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This  s t a n d a r d  supe r sedes  t h e  December 1970 i s s u e  of  RDT E 4-5T and 
i n c o r p o r a t e s  t hose  changes t o  t h a t  i s s u e  of t h e  s t a n d a r d  t h a t  were approved 
and pub l i shed  as Amendments 1 through 3. These changes are i d e n t i f i e d  by 
t h e  fo l lowing  margina l  n o t a t i o n s :  

A1 Amendment 1, September 1 9 7 1  
A2 Amendment 2 ,  October 1973 
A 3  Amendment 3, November 1973 

E d i t o r i a l  changes t h a t  were made du r ing  p r e p a r a t i o n  of t h i s  r e v i s i o n  
t o  update  t h e  s t a n d a r d  t o  conform t o  RDT F 1-1 format  and t h e  l a t e s t  
i s s u e s  of r e f e r e n c e  documents are n o t  i d e n t i f i e d .  
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FORCED-CIRCULATION COLD TRAP ASSEMBLY FOR REMOVAL OF SODIUM IMPURITIES 

1. SCOPE 

This  s t a n d a r d  d e l i n e a t e s  t h e  requi rements  f o r  t h e  des ign ,  materials, 
f a b r i c a t i o n ,  examinat ion ,  acceptance  t e s t i n g ,  and d e l i v e r y  of a c o l d  t r a p  
assembly t o  remove i m p u r i t i e s  from l i q u i d  sodium by c r y s t a l l i z a t i o n .  

1.1 C l a s s i f i c a t i o n .  Cold t r a p  assembl ies  covered by t h i s  s t a n d a r d  
s h a l l  b e  c l a s s i f i e d  acco rd ing  t o  type  of coo l ing  sys tem used ( l i q u i d  o r  
gaseous)  and by t h e  c h a r a c t e r i s t i c s  of t h e  c o o l i n g  and c r y s t a l l i z a t i o n  
zones.  

1 . 2  D e f i n i t i o n s .  

1 . 2 . 1  Cold Trap.  An assembly of an economizer p l u s  a c r y s t a l l i -  
z e r  t ank .  

1 . 2 . 2  Cold Trapping.  The c r y s t a l l i z a t i o n  of  i m p u r i t i e s  from 
l i q u i d  sodium by c o o l i n g  a p o r t i o n  of t h e  sodium sys tem below t h e  s a t u -  
r a t i o n  tempera ture  of t h e  impur i ty  i n  t h e  system. 

1 . 2 . 3  C r y s t a l l i z a t i o n  Element. The k n i t t e d  wire mesh packing  
used t o  f i l l  t h e  a n n u l a r  sodium coo l ing  zone, o r  t h e  sodium r e t u r n  l i n e ,  
o f  t h e  c r y s t a l l i z e r  t ank ,  o r  bo th .  The element  serves as n u c l e a t i o n  
s i tes  f o r  i m p u r i t i e s  c r y s t a l l i z i n g  out  of  t h e  c o o l i n g  sodium, and as a 
f i l t e r  t o  t r a p  suspended impur i ty  c r y s t a l s .  

1 .2 .4  C r y s t a l l i z e r  Tank. That vessel of t h e  co ld  t r a p  which 
provides  l o w  temperature and  extended surfaces f o r  promoting p r e c i p i t a -  
t i o n  of d i s s o l v e d  sodium i m p u r i t i e s .  The p rocesses  of coo l ing ,  c r y s t a l -  
l i z a t i o n ,  s e t t l i n g  and f i l t r a t i o n  occur  i n  t h i s  t ank .  

1 .2 .5  C r y s t a l l i z e r  Tank Cooling System. An a u x i l i a r y  c o o l i n g  
sys tem,  gas  o r  l i q u i d ,  used t o  remove h e a t  from c o l d  t r a p s .  

1.2.6 Economizer. A r e g e n e r a t i v e  h e a t  exchanger  used as p a r t  
o f  a f o r c e d - c i r c u l a t i o n  c o l d  t r a p  assembly t o  minimize sys tem h e a t  
l o s s e s ,  reduce  thermal  shock ,  and reduce  t o t a l  h e a t  removal requi rements  
of  t h e  t r a p .  

1 .2 .7  Residence T i m e ,  C r y s t a l l i z e r  Tank.  The average  time i n  
minutes  t h a t  an  element  of f l u i d  remains w i t h i n  t h e  packed zone of t h e  
c r y s t a l l i z e r  t ank .  It is  determined by d i v i d i n g  t h e  c r y s t a l l i z e r  t ank  
volume packed w i t h  k n i t t e d  w i r e  mesh, by t h e  sodium flow rate. 
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1 . 2 . 8  Residence T i m e ,  Economizer. The average t i m e  i n  seconds 
t h a t  an element of f l u i d  remains w i t h i n  t h e  s h e l l  s i d e  of t h e  economizer. 
It i s  determined by d i v i d i n g  t h e  economizer s h e l l  s i d e  volume by t h e  
sodium f lowra te .  

2 .  APPLICABLE 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  i n  Sec t ions  3 through 5.  
t h e  d a t e  of i n v i t a t i o n  t o  b i d ,  i n c l u d i n g , a n y  amendments o r  o t h e r  pub- 
l i s h e d  changes a l s o  i n  e f f e c t ,  s h a l l  b e  as s p e c i f i e d  i n  t h e  Ordering 
Data. Where t h i s  s t a n d a r d  appears  t o  c o n f l i c t  w i t h  t h e  requirements  of 
a r e fe renced  document, such c o n f l i c t  s h a l l  b e  brought  t o  t h e  a t t e n t i o n  
of t h e  pu rchase r  f o r  r e s o l u t i o n .  

The i s s u e  of a document i n  e f f e c t  on 

2 . 1  RDT Standards.  

I 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, Subsec t ions  NA 
and NB) 

RDT E 15-2NC-T Class 2 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, Subsec t ions  NA 
and NC) 

RDT E 15-2ND-T Class 3 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, Subsec t ions  NA 
and ND) 

RDT F 2-2 

RDT F 3-6T 

RDT F 6-5T 

RDT F 5-1T 

RDT F 7-2T 

RDT F 8-6T 

RDT F 9-4T 

Qua l i ty  Assurance Program Requirements 

Nondes t ruc t ive  Examination (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  V) 

Welding and Brazing 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 P r e s s u r e  Vessel Code, S e c t i o n  IX) I 
Cleaning and C lean l ines s  Requirements f o r  Nuclear  
Components 

Packaging, Packing and Marking of Components f o r  Ship- 
ment and Storage  

Ho i s t ing  and Rigging of Cri t ical  Components and Re- 
l a t e d  Equipment I A2 

Requirements f o r  Cons t ruc t ion  of Nuclear  System Com- 
ponents a t  Eleva ted  Temperatures (Supplement t o  ASME 
Code Cases 1592, 1593, 1594, 1595, and 1596) 

? 
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2 . 3  American S o c i e t y  of Mechanical Engineers  (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 

RDT M 1-1T S t a i n l e s s  S tee l  Covered Welding E l e c t r o d e s  (ASME SFA-5.4 
w i t h  Add i t iona l  Requirements) 

A 3  

RDT M 1-2T S t a i n l e s s  S tee l  Welding Rods and Bare E lec t rodes  (ASME 
SFA-5.9 w i t h  Add i t iona l  Requirements) t 

RDT M 2-4T Alloy S tee l  Forgings (ASME SA-336 w i t h  Add i t iona l  
“t Requirements) 

RDT M 2-5T A u s t e n i t i c  S t a i n l e s s  S t e e l  Welding F i t t i n g s  (ASME SA-403 
w i t h  A d d i t i o n a l  Requirements) 

RDT M 3-2T S t a i n l e s s  and Alloy S t e e l  Seamless Tubes (ASME SA-213 w i t h  
Add i t iona l  Requirements) 

RDT M 3-3T A u s t e n i t i c  S t a i n l e s s  S t e e l  Seamless P i p e  (ASME SA-376 w i t h  
A d d i t i o n a l  Requirements) 

RDT M 3-5T A u s t e n i t i c  S t a i n l e s s  S tee l  Welded Tubing (ASME SA-249 w i t h  
Add i t iona l  Requirements) 

RDT M 3-6T A u s t e n i t i c  S t a i n l e s s  S t e e l  P i p e  (ASME SA-312 w i t h  Addit ion-  
a l  Requirements) 

RDT M 3-7T A u s t e n i t i c  S t a i n l e s s  S t e e l  Welded P i p e ,  Large D i a m e t e r  
(ASME SA-358 w i t h  Add i t iona l  Requirements) 

RDT M 4-2T A u s t e n i t i c  S t a i n l e s s  S tee l  Cas t ings  (ASME SA-351 w i t h  
A d d i t i o n a l  Requirements) 

RDT M 5-1T S t a i n l e s s  S tee l  P l a t e ,  Shee t ,  and S t r i p  (ASME SA-240 wi th  
A d d i t i o n a l  Requirements) 

RDT M 7-3T S t a i n l e s s  S tee l  Bars and Shapes (ASME SA-479 w i t h  Addit ion-  
a l  Requirements) 

2.2 American N a t i o n a l  S tandards  (ANSI). 

ANSI B16.25 Buttwelding Ends 

ANSI Y14 D r a f t i n g  Manual 

S e c t i o n  I11 

S e c t i o n  V I 1 1  P r e s s u r e  Vessels 

S e c t i o n  I X  Welding and Braz ing  Q u a l i f i c a t i o n s  

Nuclear  Power P l a n t  Components 
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Code Case 1481 Eleva ted  Temperature Design of S e c t i o n  I11 Class 2 and 
3 Components 

Code Case 1592 Class 1 Components i n  Eleva ted  Temperature Service 

A 

A 3  

3.2.1 S t r u c t u r a l  Design Requirements.  The c o l d  t r a p  assembly 
s h a l l  b e  c o n s t r u c t e d  i n  accordance w i t h  S e c t i o n  I11 of t h e  Code as sup- 
plemented by RDT E 15-2NB, N C ,  o r  ND as a p p l i c a b l e .  The c l a s s i f i c a t i o n  
of t h e  c o l d  t r a p  assembly under S e c t i o n  I11 of t h e  Code s h a l l  b e  as 
s p e c i f i e d  i n  t h e  Ordering Data. 

