t o  u l t i m a t e  s t r e n g t h  r a t i o ,  and a l s o  h igh  e l o n g a t i o n ,  t h e  e f f ec t s  o f  
c r o s s - s e c t i o n a l  d i s t o r t i o n  may s i g n i f i c a n t l y  r educe  t h e  l o a d  c a r r y i n g  
c a p a c i t y  below t h e  v a l u e s  p r e d i c t e d  by t h e  stress r a t i o  method. 

N-3225(g) The r u l e s  i n  -3225 (and i n  Appendix F )  s h a l l  be  a p p l i e d  
i n  a l l  i n s t a n c e s  u n l e s s  a l t e r n a t i v e  o r  supplementary  c r i t e r i a ,  as 
r e q u i r e d  by p u b l i c  h e a l t h  and s a f e t y  c o n s i d e r a t i o n s  f o r  s p e c i f i c  
components o r  sys tems,  are d e f i n e d  i n ,  and made a p p l i c a b l e  by t h e  
Owner's Design S p e c i f i c a t i o n s  (NA-3250). The t y p e  o f  a n a l y s i s  ( e l a s t i c  
o r  i n e l a s t i c )  used by t h e  system d e s i g n e r  s h a l l  be  i n d i c a t e d  i n  t h e  
Design S p e c i f i c a t i o n s  ( s e e  F-1322.1). 

N-3225(h) The g e n e r a l  primary-membrane stress i n t e n s i t y ,  d e r i v e d  
from Pm f o r  t h e  F a u l t e d  Cond i t ion  l o a d i n g s ,  s h a l l  n o t  exceed t h e  
smaller o f  0.67 S, and one o f  t h e  F a u l t e d  Cond i t ion  l i m i t s  i n  Appendix F. 

L i m i t  i n  Appendix F f o r  P, 
Pm' 0.67 Sr 

where Sr is t h e  s t r e s s - t o - r u p t u r e  i n  time t t aken  from F ig .  1-14.6.  

N-3225(i) I n  a d d i t i o n ,  t h e  u s e - f r a c t i o n  sum a s s o c i a t e d  w i t h  t h e  
g e n e r a l  p r imary  membrane stresses t h a t  ar ise  from a l l  Opera t ing  
Cond i t ion  l o a d i n g s ,  s h a l l  s a t i s f y  t h e  requi rement :  

N4 
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where, 

t i  = t h e  t o t a l  d u r a t i o n  of a s p e c i f i c  l o a d i n g  Pmi  a t  e l e v a t e d  
t empera tu re  T i  d u r i n g  t h e  e n t i r e  service l i f e  o f  t h e  
component. Note t h a t  1 ( t i )  is  t h a t  p a r t  o f  t h e  

component s e r v i c e  l i f e  a t  e l e v a t e d  t empera tu res  ( i . e . ,  
t empera tu res  above v a l u e s  governed by t h e  r u l e s  o f  
s u b s e c t i o n  NB, as exp la ined  i n  -3211).  

i 

tir = maximum al lowed time under t h e  load  stress i n t e n s i t y ,  
1.5 P m i ,  as determined from a graph  o f  minimum s t r e s s - t o -  
r u p t u r e  v s .  time ( s e e  F i g .  1-14.6) .  

Br = use  f r a c t i o n  f a c t o r  and is e q u a l  t o  1.0 ( o r  l e s s  i f  so 
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  (NA-3250)). 

The use  o f  F i g .  1-14.6 f o r  de t e rmin ing  tir for  two l o a d i n g  
c o n d i t i o n s  a t  two d i f f e r e n t  t empera tu res  is shown s c h e m a t i c a l l y  i n  F i g .  
-3224-1. I n  F i g .  -3224-1, 1.5 P m i  ( i z l ,  2 ,  3, e t c . )  r e p r e s e n t s  1 .5  
times t h e  c a l c u l a t e d  membrane stress i n t e n s i t y  f o r  t h e  l o a d i n g  c o n d i t i o n  
and t empera tu re  i n  q u e s t i o n ;  and T i  r e p r e s e n t s  t h e  maximum l o c a l  
wal l -averaged t empera tu re  d u r i n g  t i .  Note t h a t  i t  may be  desirable t o  
c o n s i d e r  t h a t  a g iven  stress i n t e n s i t y  ac t s  d u r i n g  s e v e r a l  time p e r i o d s ,  
t i ,  i n  o r d e r  t o  t a k e  c r e d i t  t o  t h e  v a r i a t i o n  o f  t empera tu re  wi th  time. 

