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DATE February 1974 
D I V I S I O N  OF REACTOR RESEARCH AND DEVELOPMENT PAGE 1 OF 39 

SODIUM-HEATED STEAM GENERATOR 

1. SCOPE 

This standard defines the requirements for the design, development 
testing, material selection, fabrication, shop testing, inspection, shipping, 
handling, and installation of sodium-heated steam generators. Steam gener- 
ators designed, built, tested, and inspected in accordance with this standard 
will meet the requirements of Section I11 of the ASME Boiler and Pressure 
Vessel Code (the Code). This standard covers only the heat exchange compo- 
nents (superheater and evaporator). 

1.1 Definitions. 

1.1.1 Crevice. A gap between two adjacent surfaces within the 
steam generator sufficiently narrow such that gravitational or capillary 
forces prevent free movement of material in the crevice and the volume to 
which it is connected. 

1.1.2 Design Basis Leak (DBL). The leak of water or steam into 
sodium analyzed for establishing steam generator design parameters and relief 
system design basis. 

1.1.3 Interstitial Element Transport. The removal by sodium of the 
interstitial elements such as carbon, nitrogen, and boron from material in one 
part of the system and the transfer to materials in other parts of the system. 

1.1.4 Sodium-Water Reaction. The chemical reaction of sodium with 
e i t h e r  w a t e r  o r  s t e a m .  The r e a c t i o n  releases h e a t  and gaseous hydrogen 
forming sodium oxide, hydroxide, and hydride. 

1.1.5 Thermal Center. The geometric location in a steam generator 
where one half of the sodium temperature drop has been achieved. 

1.2 Abbreviations' and Acronyms. 

AA - arithmetic average as defined . .  by ANSI B46.1 

DNB - departure from nucleate boiling 
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2. APPLICABLE DOCUMENTS 

The following documents are a part of this standard to the extent spec- 
ified herein. The issue of a document in effect on the date of invitation 
to bid, including any amendments also in effect on that date, shall apply 
unless otherwise specified. Where this standard appears to conflict with 
the requirements of a reference document, such conflict shall be brought to 
the attention of the purchaser for resolution; 

2.1 RDT Standards. 

RDT C 7-6T 

RDT E 15-2T 

RDT F 2-2 

RDT F 3-6T 

RDT F 3-15T 

RDT F 3-37T 

RDT F 4-20T 

RDT F 5-1T 

RDT F 6-5T 

RDT F 6-10T 

RDT F 7-2T 

RDT F 7-3T 

RDT F 8-1'13 

RDT F 8-6T 

RDT F 9-1T 

RDT F 9-2T 

Thermocouple Assembly, Nuclear Grade, Chromel-P vs. Alumel, 
Stainless Steel Sheathed, Magnesium Oxide Insulated 

Requirements f o r  Nuclear Components (Supplement to ASME 
Boiler and Pressure Vessel Code, Section 111) 

Quality Assurance Program Requirements 

Nondestructive Examination 

Requirements for Inspection of Dimensional Characteristics 

Special Requirements for Metal Products 

Operation and Maintenance Manuals 

Cleaning and Cleanliness Requirements for Nuclear Components 

Welding Qualifications (Supplement to ASME Boiler and Pressure 
Vessel Code, Section IX) 

Repair of Materials by Welding 

Preparations for Sealing, Packaging, Packing, and Marking of 
Components f o r  Shipment and Storage 

Requirements for Identification Marking of Reactor Plant 
Components and Piping 

Preloading Threaded Fasteners and Closures 

Hoisting and Rigging of Critical Components and Related 
Equipment 

Requirements for Nuclear Components at Elevated Temperatures 
(Supplement to ASME Elevated Temperature Code Case 1331) 

Seismic Requirements for Design of Nuclear Power Plants and 
Test Facilities 
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RDT M 1-1T 

RDT M 1-2T 

RDT M 1-3T 

RDT M 1-4T 

RDT M 1-6T 

RDT M 1-11T 

RDT M 2-1T 

RDT M 2-2T 

RDT M 2-4T 

RDT M 2-7T 

RDT M 2-8T 

RDT M 2-15T 

RDT M 3-1T 

RDT M 3-2T 

RDT M 3-3T 

RDT M 3-4T 

RDT M 3-5T 

Stainless Steel Covered Welding Electrodes (ASME SFA-5.4 
with Additional Requirements) 

Stainless Steel Welding Rods and Bare Electrodes (ASME 
SFA-5.9 with Additional Requirements) 

Mild Steel Covered Welding Electrodes (ASME SFA-5.1 with 
Additional Requirements) 

Low Alloy Steel Covered Welding Electrodes (ASMS SFA-5.5 
with Additional Requirements) 

Mild Steel Electrodes and Welding Rods (ASME SFA-5.18 with 
Additional Requirements) 

Nickel and Nickel-Alloy Bare Welding Rods and Electrodes 
(ASME SFA-5.14 with Additional Requirements) 

Carbon Steel Forgings (ASME SA-105 with Additional 
Requirements) 

Stainless and Low Alloy Steel Forgings (ASME SA-182 with 
Additional Requirements) 

Alloy Steel Forgings (ASME SA-336 with Additional Requirements) 

Carbon and Alloy Steel Forgings, Vacuum Treated (ASME SA-508 
with Additional Requirements) 

Alloy Steel Forgings (ASME SA-541 with Additional Requirements) 

Nickel-Chromium Alloy Bars, Forgings, and Forging Stock 
(ASME SA-637 with Additional Requirements) 

Carbon Steel Seamless Pipe (ASME SA-106 with Additional 
Requirements) 

Stainless and Alloy Steel Seamless Tubes (ASME SA-213 with 
Additional Requirements) 

Austenitic Stainless Steel Seamless Pipe (ASME SA-376 with 
Additional Requirements) 

Nickel Alloy Seamless Tubes (ASME SB-163 with Additional 
Requirements) 

Austenitic Stainless Steel Welded Tubing (ASME SA-249 with 
Additional Requirements) 
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RDT M 3-6T 

RDT M 3-9T 

RDT M 3-llT 

RDT M 3-12T 

RDT M 4-1T 

RDT M 4-2T 

RDT M 5-1T 

RDT M 5-2T 

RDT M 5-3T 

RDT M 5-4T 

RDT M 5-5T 

RDT M 6-1T 

RDT M 6-2T 

RDT M 6-3T 

RDT M 6-4T 

RDT M 7-3T 

RDT M 9-1T 

Austenitic Stainless Steel Pipe (ASME SA-312 with Additional 
Requirements) 

Nickel-Iron-Chromium Alloy Seamless Pipe and Tubing (ASME 
SB-407 with Additional Requirements) 

Carbon and Low Alloy Steel Welded Pipe (ASME SA-155 with 
Additional Requirements) 

Ferritic Alloy Steel Seamless Pipe (ASME SA-335 with 
Additional Requirements) 

Carbon Steel Castings (ASME SA-216 with Additional Require- 
ments) 

Austenitic Stainless Steel Castings (ASME SA-351 with 
Additional Requirements) 

S t a i n l e s s  S t e e l  P l a t e ,  S h e e t  and S t r i p  (ASME SA-240 w i t h  
Additional Requirements) 

Carbon Steel Plates (ASME SA-516 with Additional Requirements) 

Low Alloy Steel Plates (ASME SA-533 with Additional 
Requirements) 

Nickel-Chromium-Iron Alloy Plate, Sheet and Strip (ASME 
SB-168 with Additional Requirements) 

Low Alloy Steel Plates (ASME SA-387 with Additional 
Requirements) 

Alloy Steel Bolting Material for Low Temperature Service 
(ASME SA-320 with Additional Requirements) 

Mechanical Locking Devices 

Alloy Steel Bolting Material for High Temperature Service 
(ASME SA-193 with Additional Requirements) 

Alloy Steel Nuts for Bolting for High Temperature Service 
(ASME SA-194 with Additional Requirements) 

Stainless Steel Bars and Shapes (ASME SA-479 with 
Additional Requirements) 

Nickel-Chromium-Iron and Austenitic Chromium-Nickel Alloy 
Seals 

1 
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2.2 Anerican S o c i e t y  of Mechanical Engineers  (ASME). 

ASME B o i l e r  and P r e s s u r e  Vessel Code w i t h  Addenda and a p p l i c a b l e  Code Cases: 

S e c t i o n  I11 Nuclear  Power P l a n t  Components 

ASME Steam T a b l e s  

2 .3  American N a t i o n a l  S t a n d a r d s  (ANSI). 

ANSI B 1 . l  U n i f i e d  Screw Threads 

ANSI B16.25 But tweld ing  Ends 

ANSI B46.1 S u r f a c e  T e x t u r e  

ANSI Y14 D r a f t i n g  Manual 

2.4 Other  Docunents. 

S tandards  of Tubular  Exchanger Manufac turers  A s s o c i a t i o n  (TEMA) 

HEDL-TME 71-32 Liquid  Metal F a s t  Breeder  Reac tor  M a t e r i a l s  Handbook 

3. TECHNICAL REQUIREMENTS 

3.1 Genera l  Design Requirements.  

3 . 1 . 1  D e s c r i p t i o n .  The steam g e n e r a t o r  s h a l l  b e  a sodium-to-water- 
steam h e a t  exchanger  and s h a l l  g e n e r a t e  s a t u r a t e d  o r  s u p e r h e a t e d  steam by 
u t i l i z i n g  sodium as a h e a t i n g  medium. Details of i t s  t y p e  and i t s  f u n c t i o n  
s h a l l  b e  as s p e c i f i e d  i n  t h e  Ordering Data. The steam g e n e r a t o r  s h a l l  b e  
des igned  and c o n s t r u c t e d  i n  accordance w i t h  t h e  Code, a p p l i c a b l e  Code cases, 
t h i s  s t a n d a r d ,  RDT E 15-2, and t h e  Ordering Data.  

3.1.2 I n t e g r i t y .  The d e s i g n  o b j e c t i v e  f o r  t h e  boundar ies  between 
sodium and water s h a l l  b e  t h e  p r e v e n t i o n  of l e a k s  t h a t  may r e s u l t  i n  a 
sodium-water r e a c t i o n .  A l l  welded c o n s t r u c t i o n  s h a l l  b e  used where b o l t e d  
j o i n t s  are n o t  e s s e n t i a l  f o r  access. Bol ted  j o i n t s  exposed t o  sodium s h a l l  
b e  sea l -ve lded  (See 3 .1 .5) .  N o n d e s t r u c t i v e  examinat ions  and l e a k  t i g h t n e s s  
tests of materials and weld j o i n t s  s h a l l  b e  performed i n  accordance w i t h  
4.3 and 4.6.2.  

. .  
3.1.3.1 I n s p e c t a b i l i t y .  The d e s i g n  s h a l l  enhance access f o r  

i n s e r v i c e  i n s p e c t i o n ,  maintenance,  and r e p a i r  of t u b e s ,  t u b e s h e e t s ,  s h e l l s ,  
i n t e r n a l s ,  and welds.  P a r t i c u l a r  a t t e n t i o n  s h a l l  b e  p a i d  t o  t u b e  w a l l s ,  
tube- to- tubesheet  j u n c t i o n s ,  t u b e s h e e t - t o - s h e l l  j u n c t i o n s ,  and s h e l l  walls.  
I n s p e c t i o n  of a l l  sodium-side boundary welds  i n c l u d i n g  nozzle- to-pipe welds  
s h a l l  b e  p o s s i b l e  w i t h  u l t r a s o n i c  equipment o r  o t h e r  recommended methods 
approved by t h e  p u r c h a s e r  (See 3.11.6,  i t e m s  8 and 9 ) .  
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3.1.3.2 Tube Leak T e s t i n g .  The d e s i g n  s h a l l  permi t  leak t e s t i n g  
of i n d i v i d u a l  t u b e s  t o  de te rmine  t h e  l o c a t i o n  of i n d i c a t e d  l e a k s .  A sodium- 
w a t e r  r e a c t i o n  i n  t h e  u n i t  w i l l  r e q u i r e  t e s t i n g  and i n s p e c t i o n  of t h e  t u b e s  
t o  l o c a t e  t h e  l e a k  and e s t a b l i s h  t h e  e x t e n t  of damage t o  t h e  l e a k i n g  t u b e  
and t o  o t h e r  a f f e c t e d  t u b e s  (See 3.11.6,  i t e m  10). 

3.1.3.3 M a i n t a i n a b i l i t y .  P r o v i s i o n s  s h a l l  b e  made f o r  i n - p l a c e  
t u b e  r e p a i r  o r  p lugging  and sodium removal t o  f a c i l i t a t e  maintenance. 
steam g e n e r a t o r  s h a l l  b e  des igned  s o  t h a t  s i n g l e  t u b e s  can  b e  plugged o r  
t u b e  j o i n t s  s e a l e d  w i t h o u t  removal of t h e  t u b e  bundle .  

The 

3.1.3.4 Uni t  Cleanup and R e q u a l i f i c a t i o n .  P r o v i s i o n s  f o r  c lean-  
i n g  sodium-water r e a c t i o n  p r o d u c t s  from t h e  steam g e n e r a t o r  i n t e r n a l s  
s h a l l  b e  i n c l u d e d  i n  t h e  des ign .  The s u p p l i e r  s h a l l  propose methods of 
c leanup and r e q u a l i f i c a t i o n  f o r  p u r c h a s e r  approval .  

3.1.4 S a f e t y  and C o n t r o l  I n s t r u m e n t a t i o n .  All s a f e t y  and c o n t r o l  
i n s t r u m e n t a t i o n  s h a l l  b e  designed s o  t h a t  i t  can b e  i n s p e c t e d ,  main ta ined ,  
repaired,  and r e p l a c e d  d u r i n g  a normal shutdown in te rva l .  Inservice inspec- 
t i o n  c a p a b i l i t y  s h a l l  permi t  p l a n t  o p e r a t i o n s  t o  v e r i f y  i n s t r u m e n t  r e a d i n g s .  
For example, i t  s h a l l  b e  p o s s i b l e  t o  de te rmine  i f  t h e  w a t e r  l e a k  d e t e c t i o n  
equipment is  f u n c t i o n i n g  c o r r e c t l y .  

3 .1 .5  Seals. S e a l s  used a t  t h e  i n t e r f a c e s  of s e p a r a b l e  o r  removable 
The seals s h a l l  p r e v e n t  p a r t s  s h a l l  b e  des igned  i n  accordance w i t h  t h e  Code. 

t h e  leakage  of sodium, sodium v a p o r ,  cover  g a s ,  water o r  steam, o r  combina- 
t i o n s  of t h e s e .  All sodium containment  boundary seals s h a l l  b e  of t h e  
s t rength-welded o r  seal-welded type .  
accordance w i t h  t h e  requi rements  of t h e  Code and RDT E 15-2. Requirements f o r  
sea l  membranes s h a l l  conform t o  t h o s e  of RDT M 9-1. S p e c i a l i z e d  s e a l i n g  
s i t u a t i o n s  such as i n s t r u m e n t a t i o n  p e n e t r a t i o n s  and r u p t u r e  d i s c  s h a l l  b e  
seal  welded o r  u t i l i z e  s e a l i n g  d e s i g n s  which have been demonstrated t o  p r o v i d e  
leakproof  service under t h e  s p e c i f i e d  tempera ture  and o p e r a t i n g  c o n d i t i o n s .  

The seal-weld c o n s t r u c t i o n  s h a l l  b e  i n  

3.1.6 Cover Gas. When t h e  d e s i g n  p r o v i d e s  f o r  t h e  u s e  of a cover  
g a s ,  t h e  t y p e ,  working p r e s s u r e ,  t h e  n a t u r e  of  t h e  i m p u r i t i e s  normally expect-  
ed i n  t h e  gas  and t h e i r  p e r m i s s i b l e  re la t ive c o n c e n t r a t i o n s  s h a l l  b e  as s p e c i -  
f i e d  i n  t h e  Ordering Data. 