2 .4  Other  Documents. 

S tandards  of Tubular  Exchanger Manufacturers  Assoc ia t ion  (TEMA) 

A 3  4 

d 

American I n s t i t u t e  of S t e e l  Cons t ruc t ion  (AISC) S p e c i f i c a t i o n s  

S p e c i f i c a t i o n  f o r  Design,  F a b r i c a t i o n  and E r e c t i o n  of  S t r u c t u r a l  
S t e e l  f o r  Bu i ld ings  

Code of  S tandard  P r a c t i c e  f o r  S tee l  Bui ld ings  and Br idges  

3. TECHNICAL REQUIREMENTS 

3 . 1  General .  The sodium f o r c e d - c i r c u l a t i o n  c o l d  t r a p  assembly i s  
p a r t  of a sodium p u r i f i c a t i o n  system. The co ld  t r a p  i s  used t o  remove 
d i s s o l v e d  i m p u r i t i e s  from r a d i o a c t i v e  o r  nonrad ioac t ive  sodium. An 
economizer is  used as a r e g e n e r a t i v e  h e a t  exchanger  t o  lower t h e  i n l e t  
sodium tempera ture  t o  t h e  c r y s t a l l i z e r  tank  w i t h i n  des ign  c o n d i t i o n s  and 
thereby  r e q u i r e  a smaller load  f o r  t h e  c o l d  t r a p  c o o l a n t .  Each c o l d  
t r a p  assembly w i l l  i n c l u d e  p i p i n g ,  s t r u c t u r a l  s u p p o r t s ,  h e a t e r s ,  l i f t i n g  
l u g s ,  i n s u l a t i o n  c l i p s ,  and s p e c i a l  t o o l s  r e q u i r e d  t o  i n s t a l l  o r  service 
t h e  u n i t .  

Schemat ics ,  t y p i c a l  of c o l d  t r a p  assemblies t h a t  have  been des igned  
and ope ra t ed  s u c c e s s f u l l y  are shown i n  F igu re  1. D e t a i l e d  envelope  d i -  
mensions,  drawings and sys tem d e s c r i p t i o n s  f o r  t h e  c o l d  t r a p  assembly 
are p resen ted  i n  t h e  Order ing  Data. 

The des ign ,  f a b r i c a t i o n  and assembly of  t h e  c o l d  t r a p  s h a l l  b e  i n  
accordance w i t h  t h e  ASME B o i l e r  and P r e s s u r e  Vessel Code ( t h e  Code), 
Sec t ion  111, and t h e  co ld  t r a p s  s h a l l  be  Code stamped. 

3.2 Design Parameters .  

For Class 1 c o n s t r u c t i o n ,  Code Case 1592 as supplemented by RDT 
F 9-4 s h a l l  b e  used f o r  t h e  high-temperature  des ign  c r i t e r i a  f o r  t e m -  
p e r a t u r e s  exceeding  those  s p e c i f i e d  i n  t h e  Code. 
s t r u c t i o n ,  Code Case 1481 s h a l l  be  used f o r  t h e  high-temperature  des ign  
cr i ter ia  f o r  tempera tures  exceeding  those  s p e c i f i e d  i n  t h e  Code. 

For Class 2 and 3 con- 
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The Ordering Data w i l l  s p e c i f y  t h e  des ign  p r e s s u r e  and tempera ture  
and a l l  a d d i t i o n a l  o p e r a t i n g  cond i t ions  r e q u i r e d  t o  permi t  t h e  des ign  * 
ana lyses  f o r  t h e  p a r t i c u l a r  p r e s s u r e  vessel c l a s s i f i c a t i o n .  The Order- 
i n g  Data w i l l  a l s o  s p e c i f y  whether  Class 2 vessels are t o  b e  des igned  t o  
Div i s ion  1 o r  Div i s ion  2 of S e c t i o n  VI11 of t h e  Code. 

A 3  

3 .2 .1 .1  Seismic Cri ter ia .  The c o l d  t r a p  assembly s h a l l  b e  
designed f o r  t h e  seismic load ing  c r i t e r i a  s p e c i f i e d  i n  t h e  Order ing  Data, 
and s h a l l  b e  des igned  t o  resist t h e  combined e f f e c t  of h o r i z o n t a l  and 
ve r t i ca l  seismic load ings  t o g e t h e r  w i th  e x t e r n a l  l oads  , p r e s s u r e  l o a d s ,  
and tempera ture  loads .  

3.2.1.2 Vib ra t ion .  The c o l d  t r a p  and a l l  i t s  p a r t s  s h a l l  b e  
ana lyzed  and des igned  s o  t h a t  they  w i l l  n o t  b e  damaged o r  caused t o  m a l -  
f u n c t i o n  by i n t e r n a l l y  gene ra t ed  v i b r a t i o n s  , such as flow-induced v ib ra -  
t i o n s  o r  by envi ronmenta l  v i b r a t i o n s .  B a f f l e s  and tube  suppor t  p l a t e s ,  
t i e  rods ,  impingement p l a t e s ,  e tc .  s h a l l  b e  provided  s o  t h a t  t h e  n a t u r a l  
f r equenc ie s  of a l l  unsupported tube  spans  are s u f f i c i e n t l y  removed from 
both  hydrodynamical ly  and envi ronmenta l ly  gene ra t ed  f l u i d  p u l s a t i o n s  t o  
avoid  damage. 

3 .2 .1 .3  P i p i n g  Reac t ions .  The c o l d  t r a p  assembly s h a l l  b e  
des igned  t o  accommodate t h e  f o r c e s  and moments e x e r t e d  by t h e  p i p i n g  on 
t h e  economizer and c r y s t a l l i z e r  tank  c o o l i n g  j a c k e t  ( i f  a p p l i c a b l e )  as 
s p e c i f i e d  i n  t h e  Order ing  Data and Figure  2. 

3 .2 .1 .4  Corros ion  Allowance. Corros ion  al lowances f o r  bo th  
sodium-containing materials and coolan t -conta in ing  materials s h a l l  be  as 
s p e c i f i e d  i n  t h e  Order ing  Data. 

3 .2 .1.5 L i f e .  The co ld  t r a p  assembly s h a l l  b e  s t r u c t u r a l l y  
capable  of o p e r a t i n g  f o r  t h e  l i f e  s p e c i f i e d  i n  t h e  Order ing  Data. 

3.2.2 S i z e  and Weight. Weight and o v e r a l l  dimensions s h a l l  b e  
t h e  minimum c o n s i s t e n t  w i t h  t h e  requi rements  s p e c i f i e d  h e r e i n .  Overall 
dimensions of  t h e  c o l d  t r a p  assembly s h a l l  n o t  exceed t h e  l i m i t a t i o n s  
s p e c i f i e d  i n  t h e  Order ing  Data. 

3.2.3 Thermal and Hydrau l i c  Design. The c o l d  t r a p  p i p i n g  s h a l l  
b e  des igned  s o  t h a t  t h e  average  v e l o c i t i e s  and p r e s s u r e  l o s s e s  w i l l  b e  
w i t h i n  limits s p e c i f i e d  i n  t h e  Order ing  Data. The c o l d  t r a p  assembly 
s h a l l  b e  des igned  t o  permi t  f r e e z i n g  and programmed me l t ing  of i t s  con- 
t e n t s  w i thou t  b e i n g  damaged. 

3 .2 .3 .1  Residence T i m e .  Maximum economizer r e s i d e n c e  t i m e  
s h a l l  b e  30 seconds ,  and minimum res idence  t i m e  i n  t h e  c r y s t a l l i z e r  t ank  
s h a l l  b e  5 minutes .  