N-3225(j) The combined primary-membrane-plus-bending stress 
i n t e n s i t i e s ,  d e r i v e d  from PL and Pb, s h a l l  n o t  exceed t h e  s m a l l e r , o f  
0.67 KtSr and one o f  t h e  Fau l t ed  Condi t ion  limits i n  Appendix F. 

, L i m i t  i n  Appendix F f o r  (P, + Pb) 
('L + 'b) f 0.67 KtSr 

N-3225(k) I n  a d d i t i o n ,  t h e  sum o f  t h e  u s e - f r a c t i o n s  a s s o c i a t e d  
w i t h  t h e  pr imary  membrane-plus-bending stresses t h a t  a r i s e  from a l l  
Opera t ing  Condi t ion  l o a d i n g s ,  s h a l l  n o t  exceed t h e  v a l u e  o f  1.00. 

c ( t i / t ib , )  f 1.00 
i 

where t i  is t h e  t o t a l  d u r a t i o n  o f  l o a d i n g  a t  t empera tu re  T i ,  and 
t i b r  is t h e  time va lue  determined by e n t e r i n g  F i g .  1-14.6 a t  a va lue  
of stress e q u a l  t o  1.5 (PL + Pb)/Kt as  shown i n  F i g .  -3224-2. 

-3230 Stress L i m i t s  f o r  Load-Controlled Stresses on Bolts.  Add: 

N4 

N-3230(a) When c r i t e r i a  a l t e r n a t e  t o  those  o f  Appendix E are used ,  
t h e  approva l  of t h e  Owner s h a l l  be  o b t a i n e d  p r i o r  t o  u s e .  I E4 

A 
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-3300 Vessel Design. 

-3350 Design o f  Welded Cons t ruc t ion .  

-3352 P e r m i s s i b l e  Types o f  Welded J o i n t s .  Add: 

N-3352(h) J o i n t  des igns  having  i n t e r n a l  c r e v i c e s ,  such  as backing  
s t r i p s  which are no t  removed o r  socke t  welds ,  s h a l l  n o t  be used f o r  
components i n t e n d e d  f o r  l i q u i d  metal s e r v i c e  u n l e s s  t h e  p r i o r  w r i t t e n  
approva l  o f  t h e  owner is  ob ta ined  f o r  each a p p l i c a t i o n .  

N-3352(i) Welded j o i n t s  s h a l l  be des igned  t o  pe rmi t  r e q u i r e d  
p h y s i c a l  and v i s u a l  a c c e s s i b i l i t y  f o r  welding and n o n d e s t r u c t i v e  exami- 
n a t i o n  pe r sonne l  and equipment.  The weld j o i n t  d e s i g n s  s h a l l  make 
a l lowance  f o r  welder  environment ,  p o s i t i o n ,  and comfort  d u e  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  q u a r t e r s  w h i l e  t h e  pa r t  is  under  a 
h i g h  degree  o f  p r e h e a t  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 .  

N-3352(j) J o i n t s  o f  Category C and D f o r  which t h e  Code r e q u i r e s  
u l t r a s o n i c  examinat ion  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  sha l l  be 
p e r m i t t e d  on ly  i f  t h e  manufac turer  demonst ra tes  t h a t  meaningful  u l t r a -  
s o n i c  examinat ion  can be performed. 

N-3352( k )  S p e c i a l  J o i n t s .  The r equ i r emen t s  o f  NNB-3352.5 and 
NNB-3352.6 of RDT E 15-2NB s h a l l  app ly .  

(End o f  Amendment Page) 
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-3600 P i p i n g  Design. 

-3670 S p e c i a l  P i p i n g  Requirements.  

-3671 Nonwelded P i p i n g  J o i n t s .  

-3671.7 P a t e n t e d  J o i n t s .  Add: 

N-3671.7(d) The a p p r o v a l  o f  t h e  Owner t o  use  t h e s e  t y p e s  of j o i n t s  
s h a l l  b e  o b t a i n e d  p r i o r  t o  u s e .  

APPENDIX 1-14 

TABLES 1-14.0 

Tab le  AI-14.1 P e r m i s s i b l e  Materials f o r  S t r u c t u r e s  Othe r  t h a n  
B o l t i n g .  For Code Case i s s u e s  1592 th rough  1592-9, d e l e t e :  SA-409 
Welded P i p e .  