3.1.7 D r a i n a b i l i t y .  

3.1.7.1 The d e s i g n  s h a l l  p r o v i d e  f o r  d r a i n i n g  t h e  s h e l l  (sodium) 
s i d e  and f o r  removing t h e  water from t h e  t u b e  (water  and steam) s i d e .  S i n c e  
t h e  complete g r a v i t y  d r a i n a g e  of sodium may n o t  b e  p r a c t i c a b l e ,  a l t e r n a t e  
method(s) s h a l l  b e  provided t o  remove t h e  r e s i d u a l  sodium. A l t e r n a t e  methods 
f o r  removing t h e  r e s i d u a l  water from a n o n d r a i n a b l e  t u b e  bundle  (such as by 
gas  p r e s s u r e  o r  by e v a p o r a t i o n  through b o i l i n g )  s h a l l  b e  submi t ted  f o r  
p u r c h a s e r  approval .  

3.1.7.2 The sodium d r a i n  l i n e  s i z e s  s h a l l  b e  d e f i n e d  f o r  a p p r o v a l  
by t h e  p u r c h a s e r .  D r a i n ' p o r t s  s h a l l  b e  provided f o r  d r a i n i n g  the r e g i o n s  

n 
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n 

behind thermal  and wastage s h i e l d s  and o t h e r  p o s s i b l e  t r a p s .  R e s i d u a l  sodium 
on h o r i z o n t a l  s u r f a c e s  s h a l l  n o t  exceed t h e  q u a n t i t y  s p e c i f i e d  i n  t h e  Order ing  
Data. 

3 .1 .7 .3  The d e s i g n  s h a l l  minimize areas of reduced f low o r  p o c k e t s  
t h a t  c o n t r i b u t e  t o  entrapment  of sodium o r  c o r r o s i o n  p r o d u c t s .  R e s i d u a l  
l i q u i d  metal  on h o r i z o n t a l  s u r f a c e s  (such as b a f f l e s  and t u b e  s h e e t s )  s h a l l  b e  
minimized by d e s i g n  c o n f i g u r a t i o n .  

3.1.8 S i z e  and Weight. L i m i t s  on s i z e  and weight  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. 

3.1.9 P r e h e a t i n g .  

3 .1 .9 .1  The requi rements  and p r o v i s i o n s  f o r  a t tachment  of t h e  
i n s u l a t i o n  and p r e h e a t i n g  system used f o r  hea tup  under  dry  c o n d i t i o n s  ( f i l l e d  
w i t h  a r g o n ) ,  from ambient tempera ture  t o  350°F; and f o r  m a i n t a i n i n g ,  under  
f i l l e d  c o n d i t i o n s ,  a minimum tempera ture  of 350'F d u r i n g  r e a c t o r  shutdown s h a l l  
b e  submi t ted  f o r  approval .  

3.1.9.2 Heatup rates s h a l l  b e  as s p e c i f i e d  i n  t h e  Ordering Data. 
Before ,  d u r i n g ,  and a f t e r  sodium f i l l i n g ,  t h e  maximum a l l o w a b l e  stress l i m i t s  
s p e c i f i e d  by t h e  Code s h a l l  n o t  b e  exceeded a t  t h e  s p e c i f i e d  h e a t u p  rates. 

3.1.9.3 I n s u l a t i o n  and trace h e a t e r s  s h a l l  b e  provided  as spec i -  
f i e d  i n  t h e  Order ing  Data. I n t e r f a c e  d e s i g n  i n f o r m a t i o n  r e l e v a n t  t o  t h e  power 
supply  and c o n t r o l  h e a t e r s  s h a l l  b e  provided  t o  t h e  p u r c h a s e r .  

3.1.10 Gas Entrainment .  The d e s i g n  s h a l l  e l i m i n a t e  t h e  p o s s i b i l i t y  
of g a s  accumulat ion i n  c o r n e r s  o r  dead s p a c e s .  

3 .1 .11 Environmental  Condi t ions .  The envi ronmenta l  c o n d i t i o n s  w i l l  
be  given i n  the  Ordering D a t a .  

3 . 2  Thermal and Hydraul ic  Design Requirements.  

3 .2 .1  Genera l  Reauirements .  

3 .2 .1 .1  The d e s i g n  s h a l l  s a t i s f y  t h e  f o l l o w i n g  thermal  and hydrau- 
l i c  performance requi rements :  

1. Safe, s t a b l e ,  and p r e d i c t a b l e  o p e r a t i o n  throughout  t h e  l o a d  
range  and t r a n s i e n t s  s p e c i f i e d  i n  t h e  Order ing  Data. 

2. J u s t i f i c a t i o n  of t h e  adequacy of t h e  f low d i s t r i b u t i o n  p r o f i l e  
on b o t h  t h e  t u b e  and s h e l l  s i d e s  f o r  a l l  f low rates ,  p r e s s u r e  
and tempera ture  c o n d i t i o n s ,  t o  p r e v e n t  h o t  o r  c o l d  s p o t s ,  min- 
i m i z e  thermal  g r a d i e n t s ,  and thermal  t r a n s i e n t  l o a d i n g s .  

3 .  P r o v i s i o n  f o r  e l i m i n a t i o n  o r  c o n t r o l  of thermal  s t r a t i f i c a t i o n ,  
i n t e r n a l  r e c i r c u l a t i o n  of sodium and reverse f low of water 
o r  steam over  t h e  e n t i r e  performance range  s p e c i f i e d  i n  t h e  
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Ordering Data. 

4 .  Assurance t h a t  t h e  h y d r a u l i c  c h a r a c t e r i s t i c s  are c o n s i s t e n t  
w i t h  d r a i n a b i l i t y  requi rements  as provided  i n  t h e  Ordering 
Data. 

5. P r o v i s i o n  f o r  adequacy w i t h  r e s p e c t  t o  thermal  t r a n s i e n t  
and c y c l i n g  caused by chugging, f l ood ing ,  o r  o t h e r  phenomena 
under  o p e r a t i n g  c o n d i t i o n s  s p e c i f i e d  i n  t h e  Ordering Data. 

6.  P r o v i s i o n  f o r  t he rma l ly  s t a b l e  behav io r ,  s h e l l  s i d e  sodium 

7 .  The ASME Steam Tables  s h a l l  , b e  used f o r  a n a l y s i s .  
bypass ,  and s t a t i c  and dynamic s t a b i l i t y  i n  t h e  tube  bundle .  

3 .2 .1 .2  A s t a b i l i t y  and f low ba lance  a n a l y s i s  ove r  t h e  f u l l  
o p e r a t i n g  r ange  s h a l l  be  conducted and inc luded  i n  t h e  s p e c i f i e d  des ign  r e p o r t .  

3 .2 .1 .3  When development t e s t i n g  is  necessa ry ,  t h e  type  and e x t e n t  
r e q u i r e d  t o  s a t i s f y  t h e  des ign  requi rements  s h a l l  be  proposed f o r  pu rchase r  
approval .  

3.2.2 Thermal Design Requirements.  

3 .2 .2 .1  Thermal Performance. The d e s i g n  s h a l l  meet t h e  s p e c i f i e d  
thermal  du ty  f o r  t h e  p rocess  tempera tures  and f l o w r a t e s  g iven  i n  t h e  Order ing  
Data and s h a l l  meet t h e  s t e a d y - s t a t e ,  p a r t - l o a d ,  and t r a n s i e n t  performance 
requi rements  s p e c i f i e d  i n  t h e  Ordering Data. 

3 .2 .2 .2 N a t u r a l  C i r c u l a t i o n .  The des ign  s h a l l  e n s u r e  n a t u r a l  
c i r c u l a t i o n  under  t h e  s e r v i c e  c o n d i t i o n s  s p e c i f i e d  i n  t h e  Order ing  Data. 
s u p p l i e r  s h a l l  s p e c i f y  t h e  l o c a t i o n  of t h e  e f f e c t i v e  thermal  c e n t e r  and t h e  
v a r i a t i o n  i n  t h e  l o c a t i o n  w i t h  l o a d ,  f o r  t h e  load  r ange  as s p e c i f i e d  i n  t h e  
Ordering Data. 

The 

3.2.3 P h y s i c a l  P r o p e r t i e s  and P u r i t y  of Sodium. The d e s i g n  s h a l l  
u t i l i z e  t h e  sodium p h y s i c a l  p r o p e r t i e s  as s p e c i f i e d  i n  t h e  LMFBR Materials 
Handbook and t h e  sodium p u r i t y  as s p e c i f i e d  i n  t h e  Order ing  Data. 

3.2.4 P r o p e r t i e s  of Feedwater.  The feedwater  and b o i l e r  water p u r i t y  
and o t h e r  p r o p e r t i e s  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. l i m i t s  

3.2.5 Heat T r a n s f e r  Su r face .  

3.2.5.1 The excess  h e a t  t r a n s f e r  area needed t o  account  f o r  t u b e  
p lugging ,  des ign  u n c e r t a i n t i e s ,  f o u l i n g ,  and any o t h e r  f a c t o r  which may 
reduce  t h e  e f f e c t i v e  thermal  duty  dur ing  t h e  steam g e n e r a t o r  s e r v i c e  l i f e  
s h a l l  be  recommended f o r  approva l  by t h e  pu rchase r .  
of t ubes  and t h e i r  d i s t r i b u t i o n  t h a t  may be  plugged a t  t h e  t i m e  of d e l i v e r y  
and i n s t a l l a t i o n  of t h e  steam g e n e r a t o r  s h a l l  b e  as s p e c i f i e d  i n  t h e  
Ordering Data. 

L i m i t a t i o n  on t h e  number 
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3.2.6 P r e s s u r e  Drop. The water l s team-s ide  and sodium-side p r e s s u r e  
drops  s h a l l  n o t  exceed t h e  v a l u e s  s p e c i f i e d  i n  the Ordering Data. 

3.2.7 Foul ing.  Foul ing  r e s i s t a n c e  on t h e  sodium s i d e  s h a l l  b e  con- 
s i d e r e d  i n  t h e  d e s i g n  a n a l y s i s  as s p e c i f i e d  i n  t h e  Order ing  Data. The magni- 
t u d e  of f o u l i n g  r e s i s t a n c e  of t h e  w a t e r / s t e a m - s i d e  s h a l l  b e  recommended by t h e  
s u p p l i e r  as a r e s u l t  of s p e c i f i e d  feedwater  chemis t ry ,  e x p e r i m e n t a l  t e s t i n g ,  
p r i o r  e x p e r i e n c e  of u s e r s  of t h i s  water, o r  a l l  t h r e e  of t h e s e ,  and submi t ted  
f o r  t h e  p u r c h a s e r  approval .  The s u p p l i e r  s h a l l  recommend, f o r  p u r c h a s e r  
a p p r o v a l ,  t h e  s p e c i f i c a t i o n s  f o r  b o i l e r  water c h e m i s t r y ,  based  upon cons ider -  
a t i o n s  of  c l e a n i n g  f requency ,  b o i l e r  feedwater  chemis t ry  and blowdown r e q u i r e -  
ments. The w a t e r - s i d e  c l e a n i n g  procedure  s h a l l  b e  recommended by t h e  s u p p l i e r .  

3.2.8 Flow Bypass. Flow bypass  s h a l l  b e  k e p t  t o  a minimum. E f f e c t s  
of f low bypass  on t h e  h e a t  t r a n s f e r  area, and t h e  p o s s i b l e  r e s u l t i n g  e f f e c t s  
on t h e  t e m p e r a t u r e  d i s t r i b u t i o n ,  s h a l l  b e  accounted f o r  i n  t h e  d e s i g n .  

3.2.9 O r i f i c e s .  The e f f e c t  of o r i f i c i n g  on t h e  water and sodium 
s i d e s  f o r  t h e  purpose  of f low d i s t r i b u t i o n  s h a l l  b e  i n c l u d e d  i n  t h e  a p p r o p r i a t e  
a n a l y s e s .  

3.2.10 Thermal T r a n s i e n t s .  An a n a l y s i s  s h a l l  b e  performed t o  e v a l u a t e  
t h e  r e s p o n s e  of t h e  steam g e n e r a t o r  t o  t h e  i n l e t  f low and tempera ture  t r a n -  
s i e n t s  of b o t h  water and sodium, s p e c i f i e d  i n  t h e  Ordering Data. The a n a l y t -  
i c a l  model used f o r  thermal  t r a n s i e n t  a n a l y s i s  s h a l l  b e  submi t ted  f o r  p u r c h a s e r  
approval .  
r e p o r t  i n  s u f f i c i e n t  d e t a i l  t o  p e r m i t  i t s  u s e  by t h e  p u r c h a s e r .  

The a n a l y t i c a l  model(s) s h a l l  a l s o  b e  d e s c r i b e d  i n  t h e  d e s i g n  

3.3 S t r u c t u r a l  Design Requirements.  

3.3.1 General .  The s t r u c t u r a l  d e s i g n  s h a l l  b e  i n  accordance w i t h  t h e  
Code, RDT E 15-2, and RDYF 9-1 f o r  t h e  c o n d i t i o n s  s p e c i f i e d  i n  t h e  Order ing  
D a t a .  

3.3.2 S e i s m i c .  The steam g e n e r a t o r  s h a l l  b e  des igned  t o  w i t h s t a n d  
t h e  e f f e c t s  of seismic l o a d s  s p e c i f i e d  i n  t h e  Ordering Data i n  accordance w i t h  
RDT F 9-2. 

3.3.3 V i b r a t i o n .  

3.3.3.1 The steam g e n e r a t o r ,  i n c l u d i n g  a l l  i n t e r n a l s ,  s h a l l  b e  
des igned  t o  p r e c l u d e  damage o r  m a l f u n c t i o n  caused by i n t e r n a l l y  genera ted  
v i b r a t i o n s ,  such  as flow-induced v i b r a t i o n s ,  o r  by mechanical  v i b r a t i o n s ,  such  
as pump v i b r a t i o n s ,  check valve slam v i b r a t i o n ,  o r  v i b r a t i o n s  and impact l o a d s  
caused by s h i p p i n g .  B a f f l e s  and t u b e  s u p p o r t  p l a t e s ,  t i e  r o d s ,  impingement 
p l a t e s ,  and o t h e r  i n t e r n a l s ,  sha l l  b e  provided  s o  t h a t  n a t u r a l  f r e q u e n c i e s  of 
a l l  unsupported t u b e  spans  are a t  least  50 p e r c e n t  h i g h e r  t h a n  hydrodynarn- 
i c a l l y  g e n e r a t e d  f r e q u e n c i e s  i n  t h e  f low range s p e c i f i e d  i n  t h e  Order ing  Data. 

3.3.3.2 Engineer ing  v i b r a t i o n  a n a l y s e s  of t h e  t u b e  bundle  s t r u c -  
t u r a l  d e s i g n ,  cover ing  peak v e l o c i t i e s  over  t h e  range  of sodium and water 
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f lows  d e s c r i b e d  i n  t h e  Ordering Data, s h a l l  b e  i n c l u d e d  i n  the d e s i g n  
r e p o r t .  
a l l  r e f e r e n c e s  and gssumptions i n  an  o r d e r l y  way t o  f a c i l i t a t e  v e r i f i c a t i o n .  
The a n a l y s e s  s h a l l  show t h a t  t h e  maximum ampl i tude  of tube v i b r a t i o n  does n o t  
exceed 25 p e r c e n t  of the nominal d i s t a n c e  between t h e  o u t e r  s u r f a c e s  of adja-  
c e n t  t u b e s  and s a t i s f y  t h e  a p p l i c a b l e  Code Case requi rements  f o r  stress l i m i t .  
A d d i t i o n a l  requi rements  f o r  v i b r a t i o n  t e s t i n g  t o  p r o v i d e  v e r i f i c a t i o n  of ana- 
l y t i c a l  t echniques  w i l l  b e  s p e c i f i e d  i n  t h e  Ordering Data o r  recommended t o  t h e  
p u r c h a s e r  by t h e  s u p p l i e r  i f  r e q u i r e d .  