3.2.3.2 P r e s s u r e  Drop. The p r e s s u r e  drop through t h e  c o l d  
t r a p  assembly s h a l l  b e  a minimum c o n s i s t e n t  w i t h  t h e  requi rements  of t h i s  



RDT E 4-5T 
PAGE 7 

DESIGN TEMPERATURE OF (OC) 

FY 

I I FORCES, Ib (N) I MOMENTS, ft-lb (N-m) 
I 

L 
ECONOMIZER 
SHELL SIDE: 

ECONOMIZER 
TUBE SI DE: 

CRYSTALLIZER 
TANK: 

NOZZLE I DENTI F ICAfl ON 

SODIUM OUTLET 

COOLANT INLET 

COOLANT OUTLET 
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s t a n d a r d ,  and s h a l l  no t  exceed t h e  maximum va lue  s p e c i f i e d  i n  t h e  Order- 
. i n g  Data. 

3 .2 .3 .3  Sodium Temperature. The co ld  t r a p  assembly s h a l l  b e  

The tempera ture  
capable  of coo l ing  t h e  des ign  flow of sodium t o  a tempera ture  a t  t h e  
c o l d e s t  p a r t  of t h e  c r y s t a l l i z e r  tank  of 230°F (166°C). 
drop i n  t h e  c r y s t a l l i z e r  tank  s h a l l  be a maximum of 100°F (38°C). 

3.2.3.4 Flow Rate. The co ld  t r a p  assembly s h a l l  b e  capable  
of p rocess ing  sodium a t  t h e  flow rate s p e c i f i e d  i n  t h e  Ordering Data. 

3.2.4 Economizer. The economizer ( t u b u l a r  h e a t  exchanger)  s h a l l  
be designed i n  conformance wi th  TEMA Class R requi rements .  The econo- 
mizer  s h a l l  be  e x t e r n a l  t o  t h e  c r y s t a l l i z e r  tank .  De ta i l ed  des ign  re- 
quirements  f o r  t h e  economizer s h a l l  conform t o  t h e  requirements  of t h e  
Ordering Data and t h e  fo l lowing:  

1. Nozzles and connect ions s h a l l  be of t h e  s i z e ,  t y p e ,  and or ien-  
t a t i o n  s p e c i f i e d  i n  the  Ordering D a t a .  

2. Supports  s h a l l  be  adequate  f o r  suppor t ing  t h e  u n i t  when f i l l e d  
and s u b j e c t e d  t o  t h e  s e i s m i c  load ing  of 3 .2 .1 .1 .  

3. The sys tem sodium i n l e t  stream s h a l l  b e  on t h e  s h e l l  s i d e .  

3 .2 .5  C r y s t a l l i z e r  Tank. The c r y s t a l l i z e r  tank  s h a l l  be  de- 
s igned  t o  g ive  t h e  f l u i d  r e s i d e n c e  t i m e  s p e c i f i e d  i n  3.2.3.1.  
p h y s i c a l  p r o p e r t i e s ,  p r e s s u r e ,  and tempera ture  of t h e  coo lan t  t o  b e  used 
i n  t h e  coo l ing  sys tem w i l l  be  s p e c i f i e d  i n  t h e  Ordering Data. 

The 

3.2.5.1 C r y s t a l l i z a t i o n  Element. The c r y s t a l l i z a t i o n  element 
s h a l l  b e  made w i t h  cont inuous-s t rand  s t a i n l e s s  s teel  k n i t t e d  wire mesh; 
t h e  w i r e  s h a l l  be 0.003 t o  0.015 i n .  (0.07 t o  0.38 nun) i n  d iameter .  The 
mesh s h a l l  be  wound i n  s p i r a l  pads forming r i g h t  c i r c u l a r  c y l i n d e r s  w i th  
,dimensions as s p e c i f i e d  i n  t h e  Ordering Data, and s h a l l  b e  packed t o  a 
d e n s i t y  of 10 t o  25 l b / f t 3  (160 t o  400 kg/m3) t o  g i v e  t h e  s u r f a c e  area 
p e r  u n i t  volume s p e c i f i e d  i n  t h e  Ordering Data. The compacted mesh pads 
s h a l l  be  s t acked  t o  g ive  t h e  t o t a l  t h i c k n e s s ,  i n  t h e  d i r e c t i o n  of sodium 
flow, s p e c i f i e d  i n  t h e  Ordering Data. The packing s h a l l  b e  suppor t ed  by 
a r i g i d  framework designed t o  ho ld  i t  i n  place a g a i n s t  t h e  maximum spec i -  
f i e d  p r e s s u r e  drop.  

3.2.6 Venting. The co ld  t r a p  assembly s h a l l  b e  s e l f - v e n t i n g  
wi th  ven t  l o c a t i o n s  approved by t h e  purchaser .  

3.2.7 Ins t rumen ta t ion  P rov i s ions .  A minimum of two thermowells 
s h a l l  be  provided i n  t h e  c r y s t a l l i z e r  t a n k ,  ex tending  from t h e  t o p  of t h e  
tank  through t h e  k n i t t e d  wire mesh i n t o  t h e  lower plenum. 
and l o c a t i o n s  of o t h e r  thermowells s h a l l  b e  as s p e c i f i e d  i n  t h e  Ordering 
Data. 
quirements  w i l l  b e  s p e c i f i e d  i n  t h e  Ordering Data. 

The number 

I f  t h e  thermocouples are t o  b e  provided by t h e  s u p p l i e r ,  t h e i r  re- 
n 
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3.2.8 Connections and Appurtenances.  A l l  connec t ions  ( h e a t e r s ,  
thermocouples ,  i n s u l a t i o n  s u p p o r t s ,  sodium and c r y s t a l l i z e r  t ank  coo lan t  
p i p i n g )  s h a l l  b e  as s p e c i f i e d  i n  t h e  Order ing  Data. 

There s h a l l  b e  no i n t e r c o n n e c t i o n  between systems t h a t  could  r e s u l t  
i n  t h e  mixing of t h e  sodium wi th  t h e  - c r y s t a l l i z e r  t ank  coo lan t .  

A l l  c o l d  t r a p  assembly p i p i n g  s t u b  connec t ions  s h a l l  ex t end  t o  t h e  
assembly i n t e r f a c e  boundary s p e c i f i e d  i n  t h e  Order ing  Data, and s h a l l  b e  
des igned  f o r  b u t  tweld ing  i n  accordance w i t h  ANSI B16.25. 

3.2.9 I n s u l a t i o n .  Any i n t e r n a l  i n s u l a t i o n  and c l i p s  where re- 
q u i r e d  on t h e  e x t e r i o r  of t h e  equipment f o r  suppor t  o f  e x t e r n a l  i n s u l a -  
t i o n  s h a l l  b e  provided .  The r e q u i r e d  i n s u l a t i o n  t h i c k n e s s  t o  p rov ide  a 
maximum e x t e r n a l  tempera ture  of 140°F (60°C) s h a l l  b e  recommended. The 
v a l u e  used f o r  s i z i n g  sys tem h e a t e r s  s h a l l  b e  provided .  

3.2.10 Handl ing F i x t u r e s .  L i f t i n g  l u g s ,  s u p p o r t s ,  h a n d l i n g  
f i x t u r e s ,  and framing s h a l l  be  as s p e c i f i e d  i n  t h e  Order ing  Data. 

3 .2 .11 Heaters. A recommendation s h a l l  b e  provided  f o r  t h e  
s i z e  and l o c a t i o n  of  a l l  h e a t e r s  r e q u i r e d  f o r  a programmed p r e h e a t  of 
t h e  c o l d  t r a p  assembly, f u l l  of s o l i d  sodium, from ambient t o  p r e h e a t  
tempera ture  as s p e c i f i e d  i n  t h e  Order ing  Data. Heaters s h a l l  b e  de- 
s i g n e d  t o  o p e r a t e  a t  one-half  t h e i r  r a t e d  v o l t a g e .  

The use of e l ec t r i ca l  h e a t e r s  i n  c o n t a c t  w i t h  sodium s h a l l  n o t  b e  
pe rmi t t ed .  

3.2.12 Environmental  Condi t ions .  Normal ambient c o n d i t i o n s  t o  
which t h e  c o l d  t r a p  assembly w i l l  b e  exposed are s p e c i f i e d  i n  t h e  Order- 
i n g  Data, and i n c l u d e  tempera ture  and p r e s s u r e  r anges ,  humidi ty ,  wind,  
p r e c i p i t a t i o n ,  and o t h e r  cond i t ions  which could  i n f l u e n c e  t h e  o p e r a t i o n  
of t h e  assembly. 