APPENDIX T 

T-1300 DEFORMATION AND STRAIN LIMITS FOR STRUCTURAL INTEGRITY 

T-1320 S a t i s f a c t i o n  of S t r a i n  L i m i t s  Using Elast ic  Ana lys i s .  Add: 

AT-1321. Genera l  Requirements.  Modify t h e  f o u r t h  l i n e  t o  r e a d ,  
11...1322, T-1323, T-1324, NT-1325, o r  NT-1326 is  s a t i s f i e d .  The . . .! I  

Also, modify t h e  las t  s e n t e n c e  of t h e  f irst  paragraph t o  r e a d ,  I f . . .  

be  e v a l u a t e d  i n  T- 1322, T- 1323, T- 1324, NT- 1325, and NT- 1326. 

AT-I321(c) Modify t h e  f i rs t  s e n t e n c e  t o  r e a d ,  ll... o f  T-1322, 
T-1323, T-1324, NT-1325, o r  NT-1326, whichever . . . I 1  

Modify t h e  second s e n t e n c e  t o  r e a d ,  "Note t h a t  T-1324, NT-1325, and 
NT-1326 p r o v i d e  f o r  ...I1 

AT-I321(d) Modify t h e  second l i n e  t o  r e a d ,  ! I . . .  s a t i s f y  t h e  
c o n d i t i o n s  o f  T-1322, T-1323, o r  NT-1325 t h e n  . . . ' l  

Modify t h e  second s e n t e n c e  t o  r e a d ,  "T-1324 and NT-1326 p rov ide  
methods f o r  . . . ! I  

Modify t h e  l a s t  s e n t e n c e  t o  r e a d ,  I ! . . .  of T-1322, T-1323, and 
NT-1325. 

AT-I321(e) Modify t o  r ead :  The time and t empera tu re  c o n d i t i o n s  
used  i n  s e l e c t i n g  t h e  i sochronous  c u r v e s  i n  T-1324 or  NT-1326 s h a l l  
a lways sum t o  t h e  e n t i r e  l i f e  r e g a r d l e s s  o f  whether a l l  o r  on ly  p a r t  of 
t h e  cvcles are e v a l u a t e d  under t h e  p rocedures  o f  T-1324 o r  NT-1326. 

N4 
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T-1324 Test  NO.'^. Add: 

AT-l324(a) Modify t h e  f irst  s e n t e n c e  t o  r e a d ,  ' I . .  . t h e  c r i t e r i a  o f  
T-1322, T-1323, and NT-1325 may be  . . . I '  

l c4  T-1325 Test No. 4 .  Add: 

AT-1325 Test No. 4 ,  Opt ion A .  Modify t h e  f irst  s e n t e n c e  t o  
r e a d ,  I ! . . .  s a t i s f i e d  i f  t h e  l i m i t s  of  NB-3222.2, NB-3222.3 and NB-3222.5 
are met f o r  Upset as well as f o r  Normal Opera t ing  Cond i t ions  and ,  i n  
a d d i t i o n  . . . 

- AT-l325(d) Change t h e  second paragraph  t o  read:  
"3 Sm = ( 1 . 5 . S m  + S,H) ... Subsec t ion  NB r u l e s  (The v a l u e  o f  1 .5  % 
shou ld  be e v a l u a t e d  a t  t h e  co ld  extreme o f  t h e  thermal  stress c y c l e ) ; "  

- 
And change t h e  t h i r d  paragraph  t o  read:  "3 Sm = (SrH + S ) .  . . ; I 1  I r C  

And Add: 

AT-1325 Test No. 4 ,  Opt ion B.  If t h e  r u l e s  o f  NT-1325, Opt ion  
A ,  a re  s a t i s f i e d  u s i n g  1.5 times t h e  ave rage  y i e l d  s t r e n g t h  ( i n s t e a d  o f  
1.5 times t h e  minimum y i e l d  s t r e n g t h )  i n  s t e p  ( a ) ,  and u s i n g  1.00 times 
t h e  ave rage  y i e l d  s t r e n g t h  ( i n s t e a d  of 1 .25 times t h e  minimum y i e l d  
s t r e n g t h )  i n  s t e p  ( b ) ,  and if t h e  range  of t h e  pr imary-plus-secondary 
stress i n t e n s i t y  i n  NB-3222.2 and NB-3222.3 does n o t  exceed t h e  lower o f  
3 times t h e  v a l u e  of  Sm and: 