The complete a n a l y t i c a l  method s h l l  b e  d e s c r i b e d  i n  d e t a i l ,  g i v i n g  

3 . 3 . 4  D i f f e r e n t i a l  Thermal Expansion. Under a l l  s t e a d y - s t a t e  and 
t r a n s i e n t  c o n d i t i o n s ,  as s p e c i f i e d  i n  t h e  Order ing  Data, d i f f e r e n t i a l  thermal  
expansion between i n d i v i d u a l  t u b e s  ( i n c l u d i n g  plugged t u b e s ) ,  t u b e s  and s h e l l ,  
and between a l l  connected p a r t s  of t h e  steam g e n e r a t o r  s h a l l  b e  accommodated 
w i t h o u t  exceeding t h e  a l l o w a b l e  Code stresses. 
t h e  d e s i g n  r e p o r t .  

Analyses  s h a l l  b e  i n c l u d e d  i n  

3 . 3 . 5  Thermal Stresses. The steam g e n e r a t o r  s h a l l  b e  ana lyzed  f o r  
thermal  stresses r e s u l t i n g  from t h e  o p e r a t i o n  and from t h e  number of sodium 
and water/steam tempera ture  t r a n s i e n t s  se t  f o r t h  i n  t h e  Ordering Data inc lud-  
i n g  t h o s e  o c c u r r i n g  d u r i n g  shutdown o p e r a t i o n s .  These stresses s h a l l  n o t  
exceed a l l o w a b l e  stresses as d e f i n e d  i n  t h e  Code o r  a p p l i c a b l e  Code Cases 
and RDT F 9-1, and t h e  a n a l y s e s  s h a l l  b e  i n c l u d e d  i n  t h e  d e s i g n  r e p o r t .  

3 . 3 . 6  Nozzle Loads. The s h e l l  and n o z z l e s  s h a l l  b e  des igned  t o  
w i t h s t a n d  t h e  p i p i n g  l o a d s  and t i m e  dependent response  c h a r a c t e r i s t i c s  of t h e  
p i p i n g  system as s p e c i f i e d  i n  t h e  Ordering Data. 

3 . 3 . 7  Ligament Thickness .  The nominal t h i c k n e s s  of l i g a m e n t s  between 

The l igaments  s h a l l  b e  n o t  less t h a n  0.250 i n .  u n l e s s  mockups of t h e  
a d j a c e n t  t u b e  h o l e s  of t h e  t u b e s h e e t  s h a l l  b e  i n  accordance w i t h  TEMA s t a n d a r d s ,  
Class R. 
t u b e s h e e t  prove  t h a t  a c c e p t a b l e  welds ,  as d e f i n e d  by RDT E 1 5 - 2 ,  can b e  made 
and u n l e s s  t h e  stress a n a l y s i s  shows t h a t  smaller l igaments  are a c c e p t a b l e .  
Approval f o r  t h e  u s e  of l igaments  less t h a n  0.250 i n .  t h i c k  s h a l l  b e  obta ined  
from t h e  purchaser .  

3 . 3 . 8  B a f f l e s  and Support  P l a t e s .  

3 . 3 . 8 . 1  Impingement b a f f l i n g ,  o t h e r  p r o t e c t i v e  f e a t u r e s ,  o r  b o t h ,  
s h a l l  b e  provided ,  a s  r e q u i r e d ,  t o  avoid v i b r a t o r y  o r  e r o s i v e  f a i l u r e  caused 
by d i r e c t  impingement of incoming f l u i d  on t u b e  bundles  o r  o t h e r  steam 
g e n e r a t o r  i n t e r n a l s .  
and thermal  performance s h a l l  b e  determined and t h e  a n a l y s i s  i n c l u d e d  i n  t h e  
d e s i g n  r e p o r t .  

The e f f e c t s  o f  impingement b a f f l e s  on f low d i s t r i b u t i o n  

3 . 3 . 8 . 2  S i z i n g  of  b u n d l e s ,  t h e  t h i c k n e s s  of cross-f low b a f f l e s  
and t u b e  s u p p o r t  p l a t e s ,  and t u b e  h o l e  c l e a r a n c e  s h a l l ,  as a minimum, meet 
t h e  requi rements  of TEMA s t a n d a r d s ,  Class R ,  f o r  h e a t  exchangers ,  supplemented 
by t h e  high-temperature  d e s i g n  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. 
Analyses  of t h e s e  f a c t o r s ;  i . e . ,  bundles ,  b a f f l e s ,  s u p p o r t  p l a t e s ,  s i z e ,  and 
c l e a r a n c e s ,  s h a l l  b e  i n c l u d e d  i n  t h e  d e s i g n  r e p o r t .  F o r  n o n c i r c u l a r  h o l e s ,  
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t h e  d e s i g n  s h a l l  b e  submi t ted  f o r  a p p r o v a l  by t h e  purchaser .  

3.3.9 S h e l l  P r o t e c t i o n .  A l i n e r  of b a r r i e r  m a t e r i a l  s h a l l  b e  l o c a t e d  
between t h e  t u b e  bundle  and t h e  s h e l l ,  c l a d d i n g  on t h e  i n n e r  s u r f a c e  of t h e  
s h e l l ,  o r  b o t h ,  as s p e c i f i e d  i n  t h e  Ordering Data, t o  p r o t e c t  t h e  s h e l l  from 
was tage  ( e r o s i o n ,  c o r r o s i o n )  and t h e  e f f e c t s  of a sodium-water r e a c t i o n  
caused by a steamlwater l e a k  o c c u r r i n g  a t  t h e  o u t e r  p e r i p h e r y  of t h e  t u b e  
bundle .  

3.3.10 Sodium-Water Reac t ion .  The d e s i g n  s h a l l  accommodate t h e  
p r e s s u r e  and shock l o a d i n g s  a s s o c i a t e d  w i t h  t h e  DBL s p e c i f i e d  i n  t h e  Ordering 
Data. The s u p p l i e r  s h a l l  submi t ,  f o r  p u r c h a s e r  a p p r o v a l ,  t h e  requi rements  f o r  
p r e s s u r e  r e l i e f  which s h a l l  b e  imposed on t h e  p r e s s u r e  r e l i e f  system e x t e r n a l  
t o  t h e  steam g e n e r a t o r .  The steam g e n e r a t o r  i n t e r n a l s  ( b a f f l e s ,  t u b e  s u p p o r t s ,  
e t c . )  s h a l l  b e  des igned  such  t h a t  a so<ium-water r e a c t i o n  w i l l  n o t  cause  them 
t o  f a i l  i n  such a way as t o  cause  a d d i t i o n a l  t u b e  f a i l u r e s .  

3.3.11 Sodium-Water Reac t ion  R e l i e f  P a t h .  The t u b e  b u n d l e ,  s u p p o r t s ,  
b a f f l e s ,  and s h e l l  g e o m e t r i c a l  l a y o u t  s h a l l  b e  des igned  such t h a t  t h e  resis- 
t a n c e  t o  t h e  r e l i e f  of r e a c t i o n  p r o d u c t s  i n  t r a v e l i n g  through t h e  bundle  i s  
minimized. I n  t h o s e  i n s t a n c e s  where,  by a n a l y s i s ,  t h e  t u b e  b u n d l e  r e s i s t a n c e  
i s  deemed t o  b e  e x c e s s i v e ,  a l t e r n a t e  p a t h s  f o r  t h e  r e l i e f  of r e a c t i o n  p r o d u c t s  
s h a l l  b e  c o n s i d e r e d .  

3.3.12 Corrosion Allowance. A c o r r o s i o n  a l lowance  f o r  a l l  p r e s s u r e  
boundar ies  s h a l l  b e  e s t a b l i s h e d  and submi t ted  f o r  a p p r o v a l  by t h e  p u r c h a s e r ,  
based upon c r i t e r i a  provided i n  t h e  Order ing  Data .  
compensation f o r  t h e  l o s s  o r  d e g r a d a t i o n  of  material  r e s u l t i n g  from e r o s i o n ,  
c o r r o s i o n ,  chemical  c l e a n i n g ,  and o t h e r  envi ronmenta l  e f f e c t s .  

The a l lowance  s h a l l  i n c l u d e  

3.3.13 Crevices .  Dead s p a c e s ,  c r e v i c e s ,  o r  r e g i o n s  of f l u i d  o r  
p a r t i c l e  en t rapment ,  on b o t h  t h e  sodium s i d e  and t h e  water s i d e  s h a l l  b e  
avoided o r  h e l d  t o  an  a b s o l u t e  minimum. Where t h e  d e s i g n  cannot  avoid  
crevices, s p e c i a l  p r e c a u + i o n s  s h a l l  b e  taken  t o  p r e v e n t  contaminat ion  d u r i n g  
manufacture .  

3.3.14 F a i l u r e  Modes and E f f e c t s  Analys is .  The s u p p l i e r  s h a l l  perform 
a f a i l u r e  modes and e f f e c t s  a n a l y s i s  q u a n t i t a t i v e l y  e v a l u a t i n g  t h e  s a f e t y  and 
r e l i a b i l i t y  of t h e  steam g e n e r a t o r  d e s i g n .  Each component, i n c l u d i n g  t u b e s ,  
s h e l l s ,  tube- to- tubesheet  a t t a c h m e n t s ,  t u b e s h e e t s ,  b a f f l e s ,  and n o z z l e s ,  s h a l l  
b e  cons idered .  
a n a l y s i s  s h a l l  i n d i c a t e  t h e  d e s i g n  f e a t u r e s  which are f a i l u r e - p r e v e n t i v e  i n  
n a t u r e ,  and t h e  f a i l - s a f e  d e v i c e s  des igned  t o  p r e v e n t  and reduce t h e  p r o b a b i l -  
i t y  of human e r r o r  o r  c o n t a i n  t h e  e f f e c t s  of a f a i l u r e  should  i t  occur .  
r e s u l t s  of t h i s  a n a l y s i s  s h a l l  b e  submi t ted  t o  t h e  p u r c h a s e r  f o r  approval .  

The manner i n  which f a i l u r e  can o c c u r  s h a l l  b e  p o s t u l a t e d .  The 

The 

3.4 Connect ions,  Accesses, and Appurtenances.  

3 . 4 . 1  A c c e s s i b i l i t y  f o r  I n s p e c t i o n .  The number, s i z e ,  l o c a t i o n ,  
and t y p e  of a l l  accFsses  and openings s h a l l  b e  recommended by the s u p p l i e r  f o r  
a p p r o v a l  by t h e  p u r c h a s e r .  E y e b o l t s ,  hinged c o v e r s ,  l i f t i n g  l u g s  o r  s imi la r  
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d e v i c e s  s h a l l  b e  provided f o r  h a n d l i n g  handhole  and manway covers .  

3.4.2 A u x i l i a r y  Lines .  The number, l o c a t i o n ,  and s i z e  of v e n t  
connec t ions ,  d r a i n  connec t ions ,  appurtenances f o r  r e l i e f  and s a f e t y  valves, 
i n t e r n a l  chemical  f e e d  l i n e s  ( i f  a n y ) ,  cooldown connect ions  ( i f  any) ,  i n s t r u -  
menta t ion  t a p s  and o t h e r  a d d i t i o n a l  connec t ions  and appur tenances  s h a l l  b e  
d e f i n e d  by t h e  s u p p l i e r  f o r  approval  by t h e  purchaser .  

3.4.3 I n s u l a t i o n  Suppor ts .  When s p e c i f i e d  i n  t h e  Order ing  Data, 
s u p p o r t s  s h a l l  b e  provided on t h e  e x t e r i o r  s u r f a c e  of t h e  steam g e n e r a t o r  f o r  
t h e  a p p l i c a t i o n  of i n s u l a t i o n .  Means f o r  s u p p o r t i n g  i n s u l a t i o n  s h a l l  b e  pro- 
v i d e d  p r i o r  t o  f i n a l  h e a t  t r e a t m e n t .  Requirements f o r  i n s u l a t i o n  s h a l l  b e  
e s t a b l i s h e d ,  based on c r i t e r i a  and o p e r a t i n g  c o n d i t i o n s  s p e c i f i e d  i n  t h e  
Ordering Data.  

3.4.4 I d e n t i f i c a t i o n  P l a t e s .  I d e n t i f i c a t i o n  p l a t e ( s )  and s u p p o r t  
S r a c k e t ( s )  s h a l l  b e  f u r n i s h e d  and t h e  p l a t e ( s )  s h a l l  b e  mounted s o  t h a t  t h e y  
are v i s i b l e  a f t e r  i n s t a l l a t i o n  of the thermal '  i n s u l a t i o n .  
i n  conformance with the Code and 3.8.13.3. 

The p l a t e s  s h a l l  b e  

3.4.5 L i f t i n g  Lugs. 

3.4.5.1 L i f t i n g  l u g s  o r  o t h e r  a p p r o p r i a t e  l i f t i n g  d e v i c e s  sha l l  b e  
provided t o  p e r m i t  safe handl ing  d u r i n g  shipment ,  i n s t a l l a t i o n ,  o p e r a t i o n ,  and 
maintenance f o r  t h e  l i f e  of t h e  component. These l i f t i n g  l u g s  and l i f t i n g  
d e v i c e s  s h a l l  b e  des igned ,  f a b r i c a t e d ,  and examined i n  accordance w i t h  RDT 
F 8-6. The l i f t i n g  d e v i c e  des ign  s h a l l  b e  engineered  t o  account  f o r  s t r u c -  
t u r a l  d e g r a d a t i o n  which may occur  from extended o p e r a t i o n  a t  h i g h  tempera- 
t u r e s .  
way f o r c e s  d u r i n g  disassembly of f l a n g e d  j o i n t s  o r  from s o l i d i f i e d  sodium 
r e s i d u a l  s h a l l  b e  cons idered  i n  t h e  des ign .  The l i f t i n g  d e v i c e s  s h a l l  p e r m i t  
l i f t i n g  of t h e  steam g e n e r a t o r  w h i l e  i t  i s  f u l l  of sodium. 
l i f t i n g  l u g s  are provided ,  t h e  f a i l u r e  of any one l u g  s h a l l  n o t  r e s u l t  i n  
dropping of t h e  p a r t  b e i n g  l i f t e d .  

Dynamic l o a d s  imposed d u r i n g  c r a n e  l i f t s  and imposed l o a d s  from break- 

Where m u l t i p l e  

3.4.5.2 The p u r c h a s e r  sha l l  b e  informed of t h e  l o c a t i o n s  of t h e  
l i f t i n g  l u g s  as soon as t h e  i n f o r m a t i o n  is  a v a i l a b l e .  
a l l o w a b l e  movement of t h e  steam g e n e r a t o r  d u r i n g  i n s t a l l a t i o n  and removal w i l l  
b e  provided  by t h e  p u r c h a s e r .  
i n s p e c t i o n s ,  b y  b o t h  v i s u a l  and l i q u i d  p e n e t r a n t  o r  magnet ic  p a r t i c l e  p r o c e s s e s .  

L i m i t i a t i o n s  on t h e  

L i f t i n g  l u g s  s h a l l  b e  i n c l u d e d  i n  p e r i o d i c  

3.4.6 Foundat ion and Support  S t r u c t u r e s .  

3.4 .6 .1  The steam g e n e r a t o r  s h a l l  i n c l u d e  t h e  n e c e s s a r y  s u p p o r t s  
t o  match t h e  p u r c h a s e r ' s  foundat ions  o r  s u p p o r t  s t r u c t u r e ,  as s p e c i f i e d  i n  t h e  
Ordering Data. 

3.4.6.2 The s u p p o r t  s t r u c t u r e  material  s h a l l  b e  of t h e  same m a t e -  
r i a l  as t h e  s h e l l ,  where welded t o  the s h e l l .  A pad of t h e  same material  as 
t h e  s h e l l  s h a l l  b e  welded t o  t h e  shell i f  d i s s i m i l a r  s u p p o r t  s t r u c t u r e  
material i s  t o  b e  used.  