3 .2 .13 S t r u c t u r a l  Suppor ts .  The c o l d  t r a p  assembly s h a l l  be  
suppor t ed  from a s t e e l  s t r u c t u r e  as s p e c i f i e d  i n  t h e  Order ing  Data. 
S t r u c t u r a l  s teel  des ign ,  f a b r i c a t i o n ,  and e r e c t i o n  s h a l l  b e  i n  accor-  
dance w i t h  t h e  A I S C  Manual and t h e  A I S C  Code. S t r u c t u r a l  members s h a l l  
b e  des igned  t o  exc lude  f i e l d  weld ing .  Bo l t ed  s t r u c t u r e s  are p r e f e r r e d .  e 

3.3 Materials of Cons t ruc t ion .  Sodium-containing ( p r e s s u r e  bound- 
* a r y )  materials and a l l  i n t e r n a l  p a r t s  t h a t  are welded t o  t h e  p r e s s u r e  

boundary s h a l l  b e  Type 304 o r  316 s t a i n l e s s  s tee l ,  and s h a l l  conform t o  
t h e  requi rements  of  t h e  a p p r o p r i a t e  RDT material s t a n d a r d s  as s p e c i f i e d  
i n  t h e  Order ing  Data. 
element  s h a l l  b e  cont inuous s t r a n d ,  a u s t e n i t i c  s t a in l e s s  s tee l  w i r e  mesh. 
Other  i n t e r n a l  p a r t s  n o t  welded t o  t h e  p r e s s u r e  boundary s h a l l  b e  Type 
304 o r  316 s t a i n l e s s  s t ee l  and s h a l l  meet material requi rements  e s t ab -  
l i s h e d  by t h e  Code. 

K n i t t e d  w i r e  mesh used i n  t h e  c r y s t a l l i z a t i o n  

A 3  
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S t r u c t u r a l  s u p p o r t s  may b e  of carbon s teel  c o n s t r u c t i o n .  

3.4 F a b r i c a t i o n .  

3 .4 .1  F a b r i c a t i o n  Criteria. D e t a i l e d  f a b r i c a t i o n  procedures  
meet ing t h e  requi rements  of  S e c t i o n  I11 of t h e  Code as supplemented by 
RDT E 15-2NB, N C ,  o r  ND, as a p p l i c a b l e ,  s h a l l  b e  submi t t ed  t o  t h e  pur- 
chase r  f o r  review p r i o r  t o  t h e  start of f a b r i c a t i o n .  The f a b r i c a t i o n  
procedures  s h a l l  i n c l u d e  t h e  proposed sequences and procedures  f o r  mate- 
r i a l  procurement,  f a b r i c a t i o n ,  c l e a n i n g ,  ma in ta in ing  c l e a n l i n e s s ,  ex- 
aminat ion ,  in -process  i n s p e c t i o n ,  and t e s t i n g  of a l l  p a r t s  of  t h e  c o l d  
t r a p  assembly t h a t  are t o  b e  provided  by t h e  s u p p l i e r .  

3.4.2 Welding and Thermal Cu t t ing .  Tube-to-tubesheet welds  i n  
t h e  c o l d  trap economizer s h a l l  m e e t  t h e  requi rements  of NB-4350 ( S p e c i a l  
Q u a l i f i c a t i o n  Requirements f o r  Tube-to-Tubesheet Welds) of  t h e  Code. 
o t h e r  weld ing  and a l l  b r a z i n g ,  h a r d  s u r f a c i n g ,  and thermal  c u t t i n g  pro- 
cedures  s h a l l  b e  i n  accordance w i t h  RDT E 15-2NB, NC,  o r  ND, as a p p l i -  
cable, f o r  a l l  classes of welds .  

A l l  

3 .4 .2 .1  D i s s i m i l a r  Metal Welds. Carbon o r  low a l l o y  s tee l  
p a r t s  s h a l l  n o t  b e  welded d i r e c t l y  t o  a s t a i n l e s s  s tee l  p r e s s u r e  con- 
ta inment  p a r t .  

3 .4 .2 .2  Weld Repai r .  Purchaser  approva l  s h a l l  b e  r e q u i r e d  
t o  make weld r e p a i r s  t o  remove d e f e c t s  t h a t  r ecu r :  

1. A f t e r  t h e  f i r s t  c y c l e  of weld r e p a i r  of d e f e c t s  a t  t h e  f u s i o n  
zone and/or  a d j a c e n t  b a s e  m e t a l .  

2. A f t e r  t h e  second c y c l e  of weld r e p a i r  i n  welds  t h a t  are h e a t  
t r e a t e d  a f t e r  each r e p a i r  cyc le .  

Repai r  of crater c racks  r e s t r i c t e d  t o  t h e  crater of t h e  weld pass  s h a l l  
n o t  r e q u i r e  pu rchase r  approva l  . 

3.4 .3  Heat Treatment .  A l l  h e a t  t r ea tmen t  i n c l u d i n g  stress re- 
l i e v i n g  s h a l l  b e  i n  accordance w i t h  t h e  requi rements  of t h e  a p p l i c a b l e  
material s t a n d a r d s  . 

3 .4 .3 .1  S e n s i t i z 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  
become s e n s i t i z e d  du r ing  h e a t  t r e a t m e n t ,  weld ing ,  o r  forming s h a l l  be  
s o l u t i o n  annea led  i n  accordance w i t h  t h e  a p p l i c a b l e  material s t a n d a r d ;  
o r ,  s e n s i t i z e d  a u s t e n i t i c  s t a i n l e s s  s tee l ,  which has  n o t  been s o l u t i o n  
annea led  i n  accordance w i t h  t h e  a p p l i c a b l e  s t a n d a r d ,  s h a l l  b e  main ta ined  
i n  a d ry ,  c o n t r o l l e d ,  monitored environment subsequen't  t o  s e n s i t i z a t i o n .  
A l t e r n a t e  techniques  f o r  hand l ing  s e n s i t i z e d  materials s h a l l  r e q u i r e  
t h e  w r i t t e n  concurrence of t h e  pu rchase r .  

A 1  

A 3  

3.4.4 Bending and Forming. Bending and forming procedures  f o r  
shaping  tubes ,  s h e l l s ,  heads , e tc . ,  s h a l l  be i n  accordance w i t h  t h e  
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a p p l i c a b l e  s t a n d a r d s  o r  procedures  p repa red  by t h e  s u p p l i e r  and approved 
by t h e  p u r c h a s e r .  
a f t e r  t h e  bending and forming o p e r a t i o n s  s h a l l  n o t  be  less than  t h e  mini- 
mum des ign  t h i c k n e s s .  The out-of-roundness i n  any c i r c u l a r  c r o s s  s e c t i o n  
of  p i p e s  and tubes  a f t e r  bending s h a l l  n o t  exceed 8Z of t h e  o u t s i d e  d i -  
ameter. The need f o r  h e a t  t r ea tmen t  t o  ensu re  d imens iona l  s t a b i l i t y  
fo l lowing  bending o r  forming o p e r a t i o n s  s h a l l  b e  e v a l u a t e d  by t h e  
s u p p l i e r .  

The w a l l  t h i c k n e s s  a t  t h e  o u t e r  r a d i u s  o f  t h e  bend 

3.4.5 Cleaning.  Su r faces  s h a l l  b e  c l e a n  and f r e e  of p i t t i n g ,  
c o r r o s i o n  p r o d u c t s ,  and ox ides .  The c l e a n i n g  of  materials and t h e  de- 
g r e e  of c l e a n l i n e s s  s h a l l  b e  i n  accordance w i t h  RDT F 5-1, as s p e c i f i e d  
i n  t h e  Order ing  Data. Before conduct ing  c l e a n i n g  o p e r a t i o n s ,  t h e  fol low- 
i n g  s h a l l  b e  submi t t ed  f o r  pu rchase r  approva l :  

1. General  c l e a n i n g  procedures  t o  b e  employed. 

2 .  F lush ing  procedures .  

3. Acceptance s t a n d a r d s  f o r  contaminat ion.  

4. Drying methods t o  be  employed on c l eansed  equipment. 
A 

I A 3  

5 .  I n h i b i t o r s  employed f o r  minimizing c o r r o s i o n  when a p p l i c a b l e  
and procedures  f o r  t h e i r  removal. 

3 .4 .6  Assembly. The assembly of component p a r t s  i n c l u d i n g  
economizer and c r y s t a l l i z e r  tank  assembly s h a l l  b e  i n  accordance w i t h  a 
d e t a i l e d  assembly procedure prepared  by t h e  s u p p l i e r .  The procedure  
s h a l l  c o n t a i n  as a minimum: 

1. Any s p e c i a l  machining o r  f i t t i ng -a t - a s sembly  i n s t r u c t i o n s .  
2. I n t e r m e d i a t e  and f i n a l  i n s p e c t i o n  c r i te r ia  and hold p o i n t s .  

3.4.7 I d e n t i f i c a t i o n .  I d e n t i f i c a t i o n  procedures  s h a l l  conform 
t o  t h e  fo l lowing  requi rements .  

3 .4 .7 .1  Marking. Raw materials and in-process  marking s h a l l  

I *l 
b e  i n  accordance w i t h  t h e  a p p l i c a b l e  material s t a n d a r d  and NB-4122 of 
S e c t i o n  I11 of t h e  Code. When r a w  material is c u t  o r  s e c t i o n e d ,  a l l  
markings s h a l l  b e  t r a n s f e r r e d  t o  t h e  unmarked p o r t i o n  of t h e  material. 

3.4.7.2 Nameplates. Permanent nameplates  s h a l l  b e  a t t a c h e d  
t o  t h e  , c r y s t a l l i z e r  t ank  and economizer.  
fo l lowing  in fo rma t ion  as a minimum: 

The nameplate  s h a l l  show t h e  

1. Code class. 
2 .  Manufac turer ' s  name, 
3. Manufac turer ' s  drawing o r  p a r t  number. 
4. Manufac turer ' s  ser ia l  number. 
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5.  
6 .  
7.  
8. 
9. 
10. 
11. 