( a )  1.5s + SrH when one end of t h e  c y c l e  is  w i t h i n  t h e  m t empera tu re  l i m i t s  o f  S e c t i o n  111, or  

( b )  SrH + Src when bo th  ends  of t h e  c y c l e  are above t h e  
temperature limits of Section 111, whichever 
is a p p l i c a b l e ,  

and i f  t h e  l i m i t s  o f  NT-1435, NB-3222.2, NB-3222.3, and NB-3222.5 are 
s a t i s f i e d  f o r  normal,  u p s e t  and emergency o p e r a t i n g  c o n d i t i o n s ,  t h e n  t h e  
l i m i t s , o f  T-1310 are cons ide red  t o  have been s a t i s f i e d .  
t h e  r u l e s  o f  NB-3228.3 may be  used when t h e  modi f ied  3.5, v a l u e  
( d e f i n e d  immediately above)  is  used.  

I n  such  cases 

NT-1326 Test No. 5. Fo r  ax isymmetr ic  s t r u c t u r e s  s u b j e c t  t o  
ax isymmetr ic  l o a d i n g  away from l o c a l  s t r u c t u r a l  d i s c o n t i n u i t i e s  ( a s  
d e f i n e d  i n  paragraph  -3213.3) t h e  procedure  o f  6 .1 .3 .2 .b  o f  RDT F 9-5 
may be  used t o  bound t h e  accumulated i n e l a s t i c  s t r a i n s .  When t h e  
r e s u l t i n g  membrane and s u r f a c e  s t r a i n s  are shown, u s i n g  Test No. 5 ,  t o  
be  w i t h i n  t h e  l i m i t s  o f  T-1310 ( a )  and ( b ) ,  r e s p e c t i v e l y ,  t h e  s t r a i n  
limits of T-1310 are  cons ide red  s a t i s f i e d .  
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T-1400 CREEP-FATIGUE E V A L U A T I O N  

T-1410 Genera l  Requirements.  Add: 

AT-1411 Damage Equat ion.  I n  t h e  d e f i n i t i o n  of  IITdll modify 
t h e  first sen tence  t o  read:  "=allowable time d u r a t i o n  a t  a g iven  peak 
stress i n t e n s i t y  ( f o r  e l a s t i c  a n a l y s i s )  or a t  a g iven  peak e f f e c t i v e  
stress ( f o r  i n e l a s t i c  a n a l y s i s )  of l oad  c o n d i t i o n  k." And add: 

(End of  Amendment Page) 
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Peak stress e f f ec t s  ( c r e e p - r u p t u r e  damage due t o  peak s t r e s s e s )  
have been i n c l u d e d  i n  t h e  F i g .  T-1430 des ign  f a t i g u e  cu rves .  Thus, t h e  
primary-plus-secondary stress v a l u e s  ( r a t h e r  t h a n  t h e  primary-plus- 
secondary p l u s  peak v a l u e s )  may be  used t o  de t e rmine  t h e  c r e e p  damage 
when F i g .  T-1430 is  used i n  t h e  fatigue e v a l u a t i o n .  

T-1420 L i m i t s  Using I n e l a s t i c  Ana lys i s .  

NT-l420(d) Where l o c a l  d i s c o n t i n u i t i e s  are a n a l y t i c a l l y  
modeled, t h e  a n a l y s i s  s h a l l  demons t r a t e  the  a b i l i t y  of t h e  model t o  
de t e rmine  t h e  l o c a l  stress and s t ra in .  Othe rwise ,  t h e  fatigue damage 
sum s h a l l  be e v a l u a t e d  by u s i n g  Eq 7 t o  o b t a i n  t h e  s t r a i n  r ange  and by 
e n t e r i n g  t h e  f a t i g u e  d e s i g n  c u r v e ,  F i g .  T-1430. 

T-1430 L i m i t s  Using Elastic Ana lys i s .  Add: 

Table AT-1430-1A, 1B Design F a t i g u e  S t r a i n  Range, E t ,  f o r  
304 SS and 316 SS ( E l a s t i c  A n a l y s i s ) .  I n  t h e  f irst  l i n e  of t h e  f i f t h  
Column, change the  v a l u e  f o r  E t  t o  0.0137 ( i . e . ,  fo r  950°F and f o r  
101 c y c l e s ) .  