A 

n 
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n 

3.4 .6 .3  Parameters  t o  b e  cons idered  i n  t h e  s e l e c t i o n  and d e s i g n  of 
t h e  steam g e n e r a t o r  s u p p o r t s  and b r a c i n g  are: 

1. Opera t ing  tempera ture  and thermal  expansion.  
2.  A c c e s s i b i l i t y  f o r  i n s p e c t i o n  and r e p a i r .  
3. Height  above f l o o r  level .  
4 .  I n t e r f e r e n c e  w i t h  e x t e r n a l  p i p i n g .  
5.  Nozzle l o c a t i o n .  
6. Surroupding s t r u c t u r e s  and equipment.  
7 .  Weight d i s t r i b u t i o n .  
8. Earthquake l o a d i n g s .  
9. A v a i l a b l e  f l o o r  space .  

3.4.7 P i p i n g  Connections.  A l l  p i p i n g  connec t ions ,  o t h e r  t h a n  f l a n g e d  
c o n n e c t i o n s ,  s h a l l  b e  p r e p a r e d  f o r ' b u t t  weld ing  i n  accordance w i t h  Class 1 
requi rements  of t h e  Code, RDT E 15-2, and ANSI B16.25. The p i p e  s i z e s  s h a l l  
b e  proposed f o r  approval  by t h e  p u r c h a s e r .  

3 . 4 . 8  Threaded Elements and B o l t s .  Threaded connec t ions  s h a l l  conform 
t o  t h e  f o l l o w i n g  requi rements :  

1. A l l  sc rewthreads  s h a l l  b e  i n  accordance w i t h  ANSI B 1 . l  u n l e s s  
o t h e r w i s e  s p e c i f i e d  i n  t h e  Ordering Data. 

2 .  A l l  t h r e a d e d  f a s t e n i n g s  i n  p r e s s u r e  boundar ies  s h a l l  have a 
minimum diameter  of 1 / 2  i n . ,  nominal.  

3. L u b r i c a n t s  a p p l i e d  t o  a l l  th readed  p a r t s  s h a l l  b e  i n  accor-  
dance w i t h  t h e  requi rements  of RDT F 8-1. The u s e  of l u b r i -  
c a n t  ,dhich w i l l  b e  i n  c o n s t a c t  w i t h  sodium s h a l l  b e  approved 
by t h e  purchaser .  

4 .  Torquing and t h e r m a l  s t r a i n i n g  s h a l l  b e  i n  accordance w i t h  
RDT F 8-1. 

5. A l l  th readed  f a s t e n e r s  s h a l l  have  l o c k i n g  d e v i c e s  i n  accor- 
dance w i t h  RDT M 6-2. 

6 .  Procedures  t o  p r e v e n t  g a l l i n g ,  i n c l u d i n g  t h e  u s e  of a n t i -  
s e i z e  compounds, s h a l l  b e  approved by t h e  p u r c h a s e r  p r i o r  
t o  use.  

7. Lugs and o t h e r  d e v i c e s ,  such as j a c k i n g  b o l t s ,  t o  assist 
i n  l i f i t n g  and moving s h a l l  b e  des igned  as p a r t  of t h e  steam 
g e n e r a t o r  head ,  t u b e  b u n d l e ,  and s h e l l ,  where r e q u i r e d .  

8. Threaded connec t ions  s h a l l  no t  b e  used on t h e  sodium s i d e  
p r e s s u r e  boundary (sodium-water o r  sodium-air boundar ies )  
of t h e  steam g e n e r a t o r  w i t h o u t  p u r c h a s e r ' s  approval .  



3.4.9 Preheating System Supports. When a preheating system is 
required, supports on the external surfaces of the steam generator shall be 
provided. These shall be installed prior to final heat treatment. Specific 
details will be included in the Ordering Data. 

3.5 Instrumentation. 

3 . 5 . 1  Instrument Listings. 

3.5 .1 .1  The instruments shall be furnished as identified and 
listed in the Ordering Data and shall 5e in accordance with 3.5.2 through 
3.5.8. Calibration shall be in accordance with 4.8 .  

3.5.1.2 Provisions shall be made for incorporating instrumentation 
furnished by the purchaser for installation by the supplier or later by the 
purchaser. Such instrumentation and its location shall be recommended by the 
supplier for approval by the purchaser. 

3.5.2 Sodium Level Indication. When specified in the Ordering Data, 
provisions shall be made for the monitoring of the sodium level within the 
steam generator. On all steam generators incorporating a sodium-free surface, 
the monitoring shall be done by a continuous indication of the sodium level. 

3.5.3 Pressure Gages. Provisions shall be made for pressure- 
indicating devices on both water/steam and sodium sides for measurement of 
pressure, pressure drop, and any other pressure information, as specified in 
the Ordering Data. 

3.5.4 Temperature Instrumentation. When specified in the Ordering 
Data, the steam generator shall be fitted with or have provisions for tempera- 
ture-measuring devices for the measurement of sodium inlet and outlet, water 
inlet and outlet, and shell temperatures. Thermocouples shall be in accor- 
dance with RDT C 7-6. 

3.5.5 Flow Instrumentation. If specified in the Ordering Data, flow- 
measuring instrumentation shall be provided. 

3.5.6 Water-to-Sodium Leak Detection. When specified in the Ordering 
Data, the provisions for leak detection shall be incorporated in the steam 
generator design. 

3.5.7 External Leak Detection. Provisions for external leak detec- 
tion shall be incorporated in the design when specified in the Ordering Data. 

3.5.8 Instrumentation Inspection, Maintenance, and Repair. Instru- 
mentation shall be designed to permit inservice inspection, calibration, 
maintenance, repair, and replacement where required during the normal plant 
shutdown intervals. 

3.6 Operating Conditions. Design shall satisfy the requirements for 
operation under normal operating, upset, emergency, faulted, and test 



c o n d i t i o n s .  These c o n d i t i o n s  w i l l  b e  s p e c i f i e d  i n  t h e  Order ing  Data .  

3 .7  Materials of Cons t ruc t ion .  

3 .7 .1  General .  Materials of c o n s t r u c t i o n  s h a l l  b e  s e l e c t e d  from t h e  
Code approved RDT materials s t a n d a r d s  l i s t e d  i n  2 . 1  and a s  s p e c i f i e d  
i n  t h e  Order ing  Data.  Any materials proposed f o r  u s e  i n  c o n s t r u c t i o n  which 
are n o t  i n  accordance w i t h  t h e  above requi rements  s h a l l  b e  submi t ted  t o  t h e  
p u r c h a s e r  f o r  approval .  A l l  m a t e r i a l s  of c o n s t r u c t i o n  s h a l l  b e  d e s c r i b e d  i n  
t h e  d e s i g n  r e p o r t .  Repair  of m a t e r i a l s  s h a l l  b e  accomplished 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  and RDT F 6-10. 

3 .7 .2  F a c t o r s  i n  Material S e l e c t i o n .  The fo l lowing  f a c t o r s  s h a l l  b e  
cons idered  t o  o b t a i n  t h e  optimum s e l e c t i o n  of materials. 

1. S t r e n g t h  and c r e e p  p r o p e r t i e s  a t  t h e  o p e r a t i n g  tempera ture .  

2 .  R e s i s t a n c e  t o  s t r e s s - c o r r o s i o n  c r a c k i n g .  

3. R e s i s t a n c e  t o  wastage r e s u l t i n g  from a sodium-water r e a c t i o n .  

4 .  D e l e t e r i o u s  e f f e c t s  caused by mass t r a n s f e r  i n  sodium. 

5. D e l e t e r i o u s  e f f e c t s  of i n t e r s t i t i a l  mass t r a n s f e r .  

6.  R e s i s t a n c e  t o  t h e  o p e r a t i n g  environment ,  i n c l u d i n g  weld 
materials,  c l e a n i n g  a g e n t s ,  and examinat ion and t e s t i n g  
a g e n t s ,  i n  a d d i t i o n  t o  sodium, water, and steam. 

7 .  F a b r i c a b i l i t y ,  i n s p e c t a b i l i t y ,  w e l d a b i l i t y ,  and weld r e p a i r -  
a b i l i t y .  

3 .7 .3  Material Samples. Samples of c o n s t r u c t i o n  materials s h a l l  b e  
provided t o  t h e  p u r c h a s e r  as s p e c i f i e d  i n  t h e  Order ing  Data. 

3.8 F a b r i c a t i o n .  The steam g e n e r a t o r  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  t h e  Code and RDT E 15-2. 

3 .8 .1  F a b r i c a t i o n  Release.. P u r c h a s e r  a p p r o v a l  s h a l l  b e  o b t a i n e d  
p r i o r  t o  f a b r i c a t i o n .  P r i o r  t o  r e c e i v i n g  f a b r i c a t i o n  a p p r o v a l ,  t h e  f o l l o w i n g  
documents s h a l l  b e  submi t ted  f o r  approval .  

1. Basis f o r  release 
2. Q u a l i t y  a s s u r a n c e  index .  
3.  Assembly procedure.  
4 .  
5 .  Manufactur ing drawings.  
6.  
7. Cleaning p l a n .  

F a b 2 i c a t i o n  p l a n  ( i n c l u d i n g  h e a t  t r e a t m e n t ) .  

Welder and weld procedure  q u a l i f i c a t i o n  p l a n .  

F a b r i c a t i o n  release d e s c r i b e d  i n  t h i s  paragraph  i n  no way a b r o g a t e s  t h e  
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requirement  
p r i o r  t o  s t a r t  o f  component f a b r i c a t i o n .  

t o  q u a l i f y  welder  and welding procedures  i n  accordance w i t h  RDT F 6-5 

3.8.2 Welding. 

3 .8 .2 .1  Dissimilar Metal Welds. P a r t s  made of d i s s i m i l a r  metals 
s h a l l  n o t  b e  welded d i r e c t l y  t o g e t h e r  where p h y s i c a l  o r  m e t a l l u r g i c a l  incom- 
p a t i b i l i t y  w i l l  r e s u l t .  
p a t i b l e  w i t h  b o t h  metals, s h a l l  b e  s e l e c t e d  t o  act  as a t r a n s i t i o n  p i e c e .  
d i s s i m i l a r  metal welds ,  welding p r o c e d u r e s ,  and weld l o c a t i o n s  s h a l l  b e  sub- 
m i t t e d  f o r  p u r c h a s e r  approval .  

An i n t e r m e d i a t e  l i n k  ( o r  weld f i l l e r  m a t e r i a l ) ,  com- 
A l l  

3.8.2.2 Tube Plug  Welding. The s u p p l i e r  s h a l l  demonst ra te  t o  t h e  
p u r c h a s e r  t h a t  i n d i v i d u a l  t u b e s  can b e  s e a l e d  o f f  t o  p r e v e n t  l e a k a g e  which 
r e s u l t s  from t u b e  o r  t u b e s h e e t  weld f a i l u r e .  The s u p p l i e r  s h a l l  p r o v i d e  a 
t u b e  p lugging  weld procedure  which i s  capable  of s e a l i n g  l e a k s  w i t h o u t  over- 
s t r e s s i n g  o t h e r  t u b e s  o r  t h e  t u b e s h e e t  under subsequent  o p e r a t i n g  c o n d i t i o n s  
and which can b e  c a r r i e d  o u t  i n  t h e  t i m e  p e r i o d  s p e c i f i e d  i n  t h e  Order ing  Data. 
A t u b e  plugging demonst ra t ion  s h a l l  b e  performed on a mockup i l l u s t r a t i n g  
t y p i c a l  access r e s t r i c t i o n s  and t u b e  s u r f a c e  c o n d i t i o n s .  
l e a k  p a t h  s h a l l  b e  proven by thermal  c y c l i n g  o r  o t h e r  proof  t e s t i n g ,  and 
n o n d e s t r u c t i v e  and d e s t r u c t i v e  examinat ions ,  t o  t h e  e x t e n t  s p e c i f i e d  i n  t h e  
Order ing  Data.  The number of demonst ra t ions  r e q u i r e d  t o  e s t a b l i s h  t h e  pro- 
cedure  as a c c e p t a b l e  s h a l l  b e  as s p e c i f i e d  i n  t h e  Ordering Data, and t h e  method 
s h a l l  b e  e s t a b l i s h e d  b e f o r e  s t a r t i n g  f a b r i c a t i o n  of t h e  tube- to- tubeshee t  
assembly. The number of p l u g s  t o  b e  provided t o  t h e  p u r c h a s e r  s h a l l  b e  recom- 
mended by t h e  s u p p l i e r  f o r  p u r c h a s e r  approval .  

The absence of any 

3.8.2.3 Weld Repai r .  Weld r e p a i r s  s h a l l  b e  i n  accordance w i t h  t h e  
requi rements  of t h e  Code. The s u p p l i e r  s h a l l  submit  documentat ion t o  the 
p u r c h a s e r  d e s c r i b i n g  q u a l i f i c a t i o n  procedures  and r e q u e s t i n g  a p p r o v a l  f o r  t h e  
fo l lowing  : 

1. Any r e p a i r s  of t h e  sodium-water p r e s s u r e  boundary welds  a t  t h e  
f u s i o n  zone, o r  a d j a c e n t  b a s e  material .  

2. Any r e p a i r s  t o  p r e s s u r e  boundary welds  ( o t h e r  t h a n  sodium- 
water p r e s s u r e  boundar ies )  which are r e q u f r e d  a f t e r  t h e  second 
c y c l e  of weld r e p a i r .  

Any r e p a i r s  of a l l  o t h e r  welds  a f t e r  t h e  t h i r d  c y c l e  of weld 
r e p a i r .  

3. 

Repai r  of crater  c r a c k s  r e s t r i c t e d  t o  t h e  crater  of t h e  weld p a s s  does 
n o t  r e q u i r e  p u r c h a s e r  approval .  

3.8.2.4 Tube-to-Tubesheet and Tube-to-Tube Welds. A l l  tube-to- 
t u b e s h e e t  and tube-to-tube welds  on t h e  s team g e n e r a t o r  s h a l l  b e  f u l l  pene t ra -  
t i o n  b u t t  welds  and conform t o  RDT E 15-2, and s h a l l  b e  rad iographed  p r i o r  t o  
pos tweld ing  h e a t  t r e a t m e n t .  The s u p p l i e r  s h a l l  submit  material purchase  spec- 
i f i c a t i o n s ,  a l l  weld ing  and f a b r i c a t i o n  procedures ,  a l l  i n s p e c t i o n  procedures  
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and i n s p e c t i o n  s t a n d a r d s  r e l a t e d  t o  t h e s e  areas f o r  p u r c h a s e r  a p p r o v a l  ( t h i s  
a l s o  i n c l u d e s  t h e  t u b e  s h e e t ) .  A l l  samples used i n  t h e  weld q u a l i f i c a t i o n ,  
samples of any r o d ,  w i r e ,  o r  i n s e r t s  used i n  t h e  welding p r o c e s s  and a l l  
q u a l i f i c a t i o n  d a t a  s h a l l  b e  made a v a i l a b l e  t o  - t h e  p u r c h a s e r  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  r e t a i n e d  by t h e  s u p p l i e r  f o r  a r c h i v e  purposes .  

3.8.3 Heat Treatment .  All h e a t  t r e a t m e n t  s h a l l  b e  i n  accordance  w i t h  
procedures  p r e p a r e d  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 .  The 
thermal  h i s t o r y  of a l l  h e a t  t r e a t m e n t s  s h a l l  b e  provided .  The approval  re- 
qui rements  and number of c o p i e s  of h e a t  t r e a t m e n t  r e c o r d s  i n c l u d i n g  f u r n a c e  
c h a r t s  t o  b e  submi t ted  s h a l l  b e  as s p e c i f i e d  i n  t h e  Ordering Data. 

3 . 8 . 4  F a b r i c a t i o n  Mockups. . T h e  s u p p l i e r ,  w i t h  a p p r o v a l  by t h e  pur- 
c h a s e r ,  may per form mockups of d i f f i c u l t ,  new, o r  unusua l  f a b r i c a t i o n  
procedures  which have n o t  been p r e v i o u s l y  a t tempted  o r  demonstrated i n  o r d e r  
t o  o b t a i n  weld procedure  q u a l i f i c a t i o n .  