The 
b l e  wi th  

Purchase o r d e r  o r  c o n t r a c t  number. 
RDT E 4-5T. 
Design p r e s s u r e  , p s i g  at co inc iden t  tempera ture  O F  ("C). 
Design tempera ture ,  " F  ("C) . 
Design sodium f l o w r a t e ,  l b / h r  (N/h) a t  des ign  temperature .  
Material of c o n s t r u c t i o n .  
Year b u i l t .  

nameplates s h a l l  b e  of a c o r r o s i o n  r e s i s t a n t  material compati- 
t h e  s u r f a c e  t o  which they are f a s t e n e d .  Caustic r e s i s t a n t  

enamel s h a l l  be  used t o  f i l l  t h e  markings on t h e  nameplate.  The p la te  
suppor t  b r a c k e t s  s h a l l  b e  a t t a c h e d  by welding i n  accordance wi th  NA-8300 
and NB-4435 of t h e  Code. Nameplates s h a l l  n o t  be  p a i n t e d  over  o r  o the r -  
w i s e  covered. Nameplates s h a l l  n o t  b e  a t t a c h e d  d i r e c t l y  t o  t h e  vessel, 
p i p e ,  o r  component. A s t a n d o f f  us ing  t h e  same base  material, s h a l l  be  
welded t o  t h e  i t e m  u s ing  f u l l  p e n e t r a t i o n  welds .  
s h a l l  be  e q u a l  t o  t h e  i n s u l a t i o n  th i ckness  p l u s  1 / 4  i n .  (6.35 mm). 

The s t a n d o f f  h e i g h t  

3 . 4 . 8  Handling. Handling, h o i s t i n g  and r i g g i n g  of t he  co ld  
t r a p  assembly o r  major p a r t s  and components of t h e  assembly t h a t  are 
des igna ted  as ' ' c r i t i c a l ' '  i n  t h e  Ordering Data s h a l l  s a t i s f y  t h e  r equ i r e -  
ments of RDT F 8-6. Ho i s t ing  and materials handl ing  equipment used f o r  
hand l ing  c r i t i c a l  items s h a l l  m e e t  t h e  requirements  of RDT F 8-6. 

3 .5  Drawings. Drawings s h a l l  be  prepared  i n  accordance w i t h  
ANSI Y 1 4  and submi t ted  t o  t h e  purchaser .  
requi rements ,  and number of copies  s h a l l  b e  as s p e c i f i e d  i n  t h e  Order ing  
Data. 

The s u b m i t t a l  t i m e ,  app rova l  

3 .5 .1  Assembly Drawings. These drawings s h a l l  i n c l u d e  t h e  
fo l lowing  in fo rma t ion ,  where a p p l i c a b l e .  

1. 

2. 

3 .  

4. 

5. 

6 .  

7. 

8. 

Informat ion  r e q u i r e d  f o r  t h e  p r e p a r a t i o n  of mechanical  suppor t s .  

S i z e  and l o c a t i o n  of a l l  connect ions and f i t t i n g s .  

Thermal and p r e s s u r e  movement of a l l  connect ions wi th  r e s p e c t  
t o  t h e  equipment suppor t .  

Dry weight  and c e n t e r  of g r a v i t y  l o c a t i o n s .  

A complete l i s t  of r e f e r e n c e  drawings.  

A b i l l  of material which inc ludes  l o c a t i o n ,  i d e n t i t y  (drawing 
and p a r t  numbers),  and material type  of each p a r t .  

Dimensions e s t a b l i s h i n g  s i z e ,  shape ,  f i t s  and c l ea rances  of  
each major p a r t .  

P r e s s u r e  and tempera ture  d a t a ,  i n c l u d i n g  des ign  p r e s s u r e  and 
tempera ture ,  and tes t  p re s su re .  

A 1  

A2 
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9.  Ac tua l  dimensions i n  c r i t i c a l  areas as s p e c i f i e d  i n  t h e  Order ing  
Data. 

10. P e r t i n e n t  r e f e r e n c e s  t o  c l e a n i n g ,  marking, t o r q u e ,  l ock ing ,  
hand l ing ,  and packaging i n s t r u c t i o n s .  

3.5.2 Detail  Drawings. Detail  drawings s h a l l  i n c l u d e ,  as appro- 
p r i a t e ,  t h e  fo l lowing  in fo rma t ion :  

1. D e t a i l e d  dimensions,  t o l e r a n c e s ,  and maximum roughness of  each 
s u r f a c e .  

2. Material s p e c i f i c a t i o n  and any s p e c i a l  requi rements  i n c l u d i n g  
n o n d e s t r u c t i v e  t e s t i n g ,  h e a t  t r e a t m e n t ,  and ha rdness .  

3. F a b r i c a t i o n  i n s t r u c t i o n s  , i n c l u d i n g  weld ing ,  h a r d s u r f a c i n g ,  
c l e a n i n g ,  i n s p e c t i o n  symbols , and r e f e r e n c e s  t o  assembly pro- 
cedure  requi rements .  

3 .5 .3  Drawing and S p e c i f i c a t i o n  L i s t s .  A c u r r e n t  l i s t i n g  of  
a l l  drawings a s s o c i a t e d  w i t h  t h e  components of t h i s  s t a n d a r d  s h a l l  b e  
main ta ined .  Each drawing number s h a l l  i n c l u d e  t h e  c u r r e n t  r e v i s i o n  
number. 

A c u r r e n t  l i s t  of s p e c i f i c a t i o n s  s h a l l  be  main ta ined .  This  l i s t  of 
s p e c i f i c a t i o n s  s h a l l  i n c l u d e  as a p p l i c a b l e ,  requi rements  f o r  d e s i g n ,  
materials, f a b r i c a t i o n ,  c o n s t r u c t i o n ,  i n s t a l l a t i o n ,  t e s t i n g ,  i n s p e c t i o n ,  
maintenance,  c l e a n i n g ,  packaging,  s h i p p i n g ,  s t o r a g e ,  o p e r a t i o n ,  and 
q u a l i t y  a s su rance .  

The drawings and s p e c i f i c a t i o n s  l ists  s h a l l  b e  main ta ined  f o r  t h e  
t i m e  s p e c i f i e d  i n  t h e  Order ing  Data. 

3.6 S p e c i a l  Tools .  O n e . s e t  of s p e c i a l  tools r e q u i r e d  i n  o p e r a t i n g  
The t o o l s  s h a l l  b e  new and ma in ta in ing  t h e  equipment s h a l l  b e  s u p p l i e d .  

and unused. 

3 . 7  Repor ts  and Documentation. 

3 . 7 . 1  Design Repor t .  A des ign  r e p o r t  r e l a t e d  t o  t h e  des ign  of 
t h e  c o l d  t r a p  and i t s  component p a r t s  s h a l l  b e  prepared .  The time and 
approva l  requi rements  of s u b m i t t a l s  t o  t h e  pu rchase r  and t h e  number of 
cop ie s  r e q u i r e d  s h a l l  b e  as s p e c i f i e d  i n  t h e  Order ing  Data. The d e s i g n  
report:  s h a l l  b e  submi t t ed  as t h e  b a s i s  f o r  approva l  of t h e  c o l d  t r a p  
assembly des ign  by t h e  pu rchase r .  A s  a minimum f o r  S e c t i o n  I11 Class 1 
requirements  of  t h e  Code, t h i s  des ign  r e p o r t  s h a l l  i n c l u d e  t h e  fo l lowing:  

I A 1  

1. A des ign  d e s c r i p t i o n  of t h e  c o l d  t r a p  i n c l u d i n g  o p e r a t i n g  char-  
acter is t ics  , o p e r a t i o n a l  l i m i t a t i o n s  , and s a f e t y  c o n s i d e r a t i o n s .  

2. Heat t r a n s f e r  and f l u i d  flow ana lyses .  
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For S e c t i o n  I11 Class 2 requirements  of t h e  Code, t h e  des ign  r e p o r t  
s h a l l  i n c l u d e  those  items from t h e  above Class 1 l i s t i n g  t h a t  are spec i -  

3 .  A thermal  t r a n s i e n t  stress a n a l y s i s  of r eg ions  of d i scon t inu -  
i t i es  and t h i c k  s e c t i o n s .  

A 1  

4 .  A stress r e p o r t  s a t i s f y i n g  t h e  r u l e s  of NA-3350 of t h e  Code, 
Sec t ion  111. This  r e p o r t  s h a l l  i n c l u d e  a d i s c u s s i o n  of  t h e  
employed high-temperature  des ign  cri teria.  

5. V i b r a t i o n  ana lyses .  

6 .  D i f f e r e n t i a l  thermal  expansion a n a l y s i s .  

7 .  Weight and c e n t e r  of g r a v i t y  c a l c u l a t i o n s  of t h e  co ld  t r a p  and 
i t s  component p a r t s .  