T-1431 General Requirements.  Add: 

AT-I431(a) Modify t h e  second s e n t e n c e  t o  r e a d ,  "However, t h e  
secondary stress range  due t o  th rough- the - th i ckness  the rma l  g r a d i e n t s  ...I1 

AT-1432 Modify Eq 7 and d e f i n i t i o n  o f  terms t o  r e a d ,  

" E t  = ( S * / S )  K2 . . . I 1  

" E t  t h e  d e r i v e d  maximum . . . I 1  

t h e  c r e e p  s t r a i n  from . . . I 1  

T-1433 Creep Damage E v a l u a t i o n .  Add: 

AT-l433(c) The v a l u e  o f  s k  may be assumed t o  v a r y  d u r i n g  
t h e  c y c l e ,  k ,  i f  t h e  i n e q u a l i t y  S y l k  - > (PL + Pb + Q) is  s a t i s f i e d .  

AT-1435 A l t e r n a t e  Creep-Fatigue E v a l u a t i o n .  Modify t o  r e a d ,  
I t . . .  may be r e p l a c e d  ( t o t a l l y ,  o r  n o t  a t  a l l )  by . . . I1  

N4 

(b) l l . , .  f a c t o r ,  U from NB-3222.4(e)(5) S t e p  6 ,  . . . I 1  

( c )  The rules  of NB-3228.3 may be used fo r  Types 304 and 316 
s t a i n l e s s  s tee l s  and Ni-Fe-Cr Alloy 800, Grade 2 w i t h  t h e  t e m p e r a t u r e ,  
l i m i t  of 800°F r e p l a c e d  by 1300°F. The r u l e s  o f  NB-3228.3 may n o t  
be  used when Option A o f  NT-1325 is invoked. When u s i n g  NB-3228.3, t h e  
q u a n t i t y  3% s h a l l  be d e f i n e d  as i n  NT-1325 Option A(d).  

I E4 

( d )  The r e f e r e n c e s  t o  NB-3222 and NB-3227 i n  NB-3222.4(e) s h a l l  be  
r e p l a c e d  by r e f e r e n c e s  t o  -3222 and -3227, r e s p e c t i v e l y .  



R DT F 9-4T 
AMENDMENT 4 ( 1  1-1 5-78) 
PAGE 11 

( e )  Fol lowing t h e  second s e n t e n c e  i n  NB-3222.4(e) add: The Sa 
b va lue  a t  N > 10 c y c l e s  s h a l l  be j u s t i f i e d  by t h e  Manufacturer .  

r 

rr' 
T-1500 BUCKLING AND I N S T A B I L I T Y  

T-1510 Genera l 'Requi rements .  Add: 

AT-l510(a) The s t a b i l i t y  limits i n  NB-3133 o f  S e c t i o n  I11 do 
n o t  p r o t e c t  a g a i n s t  column mode buck l ing .  Whenever column mode buck l ing  
i s  a p o t e n t i a l  f a i l u r e  mode, t h e  Manufacturer  s h a l l  demons t r a t e  t h a t  t h e  
load  f a c t o r s  meet o r  exceed t h e  a p p l i c a b l e  v a l u e s  from Tab les  T-1521-1 
and T- 1522- 1.  

T-1700 S P E C I A L  REQUIREMENTS 

T-1710 S p e c i a l  S t r a i n  Requirements a t  Welds. Add: 

AT-1714 Ana lys i s  of Geometry. Among t h e  factors  t o  be con- 
s i d e r e d  are o v e r a l l  ( a s  well as  l o c a l )  geometry d i s t o r t i o n s  due t o  weld 
s h r i n k a g e ,  weld r e in fo rcemen t ,  mismatch, and t r a n s i t i o n s  between r e g i o n s  
c o n t a i n i n g  d i f f e r e n t  t y p e s  of  weld-induced d i s t o r t i o n s .  The manner i n  
which t h e s e  d i s t o r t i o n s  are accounted f o r  i n  t h e  s t r u c t u r a l  e v a l u a t i o n  
s h a l l  b e  i nc luded  i n  t h e  stress r e p o r t  (see NA-3350). 