3.8.5 S u r f a c e  F i n i s h .  The s u p p l i e r  s h a l l  c e r t i f y  t h a t  t h e  f o l l o w i n g  
s u r f a c e  f i n i s h  requi rements  are m e t ,  t h e  s u r f a c e  f i n i s h  be ing  de termined  i n  
accordance w i t h  ANSI B46.1: 

1. 

2. 

3. 

4 .  

5 .  

6. 

All s u r f a c e s  i n  c o n t a c t  w i t h  sodium: 250 p h .  AA maximum. 

Heat t r a n s f e r  tub ing:  63 p i n .  AA maximum on t h e  o u t e r  and 
i n n e r  s u r f  aces. 

All mating p a r t s :  125 p i n .  AA o r  b e t t e r  u n l e s s  o t h e r w i s e  
s p e c i f i e d  i n  t h e  Order ing  Data ,  o r  because  more s t r i n g e n t  
requi rements  are needed f o r  seals o r  o t h e r  mat ing s u r f a c e s .  

Tubesheet  h o l e s :  125 p i n .  AA maxinum. 

Surfaces not i n c l u d e d  above: 250 p i n .  AA maximum.  

S u r f a c e  f i n i s h e s  s h a l l  n o t  b e  d i s t u r b e d  a f t e r  h e a t  t r e a t m e n t .  

3.8.6 Bending and Forming. Bending and forming o p e r a t i o n s  f o r  
shaping  t u b e s ,  s h e l l s ,  h e a d s ,  e t c . ,  sha l l  b e  i n  accordance w i t h  t h e  Code and 
w i t h  procedures  p r e p a r e d  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 .  
p r o d u c t i o n  samples  of t u b e  bends s h a l l  b e  submi t ted  t o  t h e  p u r c h a s e r  f o r  
approval .  
b e  less t h a n  t h e  minimum d e s i g n  t h i c k n e s s .  The s u p p l i e r  s h a l l  e v a l u a t e  t h e  
nee,d f o r  h e a t  t r e a t m e n t  i n  connec t ion  w i t h  bending o r  forming o p e r a t i o n  and 
submit  t o  p u r c h a s e r  f o r  approval .  
caus ing  p l a s t i c  deformat ion ,  a u s t e n i t i c  s t a i n l e s s  steel  t u b i n g  s h a l l  b e  
s o l u t i o n  annealed.  Such s o l u t i o n  a n n e a l i n g  s h a l l  b e  conducted on t h e  e n t i r e  
tube .  

Pre-  

The w a l l  t h i c k n e s s  a f t e r  t h e  bending and forming o p e r a t i o n  sha l l  n o t  

After any bending o r  co ld  s t r a i g h t e n i n g  

3.8.7 Tubesheet  F a b r i c a t i o n .  

3 .8 .7 .1  Tubesheet Tube Holes.  D r i l l  d r i f t  f o r  t h e  t u b e  h o l e s  
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s h a l l  n o t  exceed t h a t  which would v i o l a t e  t h e  minimum l igament  requi rements  
i n  3.3.7. For  i n t e r n a l  b o r e  w e l d s ,  t h e  tube-hole  t o l e r a n c e s  s h a l l  b e  based on 
j o i n t  c o n f i g u r a t i o n ,  and s h a l l  r e q u i r e  p u r c h a s e r  approval .  

3.8.7.2 Tubesheet  Ligaments. The minimum t u b e s h e e t  l igament  
t h i c k n e s s  s h a l l  b e  w i t h i n  0.050 i n .  of t h e  nominal l igament  t h i c k n e s s ,  o r  
s h a l l  b e  t h e  minimum t h i c k n e s s  r e q u i r e d  f o r  s t r u c t u r a l  d e s i g n ,  whichever is  
g r e a t e r .  

3.8.8 P l a t i n g s  and Coat ings.  P l a t i n g  s h a l l  n o t  b e  p e r m i t t e d  on 
s u r f a c e s  i n  c o n t a c t  w i t h  sodium o r  water. 
by s u p p l i e r  f o r  a p p r o v a l  by p u r c h a s e r .  

U s e  of c o a t i n g s  s h a l l  b e  proposed 

3.8.9 Cleaning.  The s u p p l i e r  s h a l l  submit  f o r  p u r c h a s e r  a p p r o v a l  
procedures  f o r  c l e a n i n g  and c l e a n l i n e s s  c o n t r o l  r e q u i r e 2  by RDT F 5-1 and as 
s p e c i f i e d  i n  t h e  Ordering Data. The s u p p l i e r  s h a l l  submit  f o r  p u r c h a s e r  
approval  t h e  s p e c i f i c  c r i t e r i a  t o  b e  used t o  de te rmine  i f  c l e a n l i n e s s  r e q u i r e -  
ments of RDT F 5-1 are m e t .  S u r f a c e s  s h a l l  b e  main ta ined  i n  a c l e a n  c o n d i t i o n  
up t o  and i n c l u d i n g  a l l  assembly procedures .  

3.8.10 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 teel  which h a s  become 
s e n s i t i z e d  d u r i n g  h e a t  t r e a t m e n t ,  welding,  o r  forming s h a l l  b e  s o l u t i o n  
annealed 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 h a l l  b e  
p r o t e c t e d  a g a i n s t  c o r r o s i o n  and m o i s t u r e  d u r i n g  a l l  subsequent  manufac tur ing ,  
t e s t i n g ,  and s t o r a g e  o p e r a t i o n s .  The method of p r o t e c t i n g  s e n s i t i z e d  material  
which i s  n o t  s o l u t i o n  annea led  subsequent  t o  h e a t  t r e a t m e n t ,  weld ing ,  o r  
forming s h a l l  b e  recommended by t h e  s u p p l i e r  s u b j e c t  t o  t h e  approval  of t h e  
purchaser .  

3 .8 .11 Assembly. Assembly s h a l l  b e  performed i n  accordance w i t h  an 
i n s p e c t i o n  and assembly procedure  prepared  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 .  The u s e  of l u b r i c a n t s  d u r i n g  assembly i s  p r o h i b i t e d .  The procedure  
s h a l l  c o n t a i n  as a minimum: 

1. Assembly sequence.  

2. Design s c h e d u l e  c o o r d i n a t e d  w i t h  t h e  assembly sequence.  

3. Cleaning p r o c e d u r e s ,  sequence,  and p r e c a u t i o n a r y  r u l e s .  

4 .  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 t e r i a  and h o l d p o i n t s .  

5. Any s p e c i a l  machining o r  f i t t i n g  a t  assembly i n s t r u c t i o n s .  

6. Handling methods equipment and p r e c a u t i o n s .  

7. Procedures  f o r  t h e  l o c k i n g  of locking  d e v i c e s  o r  tack welding.  

8. Drawings o r  photographs as r e q u i r e d  t o  i l l u s t r a t e  assembly 
problems o r  t e c h n i q u e s .  
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9. S p e c i a l  d a t a  measurements o r  o b s e r v a t i o n s  t o  b e  recorded  i n  
q u a l i t y  c o n t r o l  r e c o r d s .  

10. Welding procedures .  

11. Heat t r e a t i n g  procedures .  

3.8.12 I n t e r c h a n g e a b i l i t y .  Design t o l e r a n c e s ,  f a b r i c a t i o n ,  and 
d imens iona l  i n s p e c t i o n  s h a l l  b e  such as t o  e n s u r e  i n t e r c h a n g e a b i l i t y  of p a r t s .  
The s u p p l i e r  s h a l l  f u r n i s h  drawings of s p e c i a l  gages o r  f i x t u r e s ,  a s - b u i l t  
d imensions,  and o t h e r  s p e c i f i e d  i n f o r m a t i o n  t o  e n a b l e  t h e  p u r c h a s e r  t o  d e t e r -  
mine t h a t  i n t e r c h a n g e a b i l i t y  does ex is t .  To a c h i e v e  o r  m a i n t a i n  perpendicu-  
l a r i t i e s  o r  c o n c e n t r i c i t i e s ,  t h e  s u p p l i e r  s h a l l  i d e n t i f y  and mark on t h e  
component drawings,  o r  t h e  assembly o u t l i n e ,  t h e  r e f e r e n c e  s u r f a c e s  used 
d u r i n g  f a b r i c a t i o n .  

3.8.13 I d e n t i f i c a t i o n  and Marking. 

3 .8 .13 .1  Marking. Materials, components, equipment,  and a u x i l i a r i e s  
s h a l l  b e  marked i n  accordance w i t h  t h e  requi rements  of RDT F 7-3 and t h e  Code. 

3.8.13.2 I d e n t i f i c a t i o n  of Subcomponents. When s p e c i f i e d  i n  t h e  
Order ing  Data, subcomponents p o s i t i o n s  i n  t h e  completed steam g e n e r a t o r  ( tube-  
s h e e t  h o l e s ,  t u b e s ,  s h e l l  members, e t c . )  s h a l l  b e  marked t o  m a i n t a i n  s o u r c e  
and f i n a l  p o s i t i o n  documentat ion,  u s i n g  t h e  methods s p e c i f i e d  i n  3.8.13.1.  
F i n a l  l o c a t i o n  of p a r t s  s h a l l  b e  recorded  on assembly drawings.  

3 .8 .13.3 Nameplates. The s u p p l i e r  s h a l l  permanent ly  a t t a c h  t o  
t h e  e x t e r i o r  of t h e  steam g e n e r a t o r  a nameplate  which conforms t o  t h e  fol low- 
i n g  requi rements :  

1. The p l a t e  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  mater ia l  com- 
p a t i b l e  w i t h  t h e  s u r f a c e  t o  which i t  i s  f a s t e n e d .  

2. The nameplates  s h a l l  c o n t a i n  t h e  i n f o r m a t i o n  r e q u i r e d  by t h e  
Code and s p e c i f i e d  i n  t h e  Order ing  Data. 

3. Nameplates s h a l l  n o t  b e  p a i n t e d  over  o r  o t h e r w i s e  covered 
( i n c l u d i n g  thermal  i n s u l a t i o n )  and s h a l l  b e  l o c a t e d  i n  a 
r e a d i l y  a c c e s s i b l e  p l a c e .  
c o v e r i n g  t h e  nameplate  w i t h  i n s u l a t i o n  o r  t o  make i t  
more a c c e s s i b l e .  

S t a n d o f f s  may b e  used t o  p r e v e n t  

3.8.13.4 Permanent Marking. All f i n i s h e d  components, s p a r e  p a r t s ,  
and s p , e c i a l  h a n d l i n g  f i x t u r e s  t o  b e  d e l i v e r e d  a s  p a r t  of t h e  c o n t r a c t u a l  
requi rements  s h a l l  b e  permanently marked f o r  purposes  of i d e n t i f i c a t i o n  i n  
accordance w i t h  RDT F 7-3 .  

A l o c a t i o n ,  and o r i e n t a t i o n .  
Sample material  s h a l l  b e  marked f o r  i d e n t i f i c a t i o n ,  
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3.9 I n s t a l l a t i o n  arid F i e l d  S e r v i c e s  Requirements.  

3 .9 .1  Services t o  b e  Rendered. The s u p p l i e r  s h a l l  p rovide  t e c h n i c a l  
advice  and a s s i s t a n c e  and q u a l i t y  a s s u r a n c e  requi rements  d u r i n g  t h e  i n s t a l l a -  
t i o n ,  p r e o p e r a t i o n a l  and performance t e s t i n g ,  and any r e p a i r ,  replacement ,  
a l t e r a t i o n ,  and f i e l d  m o d i f i c a t i o n  of component r e q u i r e d  as a r e s u l t  of t h e  
i n s t a l l a t i o n  and t e s t i n g  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  and i n  t h e  Order ing  
Data. 

3.9.2 Unloading. The s u p p l i e r  s h a l l  p r o v i d e  w r i t t e n  procedures  i n  
accordance w i t h  RDT F 8-6 f o r  un loading  i t e m s  f o r  which h e  h a s  d e l i v e r y  
r e s p o n s i b l i t y .  The s u p p l i e r  s h a l l  a l s o  p r o v i d e  a l l  s p e c i a l  l i f t i n g  d e v i c e s ,  
s u p p o r t s ,  and f i x t u r e s  n e c e s s a r y  t o  unload t h e  components from t h e  carr ier  and 
t o  t r a n s p o r t  them t o  a d e s i g n a t e d  s t o r a g e  a r e a .  When r e q u i r e d ,  t h e  c e n t e r  of 
g r a v i t y  s h a l l  b e  c l e a r l y  marked on t h e  component o r  i t s  c o n t a i n e r ,  o r  b o t h ,  
t o  f a c i l i t a t e  handl ing .  

3 .9 .3  S torage .  Items t o  b e  s t o r e d  a t  t h e  d e s i g n a t e d  s i t e  f o r  a 
s i g n i f i c a n t  p e r i o d  of - t i m e  b e f o r e  u s e  w i l l  b e  s p e c i f i e d  i n  t h e  Order ing  D a t a .  
The s u p p l i e r  s h a l l  p r o v i d e  w r i t t e n  procedures  i n  accordance w i t h  RDT F 4-20 
d e t a i l i n g  p r e c a u t i o n s ,  p rocedures ,  and o t h e r  p r o t e c t i v e  measures ,  f o r  a l l  i t e m s  
t o  b e  s t o r e d .  
b e  packaged i n  accordance w i t h  RDT F 7-2. 

A l l  i t e m s  which w i l l  b e  s t o r e d  f o r  a s i g n i f i c a n t  p e r i o d  s h a l l  

3 .9 .4  Handling. The s u p p l i e r  s h a l l  b e  r e s p o n s i b l e  f o r  p r o v i d i n g  
b a n d l i n g  equipment t o  t h e  e x t e n t  r e q u i r e d  by t h i s  s t a n d a r d  and t h e  Order ing  
Data. The s u p p l i e r  s h a l l  a l s o  p r o v i d e  i n s t r u c t i o n s  i n  accordance w i t h  RDT 
F 8-6 f o r  h a n d l i n g  a l l  major components which h e  h a s  s u p p l i e d ,  and f o r  monitor-  
i n g  t h e s e  o p e r a t i o n s .  

3 .9 .5  Unpacking. The s u p p l i e r  s h a l l  p r o v i d e  w r i t t e n  procedures  
f o r  removing a l l  packaging from major i t e m s  which he h a s  s u p p l i e r  i n  accor- 
dance w i t h  RDT F 4-20, 

3 .9 .6  I n s t a l l a t i o n  Requirements.  The s u p p l i e r  s h a l l  f u r n i s h  w r i t t e n  
requi rements  i n  accordance w i t h  RDT F 4-20 f o r  t h e  i n s t a l l a t i o n  of any equip- 
ment f u r n i s h e d  by him t h a t  r e q u i r e s  s p e c i a l  t o o l s  o r  r i g g i n g .  The s u p p l i e r  
s h a l l  monitor  t h e  i n s t a l l a t i o n  o p e r a t i o n s  s p e c i f i e d  i n  t h e  Order ing  Data.  

3.9.7 I n s t a l l a t i o n  Procedures .  P r e p a r a t i o n  f o r  i n s t a l l a t i o n  a t  t h e  
s i t e  w i l l  i n c l u d e  t h e  p r e p a r a t i o n ,  by t h e  p u r c h a s e r ,  of d e t a i l e d  procedures  
f o r  handl ing  and i n s t a l l a t i o n  o p e r a t i o n s  i n  accordance w i t h  RDT F 4-20. These 
w i l l  b e  based on t h e  requi rements  e s t a b l i s h e d  by t h e  s u p p l i e r  (3.9.6) and 
s h a l l  b e  reviewed by t h e  s u p p l i e r  f o r  concurrence p r i o r  t o  i n s t a l l a t i o n .  