8.  Corrosion al lowance used i n  a n a l y s i s .  

9 .  Materials of c o n s t r u c t i o n .  

All i n fo rma t ion  fu rn i shed  i n  t h e  des ign  r e p o r t  shall be i n  suff i -  
c i e n t  d e t a i l  t o  p e r m i t  independent  checking.  The r e f e r e n c e s  from which 
d a t a  o r  formulas are taken s h a l l  b e  i d e n t i f i e d .  The v a l i d i t y  of t h e  d a t a  
and t h e  conclus ion ,  which suppor t  t h e  recommended des ign ,  s h a l l  b e  d i s -  
cussed.  A l l  computer prvgrams used s h a l l  b e  i d e n t i f i e d  and desc r ibed  i n  
the r e p o r t  t o  enab le  independent  v e r i f i c a t i o n .  

I 

3.7.2 Qual i ty  Assurance Documents. The fo l lowing  documents 
based on t h e  requirements  of RDT F 2-2 shall b e  prepared .  The t i m e  and 
approval  requirements  of s u b m i t t a l s  t o  t h e  pu rchase r  and t h e  number of 
copies  r e q u i r e d  s h a l l  be  as s p e c i f i e d  i n  t h e  Ordering Data. 

3 . 7 . 2 . 1  Qual i ty  Assurance Program Plan .  A q u a l i t y  a s su rance  
program p l a n  i n  accordance w i t h  RDT F 2-2 s h a l l  be  prepared .  

3.7.2.2 I n s p e c t i o n  and T e s t  P l a n .  An i n s p e c t i o n  and test  
p l an  i n  accordance wi th  RDT F 2-2 s h a l l  be  prepared .  

3 . 7 . 2 . 3  S p e c i a l  Process  Cont ro l  and Nondes t ruc t ive  Exami- - ~~ 

n a t i o n  Procedures .  Procedures  and equipment f o r  s p e c i a l  p rocesses  and 
nondes t ruc t ive  examinat ions and t e s t  s h a l l  b e  prepared  and q u a l i f i e d  i n  
accordance w i t h  RDT F 2-2.  

3 . 7 . 2 . 4  I n s p e c t i o n  and Test Procedures .  I n s p e c t i o n  and tes t  
procedures  i n  accordance wi th  RDT F 2-2 s h a l l  be  prepared .  These 

c 
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procedures  s h a l l  i n c l u d e  t h e  d e t a i l s  of any sampling p l a n s  proposed by 
t h e  s u p p l i e r  and t h e  b a s i s  f o r  s e l e c t i o n  of t h e  proposed sampling p l a n  
i n  accordance wi th  FSlT F 2-2. 

3 .7 .2 .5  Nonconforming I t e m  Documentation. A l l  nonconform- 
ances i n c l u d i n g  c o r r e c t i v e  a c t i o n  and proposed rework, r e p a i r ,  and re- 
t e s t  p rocedures  i n  accordance wi th  RDT F 2-2 s h a l l  be  documented. 

3.7.2.6 Handl ing,  P r e s e r v a t i o n ,  Packaging and S to rage  
Procedures .  Handl ing,  p r e s e r v a t i o n ,  packaging,  and s t o r a g e  procedures  
i n  accordance w i t h  RDT F 2-2 s h a l l  b e  prepared .  

3 .7 .2 .7  Design Desc r ip t ions .  Design d e s c r i p t i o n s  i n  accor -  
dance wi th  RDT F 2-2 s h a l l  b e  prepared .  

3 .7 .2 .8  Qua l i ty  Records. A s  a minimum, a f i l e  of code 
r eco rds  as r e q u i r e d  by NA-4000, S e c t i o n  I11 of t h e  Code s h a l l  be  main- 
t a i n e d  and t h e  fo l lowing  documents s h a l l  be  submi t ted  t o  t h e  pu rchase r  
p e r t i n e n t  t o  each co ld  t r a p  assembly: 

1. Parts L i s t .  L i s t  of items by p a r t  number, drawing number and 
r e v i s i o n ,  p a r t  name, s e r i a l  number o r  l o t  o r  h e a t  number. 

A 

2 .  Drawings. A r ep roduc ib le  se t  of assembly drawings.  

3. S p e c i a l  Processes  and Nondes t ruc t ive  T e s t  Q u a l i f i c a t i o n s .  
C e r t i f i c a t i o n s  of special  p rocesses  and n o n d e s t r u c t i v e  t e s t i n g  
procedures  and equipment q u a l i f i c a t i o n s  as s p e c i f i e d  i n  RDT 
F 2-2 .  

4 .  Nonconformance Records. A copy of each nonconformance and cor- 
r e c t i v e  a c t i o n  r eco rd  i n c l u d i n g  rework, r e p a i r ,  and retest 
procedures .  

5. C e r t i f i c a t i o n .  C e r t i f i c a t i o n  of conformance as s p e c i f i e d  i n  
RDT F 2-2,  i nc lud ing :  

a. Material C e r t i f i c a t i o n s .  Chemical and p h y s i c a l  tes t  r e s u l t s ,  
n o n d e s t r u c t i v e  tes t  r e s u l t s ,  h e a t  t r ea tmen t  d a t a ,  and test 
r e s u l t s  of t h e  test  coupons. 

b .  Nondes t ruc t ive  Examination. C e r t i f i e d  r e s u l t s  of f i n a l  
n o n d e s t r u c t i v e  examinat ions i n c l u d i n g  r ad iog raph ic  f i l m s ,  
r e c o r d e r  c h a r t s ,  and photographs.  

c. T e s t  Repor ts .  C e r t i f i e d  copy of test r e s u l t s  i n c l u d i n g  
a n a l y s i s  of t e s t  results, test f l u i d  tempera ture ,  and metal 
tempera tures ,  i n c l u d i n g  tempera ture  c o r r e c t i o n s  made t o  test  
p r e s s u r e .  

I 
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d .  F i n a l  I n s p e c t i o n .  A copy of f i n a l  i n s p e c t i o n  d a t a  and 
r e s u l t s  . 

4. QUALITY ASSURANCE REQUIREMENTS 

4 . 1  Qua l i ty  Assurance Program. A q u a l i t y  a s su rance  program s h a l l  
be e s t a b l i s h e d  and implemented i n  accordance w i t h  Sec t ions  1 through 5 
and 8 of RDT F 2-2; t h i s  s t a n d a r d ;  and a p p l i c a b l e  s t a n d a r d s ,  codes ,  and 
r e g u l a t i o n s .  

4 . 2  I n s p e c t i o n .  The performance of a l l  i n s p e c t i o n s ,  i n c l u d i n g  
v i s u a l  examinat ions s h a l l  b e  t h e  r e s p o n s i b i l i t y  of t h e  s u p p l i e r .  

Cold t r a p  assembl ies  fu rn i shed  t o  t h i s  s t a n d a r d  s h a l l  be  s u b j e c t  t o  
v e r i f i c a t i o n  o r  i n s p e c t i o n  a t  t h e  s u p p l i e r ' s  f a c i l i t y  by a purchaser  
r e p r e s e n t a t i v e .  A l l  such i n s p e c t i o n s  s h a l l  b e  scheduled  i n  advance. 
Such i n s p e c t i o n  may i n c l u d e ,  a t  p u r c h a s e r ' s  o p t i o n ,  w i t n e s s i n g  of v a r i -  
ous p rocesses ,  i n s p e c t i o n s ,  tests, p r e s e r v a t i o n ,  c l ean ing ,  marking, 
packaging,  and any a s s o c i a t e d  i n s p e c t i o n  of o the r  records  p e r t a i n i n g  t o  
t h i s  s t a n d a r d .  

Source i n s p e c t i o n  by t h e  purchaser  o r  h i s  des igna ted  r e p r e s e n t a t i v e  
s h a l l  i n  no way r e l i e v e  t h e  s u p p l i e r  of h i s  r e s p o n s i b i l i t y  f o r  meeting 
requirements  of t h i s  s t a n d a r d .  

Evidence of sou rce  i n s p e c t i o n  s h a l l  be  shown on sh ipp ing  documents. 

4 . 3  Nondes t ruc t ive  Examination. A l l  nondes t ruc t ive  examinat ions 
s h a l l  b e  i n  accordance w i t h  t h e  a p p l i c a b l e  material and process  s t a n d a r d s ,  
codes and RDT F 3-6 .  I f  a l t e r n a t e  o r  a d d i t i o n a l  acceptance  s t a n d a r d s  
are needed, cr i ter ia  s h a l l  be  recommended t o  t h e  purchaser  f o r  h i s  
w r i t t e n  approval  p r i o r  t o  proceeding  w i t h  t h e  examinat ions.  

4.4 Examination of Materials. Acceptance s t anda rds  and c a l i b r a -  
t i o n  l e v e l s  s h a l l  be  as s p e c i f i e d  i n  t h e  a p p l i c a b l e  material s t anda rd .  

4 .4 .1  Visua l  Examination of Materials. A l l  r a w  materials s h a l l  
be examined v i s u a l l y  f o r  d e f e c t s  and s t a t e  of c l e a n l i n e s s  i n  accordance 
wi th  t h e  requirements  of t h e  a p p l i c a b l e  material s t a n d a r d s .  