2. SUPPLEMENTS TO CODE CASE 1593 

For RDT F 9-4 a p p l i c a t i o n s ,  any r e f e r e n c e  i n  Code Case 1593 t o  t h e  
r u l e s  o f  Subsec t ion  NB s h a l l  mean t h e  r u l e s  as  supplemented by 
RDT E 15-2NB. 

E4 
D2 
N4 

(End o f  Amendment Page) 

A 
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3. SUPPLEMENTS TO CODE CASE 1594 

For RDT F 9-4 a p p l i c a t i o n s ,  any r e f e r e n c e  i n  Code Case 1594 t o  t h e  
r u l e s  of  Subsec t ion  NB s h a l l  mean t h e  r u l e s  as supplemented by RDT E 
l5-2NB. Where t h e  Code Case p rov ides  r u l e s  i n  l i e u  o f  t h o s e  con ta ined  
i n  Subsec t ion  NB, t h e  fo l lowing  supplementa l  requi rements  s h a l l  app ly .  

2.0 Examination of Weld-Edge P r e p a r a t i o n  S u r f a c e s  

Change t h e  l a s t  sen tence  t o  read:  

A-2.0 This  requi rement  s h a l l  a p p l y  t o  welds  having  a nominal 
t h i c k n e s s  greater than  3/8 inch .  

Change NB-5130(b) t o  read:  

( b )  Laminar t y p e  d i s c o n t i n u i t i e s  are a c c e p t a b l e  wi thou t  r e p a i r  
i f  they  do not  exceed t h e  lesser o f  1/2 T or  1 i n .  i n  l e n g t h .  The 
e x t e n t  o f  a l l  laminar  t ype  i n d i c a t i o n s  exceeding t h e  lesser of 1 / 2  T o r  
1 i n .  i n  l e n g t h  s h a l l  be determined by u l t r a s o n i c  examinat ion .  Ind ica -  
t i o n s  exceeding  t h e  lesser o f  1 /2  T o r  1 i n .  i n  l e n g t h  s h a l l  be r e p a i r e d  
by welding t o  a depth  o f  3/8 i n .  or t h e  depth of t h e  i n d i c a t i o n ,  
whichever i s  l e s s ,  u n l e s s  t h e  u l t r a s o n i c  examinat ion  r e v e a l s  t h a t  
a d d i t i o n a l  depth  o f  r e p a i r  is requ i r ed  t o  meet t h e  u l t r a s o n i c  
examinat ion  requi rement  f o r  t h e  product  form. 

And add a c l o s i n g  paragraph:  

Regard less  o f  material t h i c k n e s s ,  weld edge p r e p a r a t i o n  s u r f a c e s  
f o r  j o i n t  C a t e g o r i e s  A ,  B ,  C and D ,  and similar p r e s s u r e  boundary 
j o i n t s ,  and f o r  tube- to- tubeshee t  j o i n t s  and seal  welded j o i n t s  ( s e e  
NNB-3352.6 of RDT E 15-2NB) j o i n t s  of -3227.7 and N-3352(k), s h a l l  be  
examined v i s u a l l y  i n  accordance  wi th  NNB-5290 o f  RDT E 15-2NB. 

N 

6.0 Category D Vessel Welds and S i m i l a r  Nozzle Welds That  Are 
ADDliCable t o  P i D i n n .  PumDs. and Valves  

A-6.4 P a r t i a l - P e n e t r a t i o n  Welds. Change t o  read:  

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 used on ly  f o r  t h e  small- 
d i ame te r  a p p l i c a t i o n s  al lowed by t h e  r u l e s  f o r  des ign  o f  Class 1 compo- 
n e n t s  o p e r a t i n g  a t  e l e v a t e d  t empera tu res .  P a r t i a l - p e n e t r a t i o n  welds  as 
shown i n  F i g s .  NB-4244(d)-I and NB-4244(d)-2 s h a l l  be examined pro- 
g r e s s i v e l y  u s i n g  e i t h e r  t h e  magnet ic  p a r t i c l e  o r  t h e  l i q u i d  p e n e t r a n t  
method. The increments  of examinat ion s h a l l  be  t h e  roo t - l aye r  and t h e  
lesser o f  each one- th i rd  of  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  of t h e  connec t ions ,  o r  1/2 i n .  I n  a d d i t i o n ,  each 
completed weld s h a l l  undergo s u r f a c e  examinat ion  i n  accordance  wi th  t h e  
requi rements  of Paragraph 3 . 0 ( a )  of t h i s  Case. 

N 
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