3 . 9 . 8  P r e o p e r a t i o n a l  T e s t i n g .  The s u p p l i e r  s h a l l  s p e c i f y  a l l  pre-  
i n s t a l l a t i o n  and p r e o p e r a t i o n a l  t e s t s r e q u i r e d  f o r  the equipment which h e  h a s  
s u p p l i e d .  This  s p e c i f i c a t i o n  s h a l l  b e  p a r t  of t h e  t e c h n i c a l  manual(s) 
f u r n i s h e d  w i t h  t h e  equipment. During such t e s t i n g ,  t h e  s u p p l i e r  s h a l l  p r o v i d e  
t h e  a s s i s t a n c e  of t e c h n i c a l  p e r s o n n e l  t o  v e r i f y  t h a t  a l l  equipment performs 
i n  t h e  s p e c i f i e d  manner. 

A 
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3.10 S a f e t y .  

3 .10 .1  Water-Steam S i d e  P r e s s u r e  R e l i e f .  P r o v i s i o n s  f o r  water s i d e  
p r e s s u r e  r e l i e f  d e v i c e s  and water s i d e  p r e s s u r e  r e l i e f  d e s i g n  parameters  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. 

3.10.2 Sodium-Side P r e s s u r e  R e l i e f .  Recommendations s h a l l  b e  sub- 
m i t t e d  f o r  p r e s s u r e  r e l i e f  n o z z l e  s i z e s  and l o c a t i o n s  f o r  p u r c h a s e r  a p p r o v a l  
u n l e s s  o t h e r w i s e  s p e c i f i e d  i n  t h e  Ordering Data. Nozzle s i z e s  and l o c a t i o n s  
s h a l l  b e  s e l e c t e d  t o  minimize t h e  p o s s i b i l i t y  of p lugging  w i t h  sodium-water 
r e a c t i o n  p r o d u c t s  and f o r  n o n i n t e r f e r e n c e  w i t h  o t h e r  s h e l l  p e n e t r a t i o n s ,  and 
f o r  a c c e s s i b i l i t y .  (See 6 . 1 . 2  f o r  sodium s i d e  p r e s s u r e  r e l i e f  p r o v i s i o n s . )  

3.10.3 I s o l a t i o n .  

3 .10.3.1 The steam g e n e r a t o r  s h a l l  b e  capable  of w i t h s t a n d i n g  r a p i d  
i s o l a t i o n  and emptying of t h e  water/steam s i d e  and s imul taneous  p r e s s u r i z a t i o n  
of t h e  water s i d e  by an i n e r t  g a s  as s p e c i f i e d  i n  t h e  Ordering Data. 

3.10.3.2 The steam g e n e r a t o r  s h a l l  b e  c a p a b l e  of w i t h s t a n d i n g  r a p i d  
removal of  t h e  sodium as s p e c i f i e d  i n  t h e  Ordering Data.  

3 .11  Repor ts  and Document a t i o n .  

3.11.1 Design Report .  

3 .11.1.1 A d e s i g n  r e p o r t  s h a l l  b e  submi t ted  t o  t h e  p u r c h a s e r  as t h e  
b a s i s  f o r  approval  of t h e  steam g e n e r a t o r  d e s i g n .  A s  a minimum, t h e  d e s i g n  
r e p o r t  s h a l l  i n c l u d e :  

1. 

2.  

3. 

4 .  

5. 

6. 

7. 

A d e t a i l e d  d e s c r i p t i o n  of t h e  steam g e n e r a t o r  i n c l u d i n g  
o p e r a t i n g  c h a r a c t e r i s t i c s ,  o p e r a t i n g  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 .  

H e a t - t r a n s f e r  and f l u i d - f l o w  a n a l y s e s .  

Curves of c a l c u l a t e d  water l s team-s ide  and sodium-side 
p r e s s u r e  drops  ( i n c l u d i n g  n o z z l e  l o s s e s )  from 0 t o  100 
p e r c e n t  f low,  f o r  c l e a n  and f o u l e d  t u b e s .  

A , thermal  a n a l y s i s  of t h e  response  of t h e  steam g e n e r a t o r  
t o  t h e  i n l e t  f low and tempera ture  t r a n s i e n t s  s p e c i f i e d  i n  
the 'Ordering Data. 

A stress r e p o r t  s a t i s f y i n g  t h e  requi rements  of t h e  Code and 
RDT F 9-1. 
high-temperature  c r i t e r i a  employed i n  the des ign .  

T h i s  . 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  

V i b r a t i o n  a n a l y s e s .  

D i f f e r e n t i a l  thermal  expansion a n a l y s i s .  
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8. 

9 .  

10. 

11. 

1 2 .  

13.  

14. 

15.  

16 .  

17.  

1s. 
19. 

20. 

21 .  

I f  an unusual  f a b r i c a t i o n  procedure  is chosen,  t h e  r e a s o n s  
f o r  us ing  t h i s  f a b r i c a t i o n  procedure.  

The procedures  f o r  t h e  l o c a t i o n  of t u b e  l e a k s  and t h e  
plugging of l e a k i n g  tubes .  

Weight and center -of -gravi ty  c a l c u l a t i o n s  of t h e  steam 
g e n e r a t o r  and i t s  component p a r t s  i n  t h e  d r y ,  normal 
o p e r a t i o n ,  f l o o d e d ,  and skidded c o n d i t i o n s .  

P r e d i c t e d  d e f l e c t i o n s  and deformat ions  w i t h  e v a l u a t i o n s  
of t h e i r  e f f e c t s .  

A materials l i s t .  

D e s c r i p t i o n s  of e x t e r n a l  l o a d s  i n c l u d i n g  seismic loading .  

Environmental  c o n d i t i o n s .  

Corros ion  al lowance used.  

Sodium-water r e a c t i o n  a n a l y s i s ,  i n c l u d i n g  t h e  DBL. 

F a i l u r e  and e f f e c t s  a n a l y s i s .  

S t eam/wa te r  s t a b i l i t y  and flow imbalance a n a l y s i s .  

P r e h e a t i n g  and i n s u l a t i q n  c a l c u l a t i o n s .  

Material mechanical  p r o p e r t i e s  d e g r a d a t i o n  al lowance due 
t o  o p e r a t i n g  environment.  

Analys is  which shows t h a t  t h e  i n s t r u m e n t a t i o n  provided  by 
t h e  s u p p l i e r  as i n s t a l l e d  i n  t h e  steam g e n e r a t o r  w i l l  
measure t h e  r e q u i r e d  parameters  t o  e s t a b l i s h  d e s i g n  
v e r i f i c a t i o n .  

3.11.1.2 A l l  i n f o r m a t i o n  f u r n i s h e d  i n  t h e  d e s i g n  r e p o r t  s h a l l  b e  
i n  enough d e t a i l  t o  permi 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  c o n c l u s i o n s  which s u p p o r t  t h e  recommended d e s i g n  sha l l  be d i s c u s s e d .  A l l  
computer programs used s h a l l  b e  i d e n t i f i e d  and d e s c r i b e d  i n  t h e  r e p o r t  t o  
e n a b l e  independent  v e r i f i c a t i o n .  

3.11.1.3 Addi t ions  o r  c o r r e c t i o n s  t o  t h e  r e p o r t  as are r e q u i r e d  
s h a l l  b e  made t o  keep t h e  i n f o r m a t i o n  c u r r e n t .  These r e v i s i o n s  s h a l l  b e  
numbered and d a t e d ,  and s h a l l  b e  submi t ted  t o  the p u r c h a s e r  f o r  approval .  
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3.11.2 I n t e r i m  Reports .*  I n t e r i m  d e s i g n  r e p o r t s  as s p e c i f i e d  i n  t h e  
Ordering Data s h a l l  b e  submi t ted  t o  t h e  p u r c h a s e r  f o r  approval  p r i o r  t o  comple- 
t i o n  of t h e  f i n a l  d e s i g n  r e p o r t .  The i n t e r i m  r e p o r t  s h a l l  i n c l u d e :  

1. I d e n t i f i c a t i o n  of areas r e q u i r i n g  i n e l a s t i c  a n a l y s i s  c o n s i s -  
t e n t  w i t h  RDT F 9-1, and, f o r  t h e  r e q u i r e d  a n a l y s i s ,  t h e  
t e c h n i c a l  b a s i s  f o r  assuming adequacy pending complet ion of 
t h i s  a n a l y s i s .  

2.  H e a t - t r a n s f e r  and f l u i d - f l o w  a n a l y s e s .  

3 .  A t h e r m a l  a n a l y s i s  of t h e  response  of t h e  steam g e n e r a t o r  t o  
t h e  i n l e t  f low and tempera ture  t r a n s i e n t s  s p e c i f i e d  i n  t h e  
Order ing  Data .  

4 .  Steam-side s t a b i l i t y  and f low imbalance s t u d y .  

5. Any new o r  unusual  a n a l y t i c a l  t e c h n i q u e s  o r  f a b r i c a t i o n  
procedures .  

6. A d d i t i o n a l  i t e m s  a s  s p e c i f i e d  i n  t h e  Order ing  Data .  

3.11.3 P e r i o d i c  and P r o g r e s s  Repor ts .  Repor ts  of p r o g r e s s  i n  d e s i g n ,  
procurement ,  f a b r i c a t i o n ,  i n s p e c t i o n  t e s t i n g ,  and s h i p p i n g  s h a l l  b e  made a t  
t h e  i n t e r v a l s  s p e c i f i e d  i n  t h e  Order ing  Data. These r e p o r t s  s h a l l  re la te  t h e  
p r o g r e s s  made s i n c e  t h e  l a s t  r e p o r t  w i t h  only enough r e p e t i t i o n  of p r e v i o u s l y  
r e p o r t e d  e v e n t s  t o  frame t h e  c o n t e n t s  of t h e  p r e s e n t  r e p o r t .  
r e p o r t s  s h a l l  a l s o  i n c l u d e  d i f f i c u l t i e s  encountered ,  such as f a i l u r e s  and 
m a l f u n c t i o n s ,  and t h e  e f f o r t s  made o r  planned f o r  overcoming them. The prob- 
l e m s  f o r e s e e n  as p o s s i b l e  d i s r u p t i o n s  of t h e  s c h e d u l e  s h a l l  b e  b r o u g h t  t o  
t h e  a t t e n t i o n  of  t h e  p u r c h a s e r  as e a r l y  a s  p o s s i b l e .  
n i f i c a n c e  s h a l l  b e  d i s c u s s e d  i n  d e t a i l .  

These p e r i o d i c  

Breakthroughs of s i g -  

3.111.4 F i n a l  Report .  The f i n a l  r e p o r t  s h a l l  p r e s e n t  t h e  complete 
h i s t o r y  of t h e  d e s i g n ,  development,  f a b r i c a t i o n ,  t e s t i n g ,  and s h i p p i n g  of t h e  
steam g e n e r a t o r  and i t s  a u x i l i a r y  equipment. 
i n  a d d i t i o n  t o  d e t a i l e d  accounts  of t h e  areas mentioned,  t h e  f o l l o w i n g :  

The f i n a l  r e p o r t  should  i n c l u d e ,  

1. The a n a l y s e s  s p e c i f i e d  i n  t h i s  s t a n d a r d ,  t h e  d e s i g n  
r e p o r t ,  t h e  s h i p p i n g  r e p o r t ,  and any o t h e r  r e q u i r e d  r e p o r t s .  
These may appear  as appendixes .  

2. Copies of drawings s p e c i f i e d  i n  t h i s  s t a n d a r d ,  of t h e  a s - b u i l t  

*The p u r p c s e  of t h e  i n t e r i m  r e p o r t s  i s  t o  o b t a i n  agreement on t h e  b a s i s  d e s i g n  
a t  e a r l y  s t a g e s .  
f o r  extensive r e d e s i g n  when, i n  t h e  o p i n i o n  of t h e  p u r c h a s e r ,  t h e  d e s i g n  c o n t a i n s  
f e a t u r e s  t h a t  r e q u i r e  a d d i t i o n a l  j u s t i f i c a t i o n .  

These p r e l i m i n a r y  reviews w i l l  reduce o r  e l i m i n a t e  t h e  need 
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c o n f i g u r a t i o n  reduced t o  convenient ,  l e g i b l e  s i z e s  f o r  
b i n d i n g  w i t h  t h e  f i n a l  r e p o r t .  

3. I l l u s t r a t i o n s ,  s k e t c h e s ,  schemat ic  diagrams,  weld maps, and 
photographs of major s t a g e s  of f a b r i c a t i n g ,  assembling,  
i n s p e c t i n g ,  c l e a n i n g ,  t e s t i n g ,  r e p a i r i n g ,  packing,  and s h i p p i n g ,  
as s p e c i f i e d  i n  t h e  Ordering Data. 

4. S team g e n e r a t o r  p r e s s u r e  t es t  r e p o r t ,  

5. Mass s p e c t r o m e t e r  leak test  r e s u l t s .  

3.11.5 T i m e  and Approval Requirements.  The t i m e  and a p p r o v a l  re- 
quirements  of r e p o r t s ,  p rocedures  and o t h e r  documentation t o  b e  i s s u e d  t o  
t h e  p u r c h a s e r ,  as w e l l  a s  t h e  number of c o p i e 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  Ordering Data .  

3.11.6 Q u a l i t y  Assurance Documents. The s u p p l i e r  s h a l l  p r e p a r e  t h e  
following documents based on the requirements of RDT F 2-2; requirements for 
s u b m i t t a l  of t h e s e  documents s h a l l  b e  a s  s p e c i f i e d  i n  t h e  Order ing  Data.  

1. Q u a l i t y  a s s u r a n c e  index.  

2.  I n s p e c t i o n  and test  p l a n .  

3. S p e c i a l  p r o c e s s  c o n t r o l  and n o n d e s t r u c t i v e  examinat ion 
procedures .  

4. I n s p e c t i o n  and tes t  procedures  i n c l u d i n g  sampling p l a n s .  

5. Nonconforming i t e m  documentation. 

6. Handl ing,  p r e s e r v a t i o n ,  packaging,  and s t o r i n g  procedures .  

7. Proposed new p r a c t i c e s ,  codes ,  and RDT s t a n d a r d s .  

8. I n s e r v i c e  i n s p e c t i o n  procedures .  

9. P o s t  o p e r a t i o n  procedures  f o r  e v a l u a t i n g  c o r r o s i o n  and e r o s i o n ,  
d i s t o r t i o n  measurement, c r e e p  e v a l u a t i o n ,  and v i s u a l  examinat ion.  

10. P o s t  o p e r a t i o n  procedures  t o  l o c a t e  t u b e  leakage  and evalua-  
t i o n  o f  t h e  e x t e n t  of damage w i t h o u t  caus ing  u n a c c e p t a b l e  
contaminat ion  o f  t h e  sodium o r  water s i d e s  from t e s t i n g .  

3.11.7 Q u a l i t y  Records. 

3 .11 .7 .1  The q u a l i t y  r e c o r d s  s h a l l  conform w i t h  t h e  requi rements  
of RDT F 2-2. 

3.11.7.2 During f a b r i c a t i o n ,  t h e  fo l lowing  documents s h a l l  b e  



RDT E 4-16T 

Page 25  

mainta ined  
o r  i f  no ted  i n  t h e  Ordering Data ,  s h a l l  b e  submi t ted  t o  p u r c h a s e r :  

a t  t h e  s u p p l i e r ’ s  f a c i l i t y  f o r  review a t  any t i m e  by t h e  p u r c h a s e r ,  

1. S p e c i a l  Processes  and N o n s t r u c t i v e  Examination O 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 s p e c i a l  p r o c e s s e s  and n o n d e s t r u c t i v e  examin- 
a t i o n  procedures  and euqipment q u a l i f i c a t i o n s ,  a s  s p e c i f i e d  i n  
RDT F 2-2 .  

2 .  Nonconformance Records.  A copy of each nonconformance and 
c o r r e c t i v e  a c t i o n  r e c o r d  i n c l u d i n g  rework, repa i r ,  and re tes t  
procedures .  

3 .  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 s  of conformance s p e c i f i e d  i n  
RDT F 2-2 .  