4.4.2 Nondes t ruc t ive  Examination of Materials. When r equ i r e -  
ments f o r  examinat ion of materials are s p e c i f i e d  by n o n d e s t r u c t i v e  test- 
i n g ,  examinat ions s h a l l  be  accomplished us ing  RDT F 3 - 6 .  

4.4 .3  Material Repai rs .  Where t h e  a p p l i c a b l e  material s t a n d a r d  
and procurement s p e c i f i c a t i o n  a l lows  t h e  use of welding p rocesses  f o r  
r e p a i r  of d e f e c t s  i n  t h e  material, t h e  q u a l i t y  assurance  p r o v i s i o n s  of 
t h e  r e p a i r  weld s h a l l  b e  accomplished i n  accordance w i t h  t h e  r equ i r e -  
ments of t h e  Code, S e c t i o n  111, and RDT E 15-2NB, N C ,  o r  ND as 
app li cab l e  . 

3 

I A 1  E 

I A2 
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4.5.2 Liquid  P e n e t r a n t  Examination. Nonmagnetic materials s h a l l  
b e  examined by l i q u i d  p e n e t r a n t  methods. Welds s h a l l  be  examined i n  ac- 
cordance w i t h  t h e  requirements  of RDT E 15-2NB, N C ,  o r  ND, as a p p l i c a b l e ,  
by l i q u i d  p e n e t r a n t .  The use of l i q u i d  p e n e t r a n t  materials from a e r o s o l  
sp ray  cans us ing  ha logenated  compounds as p r o p e l l a n t s  is  p r o h i b i t e d .  
Following l i q u i d  p e n e t r a n t  examinat ion,  weld areas s h a l l  be  c leaned  i n  
accordance w i t h  t h e  requirements  of RDT F 5-1. 

a 

J 

A 1  

n 

4.6 .1  S t r e n g t h  Tests. The s t r e n g t h  test performed s h a l l  be  
pneumatic,  u s ing  a tes t  gas  of p u r i t y  s p e c i f i e d  i n  t h e  Ordering Data. 
Pneumatic tests s h a l l  be  based  upon NB-6300 of Sec t ion  I11 of t h e  Code. 
The s u p p l i e r ' s  procedure s h a l l  i n c l u d e  a l l  requirements  of t h a t  para-  

The examinat ion of t h e  weld r e p a i r  s h a l l  b e  i n  accordance w i t h  t h e  
requirements  of RDT F 3-6. The weld r e p a i r e d  area s h a l l  b e  re-examined 
by t h e  i n s p e c t i o n  methods which r evea led  t h e  o r i g i n a l  d e f e c t  and i n  addi-  
t i o n ,  where necessa ry ,  o t h e r  n o n d e s t r u c t i v e  test  methods which w i l l  en- 
s u r e  t h a t  t h e  q u a l i t y  of t h e  material has  been maintained.  

A 1  

I 4.5 Examination During F a b r i c a t i o n .  Examinations of welds ,  bo th  
v i s u a l  and d imens iona l ,  and n o n d e s t r u c t i v e  t e s t i n g ,  s h a l l  b e  i n  accor-  
dance w i t h  t h e  requirements  of t h e  Code, S e c t i o n  V ,  and RDT F 3-6. 

4 .5 .1  V i s u a l  and Dimensional Examination. A l l  items s h a l l  b e  
s u b j e c t  t o  v i s u a l  and dimensional  examinat ion t o  v e r i f y  conformance wi th  
approved drawings.  A f t e r  forming o p e r a t i o n s ,  any s h e l l s  o r  heads s h a l l  
b e  100% examined f o r  conformance t o  p r e s c r i b e d  shape and th i ckness .  
Nozzles and a t tachments  s h a l l  be  examined f o r  p rope r  f i t  t o  t h e  curva- 
t u r e  of t h e  s h e l l  s u r f a c e .  

4 .5 .3  Radiographic  Examination. A l l  completed welds t h a t  are 
r e q u i r e d  t o  b e  radiographed s h a l l  b e  examined by radiography i n  accor -  
dance wi th  t h e  requirements  of RlyT F 3-6. 

4.5.4 Examination of Weld R e p a i r s .  Weld r e p a i r s  s h a l l  b e  ex- 
amined i n  accordance wi th  t h e  requirements  of t h e  Code, S e c t i o n  111, and 
RDT E 15-2NB, N C ,  o r  ND,  as a p p l i c a b l e .  

4.5.5 Examination of L i f t i n g ,  Handl ing,  and Shipping F i x t u r e s .  
Following proof load  t e s t i n g  of l i f t i n g ,  hand l ing ,  and sh ipp ing  f i x t u r e s ,  

of t h e s e  items s h a l l  b e  examined by t h e  magnet ic  p a r t i c l e  o r  l i q u i d  pene- 
t r a n t  method depending upon material i n  accordance wi th  t h e  requi rements  

and a t tachment  lugs  i n  accordance w i t h  RDT F 8-6, a l l  s t r u c t u r a l  welds I A2 

of RDT F 3-6. 

A l l  s l i n g s  and hooks,  no t  c o n t a i n i n g  s t r u c t u r a l  welds ,  used i n  l i f t -  
i n g  t h e  co ld  t r a p  assembly s h a l l ,  as a minimum, be  v i s u a l l y  examined f o r  
s t r u c t u r a l  d e f e c t s .  

4.6 Acceptance Tests. 
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P r i o r  t o  and du r ing  t h e  performance of t h e  s t r e n g t h  test, t h e  mate- 
r i a l  tempera ture  s h a l l  be  maintained a t  least 60°F (16OC) above t h e  high- 
est of t h e  impact t e s t  tempera tures  r e q u i r e d  t o  meet t h e  impact va lues  
of Sec t ion  I11 of t h e  Code, Table  I of Appendix.1, t a k i n g  i n t o  account  
materials and welds a t  t h e  f l u i d  and gas boundary and t h e  materials of 
t h e  p a r t s  welded d i r e c t l y  t o  e i t h e r  t h e  i n s i d e  o r  t h e  o u t s i d e  s u r f a c e s .  

A 1  

The tempera tures  of t h e  co ld  t r a p  material and gas s h a l l  b e  cont in-  
uously monitored dur ing  t h e  test .  
p r e s s u r e  and tempera tures  s h a l l  be  c a l i b r a t e d  i n  accordance w i t h  RDT 
F 2-2 f o r  t h e  o v e r a l l  system accuracy of 22% i n  t h e  range of t h e  t es t  
un le s s  o therwise  s p e c i f i e d  i n  t h e  Ordering Data. Temperature c o r r e c t i o n s  
s h a l l  be  made t o  t h e  test p res su re .  

Ins t ruments  used t o  monitor  and record  

I 

Upon completion of t h e  pneumatic tests, t h e  co ld  t r a p  assembly s h a l l  
b e  p r o t e c t e d  from contaminat ion by main ta in ing  t h e  s e a l e d  cond i t ions  and 
by keeping t h e  i n t e r n a l  environment of test gas a t  5 t o  7 p s i g  (34 t o  
48 kPa) p r e s s u r e ,  u n t i l  t h e  hel ium l e a k  t e s t ,  i f  r e q u i r e d ,  i s  performed. 

4.6.2 Helium Leak T e s t .  Helium l e a k  t e s t i n g  of  t h e  co ld  t r a p  
assembly p r e s s u r e  boundar ies  s h a l l  be  performed i n  accordance wi th  RDT 
F 3-6. The type  of he l ium l e a k  test t o  b e  used and t h e  maximum permis- 
s i b l e  hel ium l e a k  rate are s p e c i f i e d  i n  t h e  Ordering Data. 

The completed economizer,  t h e  c r y s t a l l i z e r  tank  (both b e f o r e  and 
a f t e r  coo l ing  j a c k e t  welding) and t h e  completed co ld  t r a p  assembly s h a l l  
b e  hel ium l e a k  t e s t e d  a f t e r  t h e  s t r e n g t h  tes t  of 4.6.1 has  been completed. 

4.6.3 R e p a i r  and Retest. Upon f a i l u r e  of e i t h e r  t h e  pneumatic 
o r  hel ium l e a k  t e s t ,  and w i t h  p r i o r  purchaser  approva l ,  t h e  d e f e c t  s h a l l  
be  r e p a i r e d  and t h e  co ld  t r a p  assembly r e t e s t e d .  

4 . 7  Func t iona l  T e s t s .  Requirements f o r  f u n c t i o n a l  tests , test 
p r o v i s i o n s ,  and test  equipment s h a l l  b e  as s p e c i f i e d  i n  t h e  Ordering 
Data. 

5. PREPARATION FOR DELIVERY 

5.1 Delivery Requirements. The co ld  t r a p  assembly s h a l l  b e  de- 
l i v e r e d  t o  t h e  s i t e  des igna ted  i n  t h e  Ordering Data. 