4 .  T e s t  Repor ts .  R e s u l t s  of a l l  tes ts  conducted on t h e  s team 
g e n e r a t o r  o r  i t s  component p a r t s .  

5.  F i n a l  I n s p e c t i o n .  R e s u l t s  of t h e  f i n a l  i n s p e c t i o n  made b e f o r e  
p r e p a r a t i o n  f o r  shipment.  

The s u p p l i e r  s h a l l  r e t a i n  t h e  above documents a f t e r  shipment f o r  t h e  t i m e  
s p e c i f i e d  i n  t h e  Ordering Data.  

3.11.8 Opera t ion  and Maintenance Manual. The s u p p l i e r  s h a l l  p r o v i d e  
This  manual s h a l l  conform t o  RDT F 4-20  

a 
an o p e r a t i o n  and maintenance manual. 
and s h a l l  r e f l e c t  t h e  a s - b u i l t  c o n f i g u r a t i o n .  Informat ion  s h a l l  i n c l u d e ,  as a 
minimum: 

1. A d e t a i l e d  d e s c r i p t i o n  of t h e  s team g e n e r a t o r  and a l l  equip- 
ment f u r n i s h e d .  

2 .  D e t a i l e d  i n s t r u c t i o n s  f o r  t h e  i n s t a l l a t i o n ,  o p e r a t i o n ,  p r e v e n t i v e  
maintenance,  and r e p a i r ,  such a s  l o c a t i n g  l e a k i n g  t u b e s ,  t u b e  
p lugging ,  c u t t i n g ,  c l e a n i n g ,  and rewelding of sea l  welds ,  and 
removing t h e  steam g e n e r a t o r  head and tube  bundle.  These 
procedures  s h a l l  i n c l u d e  a d e s c r i p t i o n  of t h e  t o o l s  r e q u i r e d  t o  
make r e p a i r s  w i t h  t h e  u n i t  i n s t a l l e d  i n  t h e  power g e n e r a t i n g  p l a n t .  

3 .  Procedures  f o r  r e p l a c i n g  seals and o t h e r  r e p l a c e a b l e  
components. 

4 .  I n s t r u c t i o n s  f o r  u s e  of a l l  l f f t i n g  and h a n d l i n g  f i x t u r e s  and 
s p e c i a l  t o o l s  and equipment. 

5. L e g i b l e  reduced s i z e  drawings f o r  o p e r a t i o n ,  maintenance,  and 
i n s t r u c t i o n a l  purposes ,  i n c l u d i n g  drawings of s p e c i a l  t o o l s  and 
equipment.  Photographs,  when s p e c i f i e d  i n  t h e  Ordering Data ,  s h a l l  
a l s o  b e  i n c l u d e d .  

6 .  I n s t r u c t i o n s  f o r  d i sassembly ,  c l e a n i n g ,  and p r e p a r a t i o n  f o r  
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shipment and f o r  c r a t i n g  p a r t s .  

7.  A l is t  of f u r n i s h e d  s p a r e  p a r t s  and t o o l s .  

8. I n s e r v i c e  i n s p e c t i o n  requi rements  and procedures .  

9 .  I n s t r u m e n t a t i o n  s p e c i f i c a t i o n ,  c a l i b r a t i o n  and maintenance 
i n s t r u c t i o n s .  

3.12 Drawings. Drawings s h a l l  b e  prepared  i n  accordance w i t h  ANSI Y14. 
The t i m e  and a p p r o v a l  requi rements  of drawings t o  b e  i s s u e d  t o  t h e  p u r c h a s e r ,  
and t h e  number of c o p i e 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  Ordering Data. 

3.12.1 P r e l i m i n a r y  Out l i n e  Drawings. P r e l i m i n a r y  drawings , s k e t c h e s  , 
o r  d a t a  n e c e s s a r y  o r  u s e f u l  i n  i l l u s t r a t i n g  o r  d e s c r i b i n g  t h e  steam g e n e r a t o r  
i n t e n d e d  d e s i g n  s h a l l  b e  submi t ted  t o  t h e  purchaser .  
t i o n s  s h a l l  i n c l u d e  as a minimum: 

The drawings and d e s c r i p -  

1. Design and sa l i en t  f e a t u r e s ,  i n c l u d i n g  p r i n c i p a l  dimensions.  

2. I n f o r m a t i o n  r e q u i r e d  for t h e  p r e p a r a t i o n  of mechanical  s u p p o r t s .  

3. Thermal and p r e s s u r e  movement of a l l  connec t ions  w i t h  r e s p e c t  
t o  t h e  equipment s u p p o r t .  

4 .  Any s p e c i a l  i n s t r u c t i o n s  n e c e s s a r y  f o r  h o i s t i n g ,  a l ignment ,  
i n s t a l l a t i o n ,  o r  s t o r a g e .  

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

3.12.2 Assembly Drawings. These drawings s h a l l  i n c l u d e  t h e  f o l l o w i n g  
i n f o r m a t i o n ,  where a p p l i c a b l e :  

1. 

2. 

3. 

4 .  

5. 

6 .  

7 .  

A b i l l  of material which i n c l u d e s  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  t y p e  of e a c h  p a r t .  

L u b r i c a n t s  t o  b e  used  d u r i n g  assembly and l o c a t i o n s  where 
t h e i r  u s e  i s  p e r m i t t e d .  

The l o c a t i o n  of f i n a l  c l o s u r e  welds  and seal welds ,  w i t h  
a p p r o p r i a t e  procedures .  

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 e a r a n c e s  of 
each 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  d e s i g n  p r e s s u r e  and 
tempera ture  and tes t  p r e s s u r e .  

All a s - b u i l t  changes.  

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 i n g ,  l o c k i n g  

A 
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h a n d l i n g ,  and packaging i n s t r u c t i o n s .  

8. The procedure  recommended f o r  t u b e  p lugging .  

3 .12 .3  F i n a l  O u t l i n e  Drawings. These drawings s h a l l  c o n t a i n  t h e  in-  
f o r m a t i o n  s p e c i f i e d  i n  3 .12.1 above, and a l l  a s - b u i l t  changes i n c l u d i n g  s i z e  
and l o c a t i o n  of a l l  connec t ions  and f i t t i n g s .  The s u p p l i e r  s h a l l  f u r n i s h  t o  
t h e  p u r c h a s e r ,  f o r  p r e l i m i n a r y  approval ,  a drawing showing recommended as- 
b u i l t  d imensions whcih are t o  b e  recorded  on t h e  f i n a l  a r c h i v e  drawing. The 
s e l e c t e d  measurements w i l l  b e  made a f t e r  t h e  f i n a l  h e a t  t r e a t m e n t  of t h e  
component . 

3.12.4 Detai l  Drawings. Detai l  drawings s h a l l  i n c l u d e ,  as a p p r o p r i a t e ,  
t h e  f o l l o w i n g  i n f o r m a t i o n :  

1. Tolerance  b lock ,  i n c l u d i n g  geometr ic  t o l e r a n c e s .  

2. D e t a i l e d  dimensions,  t o l e r a n c e s ,  and t h e  r e q u i r e d  s u r f a c e  
f i n i s h  of each s u r f a c e .  

3 .  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  examinat ion ,  h e a t  t r e a t m e n t ,  and h a r d n e s s .  

4 .  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 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 procedure  
requi rements .  

5.  Such a d d i t i o n a l  i n f o r m a t i o n  as r e q u i r e d  t o  d e s c r i b e  equipment 
having s p e c i a l  f e a t u r e s  o r  c h a r a c t e r i s t i c s .  

6. All a s - b u i l t  d e s i g n  changes.  

3.12.5 Records,  Drawings, and S p e c i f i c a t i o n  Lists. 

3.12.5.1 The s u p p l i e r , s h a l l  m a i n t a i n  a c u r r e n t  l i s t i n g  and f i l e  
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  d u r i n g  t h e  
c o u r s e  of d e s i g n  and f a b r i c a t i o n  and f o r  a p e r i o d  t h e r e a f t e r  as s p e c i f i e d  i n  
t h e  Order ing  Data. Each drawing number sha 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. 

3.12.5.2 The s u p p l i e r  s h a l l  m a i n t a i n  a c u r r e n t  l i s t  and f i l e  of 
s p e c i f i c a t i o n s .  The list 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 ,  welding,  i n s t a l l a t i o n ,  NDE, 
t e s t i n g ,  i n s p e c t i o n ,  maintenance,  t u b e  p lugging  p r o c e d u r e s ,  c l e a n i n g ,  
packaging,  s h i p p i n g  and s t o r a g e  and q u a l i t y  a s s u r a n c e  s p e c i f i c a t i o n s .  

3.12.5.3 The s u p p l i e r  s h a l l  m a i n t a i n  a c u r r e n t  l i s t  and f i l e  of 
s u p p o r t i n g  d e s i g n  a n a l y s i s  ( i n c l u d i n g  t h e r m a l / h y d r a u l i c ,  s t r u c t u r a l ,  and 
component t r a n s i e n t  response  a n a l y s i s ) .  

3 .12 .6  P a r t s  L i s t .  The s u p p l i e r  s h a l l  p r o v i d e  a complete l i s t  of 
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p a r t s  organized  by assembl ies .  
r e v i s i o n  number. The s u p p l i e r  s h a l l  p r o v i d e  a copy of t h e  p a r t s  l i s t  which 
s h a l l  serve as a b a s e l i n e  a g a i n s t  which f u r t h e r  changes may b e  monitored.  
Spare  t u b e  p l u g s  sha l l  b e  i n c l u d e d  i n  t h e  p a r t s  l i s t .  

Each drawing number s h a l l  i n c l u d e  the c u r r e n t  

3.12.7 Weights and Centers  of Gravi ty .  The o u t l i n e  drawings and 
assembly drawings s h a l l  i n d i c a t e  t h e  fo l lowing:  

1. The d r y  weight  and c e n t e r  of g r a v i t y  of t h e  steam g e n e r a t o r .  

2 .  The weight  and c e n t e r  of g r a v i t y  of t h e  steam g e n e r a t o r  when 
f i l l e d  w i t h  sodium only .  

3. The weight  and c e n t e r  of g r a v i t y  of t h e  steam g e n e r a t o r  when 
f i l l e d  w i t h  water only .  

4 .  The weight  and c e n t e r  o f . g r a v i t y  o f  t h e  steam g e n e r a t o r  when 
f i l l e d  w i t h  sodium and water.  

5. The d r y  weight  and c e n t e r  of  g r a v i t y  of t h e  steam g e n e r a t o r  
t u b e  bundle  assembly ( i f  designed f o r  removal) .  

6. The weight  and c e n t e r  of g r a v i t y  of each  subassembly i n t o  
which t h e  steam g e n e r a t o r  would b e  d i v i d e d  f o r  s h i p p i n g  
purposes .  

4 .  QUALITY ASSURANCE REQUIREMENTS 

4 . 1  Q u a l i t y  Assurance Program. The d e s i g n  and f a b r i c a t i o n  of t h e  s team 
g e n e r a t o r  s h a l l  b e  based  on the q u a l i t y  assurance  requi rements  of RDT F 2-2. 
Q u a l i t y  v e r i f i c a t i o n  requi rements  f o r  procurement of RDT materials s h a l l  b e  
i n  accordance w i t h  t h e  RDT material s t a n d a r d s .  

.4.2 Q u a l i t y  Assurance Documents. The q u a l i t y  a s s u r a n c e  documentat ion 
r e q u i r e d  t o  b e  prepared  and submi t ted  t o  t h e  p u r c h a s e r  i s  l i s t e d  i n  3.11.7 of , 

t h i s  s t a n d a r d  . 
4.3  Nondes t ruc t ive  Examination Requirements.  Materials and work i n  

p r o c e s s  s h a l l  b e  examined and t e s t e d  as s p e c i f i e d  i n  4 . 4 ,  4 . 5 ,  and 4 . 6 .  Sur- 
f a c e s  t h a t  are n o t  a c c e s s i b l e  f o r  examinat ion a f t e r  f i n a l  assembly s h a l l  b e  
examined p r i o r  t o  t h e  o p e r a t i o n  which makes them i n a c c e s s i b l e .  

4.4  Examination of Materials. The steam g e n e r a t o r  s u p p l i e r  s h a l l  re- 
examine a l l  f l u i d  boundary materials a s  f o l l o w s  p r i o r  t o  use .  

4 . 4 . 1  V i s u a l  Examination. Materials s h a l l  b e  examined v i s u a l l y  f o r  
conformance t o  t h e  dimensional  and c l e a n l i n e s s  requi rements  of t h e  a p p l i c a b l e  
RDT m a t e r i a l s  s t a n d a r d s  and Ordering Data o r  purchase  s p e c i f i c a t i o n s .  

* 

n 

- 

4.4.2 Nondes t ruc t ive  Examination. The requi rements  f o r  n o n d e s t r u c t i v e  
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examinat ion of materials s h a l l  conform t o  t h e  a p p l i c a b l e  material  s t a n d a r d s  
and t h e  a d d i t i o n a l  requi rements  s p e c i f i e d  i n  t h e  Order ing  Data. 

4 .5  Examination During F a b r i c a t i o n .  

4 .5 .1  C o n t r o l l i n g  S tandards  f o r  Examination. Examinations of welds ,  
b o t h  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  examinat ion s h a l l  b e  i n  ac- 
cordance w i t h  t h e  requirements  of t h e  Code, as supplemented by RDT E 15-2 and 
RDT F 3-6, and as n o t e d  i n  t h e  Order ing  Data. 

4 .5 .2  V i s u a l  and Dimensional Examination. 

4 . 5 . 2 . 1  General .  A l l  i t e m s  s h a l l  be s u b j e c t e d  t o  v i s u a l  and 
d i r e n s i o n a l  examinat ion t o  v e r i f y  conformance t o  approved drawings and t h e  
requi rements  of t h i s  s t a n d a r d .  
w i t h  RDT F 3-15. 
cen t  examined f o r  conformance t o  p r e s c r i b e d  shape  and t h i c k n e s s .  Nozzles  
and a t tachments  s h a l l  b e  examined f o r  p r o p e r  f i t  t o  t h e  c u r v a t u r e  of t h e  s h e l l  
s u r f  ace .  

Dimensional i n s p e c t i o n  s h a l l  b e  i n  accordance 
A f t e r  forming o p e r a t i o n s ,  s h e l l s  o r  heads s h a l l  b e  100 p e r -  

4 .5 .2 .2  B o l t i n g .  B o l t i n g  f o r  low-temperature s e r v i c e  s h a l l  b e  
v i s u a l l y  and d imens iona l ly  examined i n  accordance w i t h  t h e  requi rements  of 
RDT M 6-1. 
w i t h  RDT M 6-3. 

High-temperature s e r v i c e  b o l t i n g  s h a l l  b e  examined i n  accordance 

4 . 5 . 2 . 3  Welds. A l l  welds  s h a l l  b e  examined i n  accordance w i t h  
t h e  Code, as supplemented by RDT E 15-2, and as noted  i n  t h e  Ordering Deta. 

4 .5 .3  Magnet ic -Par t ic le  o r  L i q u i d - P e n e t r a t i o n  Examination. When sur -  
f a c e  examinat ion i s  r e q u i r e d  i n  accordance w i t h  t h e  Ordering Data, non-megnetic 
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,  and f e r r i t i c  m a t e r i a l s  
may b e  examined by e i t h e r  l i q u i d  p e n e t r a n t  o r  m a g n e t i c - p a r t i c l e  methods. 

4 .5 .3 .1 .  B o l t i n g .  B o l t i n g  ( b o l t s ,  s t u d s ,  s t u d  b o l t s ,  o r  n u t s )  f o r  
high-temperature  s e r v i c e  s h a l l  b e  s u b j e c t e d  t o  l i q u i d - p e n e t r a n t  o r  magnetic- 
p a r t i c l e  examinat ion i n  accordance w i t h  t h e  requi rements  of RDT M 6-3, a f t e r  
t h r e a d i n g .  B o l t i n g  f o r  low-temperature service s h a l l  be examined by l i q u i d -  
p e n e t r a n t  o r  m a g n e t i c - p a r t i c l e  methods"in accordance w i t h  t h e  requi rements  of 
RDT M 6-1. 