5.1.1 P r e p a r a t i o n .  Upon completion of a l l  shop t e s t i n g  and 
i n s p e c t i o n ,  t h e  co ld  t r a p  assembly s h a l l  be  prepared  f o r  d e l i v e r y  t o  t h e  
des igna ted  s i t e .  
( i f  n e c e s s a r y ) ,  s u r f a c e  p r e p a r a t i o n ,  and examinat ion.  

This  s h a l l  i n c l u d e ,  b u t  n o t  be  l i m i t e d  t o ,  r e c l e a n i n g  

5.1.2 Packaging and Packing. A l l  s e a l i n g ,  packaging,  packing ,  
and i d e n t i f i c a t i o n  marking s h a l l  be  i n  accordance wi th  RDT F 7-2, w i t h  
t h e  l e v e l  of packaging as s p e c i f i e d  i n  t h e  Ordering Data. Packaging 
s h a l l  b e  adequate  t o  p r o t e c t  t h e  i t e m  from co r ros ion  and damage wh i l e  a t  8 
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t h e  s u p p l i e r ' s  f a c i l i t i e s ,  du r ing  t r a n s p o r t a t i o n  t o  t h e  des igna ted  s i t e ,  
and a t  t h e  des igna ted  s i t e ,  as s p e c i f i e d  i n  t h e  Order ing  Data. 

5 .1 .3  Shipping .  A l l  t e c h n i c a l  documentat ion,  i n s t r u c t i o n s ,  b 
drawings,  r e p o r t s ,  and manuals t h a t  are t o  accompany t h e  c o l d  t r a p  dur- 

'i' i n g  shipment s h a l l  b e  i d e n t i f i e d .  

3 5.1 .4  Handling. H o i s t i n g  and r i g g i n g  of  t h e  co ld  t r a p  assembly 
o r  major p a r t s  of t h e  assembly du r ing  p r e p a r a t i o n  f o r  d e l i v e r y  and load-  
i n g  s h a l l  meet t h e  requi rements  of RDT F 8-6. A l l  t a c k l e  and h a n d l i n g  
f i x t u r e s  s h a l l  m e e t  t h e  requi rements  of RDT F 8-6. L i f t i n g  p o i n t s  and 
t i e  down p o i n t s  s h a l l  b e  provided  p e r  t h e  requi rements  of  RDT F 8-6. 

5 .2  Caut ion Labels  and S p e c i a l  Markinq. When s h i p p i n g  c o n t a i n e r s  
o r  components are packed w i t h  d e s i c c a n t  and hiunidity i n d i c a t i o n  c a r d ,  a 
s p e c i a l  c a u t i o n  n o t i c e  l a b e l  s h a l l  b e  a p p l i e d .  

Warning n o t i c e s  p l aced  on t h e  component o r  c o n t a i n e r  s h a l l  i n d i c a t e  
t h e  l o c a t i o n  and q u a n t i t y  of d e s i c c a n t  i n  t h e  un i t  and t h e  l o c a t i o n  of 
t h e  humidi ty  i n d i c a t i o n  ca rd .  

6.  NOTES AND ORDERING DATA CHECKLIST 

Q 

c 
i 

t. 

6 . 1  Compliance. When t h i s  s t a n d a r d  is used as a b a s i s  f o r  pro- 
curement ,  t h e  purchase  s p e c i f i c a t i o n  w i l l  b e  c e r t i f i e d  by a r e g i s t e r e d  
P r o f e s s i o n a l  Engineer  r e p r e s e n t i n g  t h e  pu rchase r  t o  b e  i n  compliance 
w i t h  t h e  r u l e s  f o r  a des ign  s p e c i f i c a t i o n  of t h e  Code, S e c t i o n  111. 

6.2 Order ing  Data Check l i s t .  The fo l lowing  t e c h n i c a l  and procure-  
ment d a t a  w i l l  b e  f u r n i s h e d  by t h e  pu rchase r .  Any necessa ry  d a t a  n o t  
f u r n i s h e d  w i t h  t h e  purchase  document s h a l l  b e  r eques t ed  from 
c h a s e r  b e f o r e  s u b m i t t i n g  a b i d .  

t h e  pur-  

I t e m  

1. Number of u n i t s  r e q u i r e d .  

2. I s s u e  d a t e s  and a p p l i c a b l e  amendments of documents. 

3. D e t a i l e d  envelope  dimensions,  sys tem d e s c r i p t i o n s .  

4. C l a s s i f i c a t i o n  under S e c t i o n  I11 of t h e  Code. 

5.  Opera t ing  t empera tu res ,  p r e s s u r e s ,  and the rma l  
t r a n s i e n t s  f o r  a l l  a p p l i c a b l e  o p e r a t i n g  c o n d i t i o n s .  

6 .  Se ismic  load ing  c r i t e r i a .  

7. P i p i n g  r e a c t i o n s .  

Re fe r  t o  
Pa r a g  r a p  h 

2.  

3.1 

3.2.1 

3 .2 .1  

3 .2 .1 .1  

3.2.1.3 

A2 

A 1  
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Q 
Refer  t o  
Paragraph I t e m  

8. Corrosion al lowances.  3.2.1.4 

9. L i f e .  3.2.1.5 

t 10. Limi t ing  o v e r a l l  dimensions.  3.2.2 

11. Sodium v e l o c i t y .  3 .2 .3  

1 2 .  Residence t i m e s .  

13. P r e s s u r e  drop. 

3 .2 .3 .1  

3 .2 .3 .2  

1 4 .  Flow rate of sodium t o  be  p u r i f i e d .  3.2.3.4 

15.  Economizer nozz le  d e t a i l s .  3 .2 .4  

3.2.5 16. Coolant p h y s i c a l  p r o p e r t i e s ,  p r e s s u r e  and 
tempera ture .  

17 .  Dimensions and packing d e n s i t y  of c r y s t a l l i z a t i o n  
element .  

3 .2 .5 .1  

18. E x t r a  thermowells and thermocouples.  3.2.7 

19. Details of connec t ions .  3 .2 .8  

20. Length of p i p i n g  s t u b  connec t ions .  

21.  Details of hand l ing  f i x t u r e s .  

3 .2 .8  

3.2.10 

22. P rehea t  tempera ture ,  t i m e  t o  reach  i t ,  program f o r  
rate of tempera ture  rise. 

3.2.11 

3.2.12 23. Normal ambient cond i t ions .  

24. Materials of c o n s t r u c t i o n  and t h e i r  RDT material 
s t a n d a r d s  . 3.3 

3.4.5 25. 

26. "Critical" items t o  b e  handled.  

Cleaning cr i ter ia  from RDT F 5-1. 

3 .4 .8  

27. Drawings, des ign  r e p o r t ,  and q u a l i t y  assurance  
documents s u b m i t t a l  t i m e ,  approval  requirements  
and number of cop ie s .  

3 .5 ,  
3.7.1,  
3.7.2 

A 

28. Maintenance t i m e  f o r  drawing and s p e c i f i c a t i o n  
lists . 3.5.3 
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I t e m  

29. Design r e p o r t  requirements  f o r  Class 2 vessels. 

30. P u r i t y  of tes t  gas  f o r  pneumatic s t r e n g t h  tes t .  

31. Type of hel ium l e a k  tes t ,  l e a k  rate.  

32. Requirements f o r  f u n c t i o n a l  t es t .  

33. Del ivery  s i te .  

34. Level  of packaging (RDT F 7 - 2 ) .  

35. S to rage  cond i t ions  a t  d e l i v e r y  s i t e .  

Refer  t o  
P ar  a g r  ap h 

3 .7 .1  

4 . 6 . 1  

4.6.2 

4.7 

5 . 1  

5 .1 .2  

5.1.2 



COLD TRAP REQUIREMENTS 

1. FLUID CIRCULATED 

DENSITY: 
THERMAL CONDUCTIVITY: 
SPECIFIC HEAT: 
VISCOSITY: 

2. TOTAL FLOWRATE, Ib/hr (kg/h): SYSTEM STARTUPICLEANUP: 

SYSTEM MAINTENANCE/POLISHING: 

3. RESIDENCE TIME: ECONOMIZER (SHELL SIDE): 

CRYSTALLIZE R TANK : 

CR YSTAL L I ZE R 
TANK 

SODIUM 

- 

_ _ _ _ _ _ _ _ ~  

4. OPERATING TEMPERATURES, OF (OC): INLET: 

OUTLET: 
MINIMUM: 

5. OPERATING PRESSURE, psia (kPa, absolute): 

6. OPERATING PRESSURE DROP, psi (kPa): 

7. DESIGN TEMPERATURE, OF (OC): 

8. DESIGN PRESSURE, psig (kPa, gage): 

9. CORROSION ALLOWANCE: 

10. FOULING FACTOR: 

11. CODE DESIGN REQUIREMENTS: 

12: MATERIALS OF CONSTRUCTION: 

13. NOZZLES,SlZE AND TYPE: 

14. HELIUM LEAKAGE RATE: 

ECONOMIZE R 

COOLANT 
JACKET SHELL 1 SIDE 

SODIUM 

TUBE 
SIDE 

SODIUM 

3 :  . 
0 - i  
rn 

m 
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