4.5.3.2 Welds. Welds s h a l l  b e  examined i n  accordance w i t h  t h e  
requi rements  of t h e  Code, as supplemented by RDT E 15-2,and as .noted i n  t h e  
Order ing  Data. Liquid-penet ran t ,  magnetic-particle,'ultrasonic examinat ion,  
and r a d i o g r a p h i c  examinat ions s h a l l  b e  conducted i n  accordance w i t h  RDT F 3-6 
and a s j n o t e d  i n  t h e  Ordering Data. 
weld a r e a s  s h a l l  b e  thoroughly c leaned  i n  accordance w i t h  t h e  requi rements  of 
RDT F 5-1 b e f o r e  proceeding  t o  t h e  n e x t  weld p a s s .  

Fol lowing n o n d e s t r u c t i v e  examinat ion ,  

4.5.4 Examination of Weld Repai rs .  Weld r e p a i r s  s h a l l  b e  examined i n  
accordance w i t h  t h e  requi rements  of t h e  Code, as supplemented by RDT E 15-2, 
and as n o t e d  i n  t h e  Order ing  Data.  
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4.5.5 Examination of L i f t i n g ,  Handl ing,  and Shipping F i x t u r e s .  

4 .5 .5 .1  L i f t i c g ,  h a n d l i n g ,  and s h i p p i n g  f i x t u r e s  s h a l l  b e  examined 
as r e q u i r e d  by RDT F 8-6. 

4.6 T e s t i n g .  

4 .6 .1  P r e s s u r e  T e s t i n g .  The p r e s s u r e  t-est performed s h a l l  b e  e i t h e r  
h y d r o s t a t i c  o r  pneumatic.  
c h a s e r  approval  f o r  t h e  t es t  tempera ture  and p r e s s u r e ,  t h e  f l u i d  t o  b e  used ,  
and t h e  d e t a i l e d  t es t  procedures .  The i n t e r i o r  s u r f a c e s  s h a l l  b e  c leaned  i n  
accordance w i t h  RDT F 5-1 b e f o r e  t e s t i n g .  

P r i o r  t o  t e s t i n g ,  the s u p p l i e r  s h a l l  o b t a i n  pur- 

4 .6 .1 .1  H y d r o s t a t i c  T e s t i n g .  The s h e l l ,  t u b e  bundle ,  and assem- 
b l e d  steam g e n e r a t o r  s h a l l  b e  s u b j e c t e d  t o  a h y d r o s t a t i c  tes t  i n  accordance 
w i t h  t h e  Code, as supplemented by RDT E 15-2, o r  a s  s p e c i f i e d  i n  t h e  Ordering 
Data .  The u s e  of any l i q u i d  o t h e r  than  w a t e r  s h a l l  b e  approved by t h e  
p u r c h a s e r .  The sodium and water / s team s i d e s  of t h e  steam g e n e r a t o r  s h a l l  b e  
t e s t e d  independent ly .  Where t u b e  bundles  are removable, seal  membranes need 
n o t  be  welded u n t i l  the  s t r e n g t h  t e s t i n g  of t u b e s  i s  completed.  A f t e r  
s u c c e s s f u l  complet ion of t h e  h y d r o s t a t i c  t es t ,  t h e  u n i t  s h a l l  b e  thoroughly  
d r a i n e d  and d r i e d .  A l l  a c c e s s i b l e  welds s h a l l  t h e n  b e  examined by t h e  magne- 
t i c - p a r t i c l e  o r  l i q u i d - p e n e t r a n t  method i n  accordance w i t h  t h e  requi rements  
of t h e  Code o r  RDT E 15-2. This  t e s t  s h a l l  n o t  b e  performed p r i o r  t o  i n i t i a l  
hel ium l e a k  tes t .  H y d r o s t a t i c  tes t  w a t e r  s h a l l  m e e t  RDT F 5-1, Grade B w a t e r .  

4 .6 .1 .2  Pneumatic T e s t i n g .  Pneumatic t e s t i n g  of t h e  steam gen- 
e r a t o r  sodium s i d e ,  where complete dryness  i s  mandatory b e f o r e  a sodium f i l l ,  i s  
p e r m i t t e d  i n  l i e u  of h y d r o s t a t i c  t e s t i n g .  
accordance w i t h  t h e  Code. 
f o r  p u r c h a s e r  a p p r o v a l ,  b e f o r e  t h e  tes t  i s  conducted. The sodium-side 
pneumatic t es t  s h a l l  b e  conducted p r i o r  t o  water / s team s i d e  h y d r o s t a t i c  tes t .  
The tempera ture  of the steam g e n e r a t o r  material  and gas  s h a l l  b e  cont inuous ly  
monitored dur ing  t h e  tes t .  Temperature c o r r e c t i o n s  s h a l l  be made t o  t h e  t es t  
p r e s s u r e .  Upon complet ion of  t h e  pneumatic tests,  t h e  t e s t e d  i t e m s  s h a l l  b e  
p r o t e c t e d  from contaminat ion  by m a i n t a i n i n g  t h e  s e a l e d  c o n d i t i o n  and t h e  
i n t e r n a l  environment of t es t  g a s ,  under t h e  reduced ( b u t  s t i l l  p o s f t i v e )  pres -  
s u r e  s p e c i f i e d  i n  t h e  Ordering Data, u n t i l  t h e  hel ium l e a k  tes t  i s  performed. 

Pneumatic t e s t i n g  s h a l l  b e  i n  
The s u p p l i e r  s h a l l  recommend t h e  t e s t i n g  procedure ,  

4 .6 .2  Helium - Leak T e s t i n g .  

4 .6 .2 .1  The water / s team and sodium s i d e s  of t h e  completed steam 
g e n e r a t o r  s h a l l  b e  s u b j e c t e d  t o  mass s p e c t r o m e t e r  hel ium l e a k  t es t  i n  accor-  
dance w i t h  RDT F 3-6. The s u p p l i e r  s h a l l  recommend t h e  procedure ,  f o r  t h e  
p u r c h a s e r  approval ,  b e f o r e  t h e  test is conducted. The acceptance  s t a n d a r d s  
f o r  t h e  maximum hel ium l e a k  ra te  f o r  t h e  t u b e s  and t h e  e n t i r e  t u b e  bundle  of 
t h e  steam g e n e r a t o r  w i l l  b e  s p e c i f i e d  i n  t h e  Ordering Data .  
d e t e c t a b l e  leakage  below t h e  s p e c i f i e d  l i m i t s  s h a l l  b e  i d e n t i f i e d ,  where p o s s i -  
b l e ,  and r e p o r t e d .  When a p p l i c a b l e ,  t h e  b a s i s  f o r  assuming t h a t  a h i g h  spec- 
t r o m e t e r  reading  i s  due t o ' a  fa l se  i n d i c a t i o n ,  r a t h e r  t h a n  t o  an  ac tua l  l e a k ,  
s h a l l  b e  expla ined .  

The s o u r c e  of any 

Any a c t u a l  l e a k  s h a l l  b e  r e p a i r e d  i n  accordance w i t h  
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requi rements  s p e c i f i e d  i n  t h i s  s t a n d a r d .  

4 . 6 . 2 . 2  When a pneumatic p r e s s u r e  test i s  used ( 4 . 6 . 1 . 2 ) ,  t h e  
he l ium l e a k  t es t  s h a l l  b e  performed a f t e r  t h e  p r e s s u r e  t e s t  i s  completed.  
When a h y d r o s t a t i c  p r e s s u r e  test  is used ( 4 . 6 . 1 . 1 ) ,  a hel ium l e a k  t es t  s h a l l  
b e  performed b e f o r e  t h e  h y d r o s t a t i c  tes t .  

4 . 6 . 2 . 3  I n  a d d i t i o n  t o  t e s t i n g  the completed steam g e n e r a t o r ,  each 
t u b e  c i r c u i t ,  upon complet ion of weld ing  t o  i t s  r e s p e c t i v e  t u b e s h e e t ( s 1 ,  s h a l l  
b e  he l ium l e a k  t e s t e d  w h i l e  i t  is s t i l l  a c c e s s i b l e  f o r  r e p a i r .  A complete  
t u b e  c i r c u i t  is a t u b e  which h a s  been formed t o  i t s  d e s i g n  c o n f i g u r a t i o n ,  
welded t o  i t s  connec t ing  t u b e s  t o  make a t u b e  assembly, and t h i s  assembly 
welded t o  i t s  r e s p e c t i v e  t u b e s h e e t s .  All assembled t u b e  bundles  s h a l l  b e  
hel ium l e a k  t e s t e d  e i t h e r  as complete  bundles  o r  i n  s e c t i o n s , d e p e n d i n g  upon 
t h e  t u b e  bundle  c o n f i g u r a t i o n .  
employed, f o r  p u r c h a s e r ' s  approval .  

The s u p p l i e r s h a l l  propose t h e  method t o  b e  

4 . 6 . 3  Stress V e r i f i c a t i o n  T e s t i n g .  A stress c e r t i f i c a t i o n  t e s t  s h a l l  
b e  performed t o  v e r i f y  stress c a l c u l a t i o n s  and d e s i g n  methods, i f  s p e c i f i e d  i n  
t h e  Order ing  Data. 
t h e  test procedure  and proposed s t r a i n  gage l o c a t i o n s  and methods of a t t a c h -  
ment t o  t h e  p u r c h a s e r .  

Before t h e  tes t  i s  begun, t h e  s u p p l i e r  s h a l l  recommend 

4 . 6 . 4  S p e c i a l  Tests. S p e c i f i c  requi rements  f o r  development t e s t i n g  
o r  v e r i f i c a t i o n  of  a n a l y t i c a l  t e c h n i q u e s  w i l l  b e  s p e c i f i e d  i n  t h e  Order ing  
Data, i f  r e q u i r e d .  The s u p p l i e r  s h a l l  p ropose ,  f o r  p u r c h a s e r  a p p r o v a l ,  any 
t es t  programs deemed n e c e s s a r y ,  as t h e  d e s i g n  proceeds .  

4 . 6 . 5  Rust ing .  P r e c a u t i o n s  s h a l l  b e  taken  t o  a s s u r e  t h a t  no r u s t i n g  
of t h e  u n i t  s h a l l  r e s u l t  from p r e s s u r e  t e s t i n g  o r  l e a k  t e s t i n g .  

4.7 Marking V e r i f i c a t i o n .  All f i n i s h e d  cozponents ,  s p a r e  p a r t s ,  and 
s p e c i a l  h a n d l i n g  f i x t u r e s  shall b e  examined t o  e n s u r e  t h a t  they  are permanent ly  
marked f o r  purposes  of i d e n t i f i c a t i o n  i n  accordance w i t h  3.8.13.1. 
samples s h a l l  b e  marked f o r  i d e n t i f i c a t i o n ,  l o c a t i o n ,  and o r i e n t a t i o n .  

Material 

4 . 8  I n s t r u m e n t  C a l i b r a t i o n .  A l l  i n s t r u m e n t  components sha l l  b e  c a l i b r a t -  
ed a g a i n s t  c e r t i f i e d  s t a n d a r d s  having  known v a l i d  r e l a t i o n s h i p s  t o  n a t i o n a l l y  
recognized s t a n d a r d s ,  and i n  accordance w i t h  RDT F 2-2. 

5. PREPARATION FOR DELIVERY 

5.1 Deliverv Requirements.  The s u p p l i e r  sha l l  d e l i v e r  a l l  items t o  t h e  
d e s i g n a t e d  s i te .  
packaging and s h i p p i n g  p l a n  p r e s e n t i n g  t h e  p r a c t i c e s ,  p r o c e d u r e s ,  and i n s t r u c -  
t i o n s  t o  b e  fol lowed i n  meet ing t h e  requi rements  of 5.1.1, 5 . 1 . 2 ,  and 5.1.3 
and any a d d i t i o n a l  requi rements  s p e c i f i e d  i n  the Ordering Data. 

The s u p p l i e r  s h a l l  submit  f o r  t h e  p u r c h a s e r ' s  a p p r o v a l  a 

5 .1 .1  P r e p a r a t i o n .  Upon complet ion of a l l  shop t e s t i n g  and inspec-  
t i o n ,  t h e  s u p p l i e r  s h a l l  p r e p a r e  a l l  d e l i v e r a b l e  items f o r  d e l i v e r y  t o  t h e  
d e s i g n a t e d  s i te .  P l a n s  f o r  a l l  d i sassembly  ( a s  r e q u i r e d ) ,  r e c l e a n i n g  (if 
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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 ,  examinat ion,  e tc .  s h a l l  b e  approved by 
p u r c h a s e r .  Following p r e p a r a t i o n ,  a l l  d e l i v e r a b l e  i t e m s  s h a l l  b e  packaged i n  
accordance w i t h  t h e  requi rements  of 5 .1 .2 .  

5.1.2 Packaging and Packing.  The steam g e n e r a t o r  and any o t h e r  de- 
l i v e r a b l e  i t e m  s u b j e c t  t o  d e t e r i o r a t i o n ,  c o r r o s i o n ,  o r  damage s h a l l  b e  pack- 
aged i n  a manner t o  p r e s e r v e  them. 
i d e n t i f i c a t i o n  marking s h a l l  b e  i n  accordance w i t h  RDT F 7-2 and as s p e c i f i e d  
i n  t h e  Ordering Data.  
a t  t h e  s u p p l i e r ' s  f a c i l i t i e s ,  d u r i n g  t r a n s p o r t a t i o n  t o  t h e  d e s i g n a t e d  s i t e ,  
and a t  t h e  d e s i g n a t e d  s i t e .  
c o n t a i n e r  s h a l l  b e  marked on t h e  e x t e r n a l  s u r f a c e  of t h e  s h i p p i n g  c o n t a i n e r .  

A l l  s e a l i n g ,  packaging,  packing ,  and 

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  w h i l e  

The c e n t e r  of g r a v i t y  of t h e  loaded s h i p p i n g  

S u p p l i e r  h a n d l i n g ,  p r e s e r v a t i o n ,  packaging,  and s t o r a g e  procedures  s h a l l  
b e  prepared  f o r  p u r c h a s e r  a p p r o v a l  i n  accordance w i t h  RDT F 2-2. 
cedures  s h a l l t n c l u d e  i n s t r u c t i o n s  f o r  removing a l l  i t e m s  from packaging.  

These pro- 

5 . 1 . 3  Shipping.  The s u p p l i e r  s h a l l  b e  r e s p o n s i b l e  f o r  t h e  d e l i v e r y  
o f  a l l  items covered by this s tandard  t o  the d e l i v e r y  p o i n t .  These respon- 
s i b i l i t i e s  i n c l u d e ,  bur. are n o t  l i m i t e d  t o ,  t h e  f o l l o w i n g :  

5 . 1 . 3 . 1  Routing. The s u p p l i e r  s h a l l  recommend r o u t i n g  t o  t h e  
d e s i g n a t e d  s i t e  f o r  a l l  materials and components f o r  which h e  i s  r e s p o n s i b l e .  
When approved by t h e  p u r c h a s e r ,  t h e  s u p p l i e r  s h a l l  make a l l  arrangements  nec- 
e s s a r y  t o  s h i p  t h o s e  materials and components i n  accordance w i t h  t h e  terms of 
t h e  c o n t r a c t  and requi rements  of t h i s  s t a n d a r d .  

5 .1 .3 .2  Shipping I n s t r u c t i o n s .  The s u p p l i e r  s h a l l  p r e p a r e  and 
submit  s u i t a b l e  i n s t r u c t i o n s  t o  t h e  carr ier  f o r  h a n d l i n g ,  s h i p p i n g ,  i n - t r a n s i t  
s t o r a g e ,  unloading and s t o r i n g  of a l l  major  items f o r  which t h e  s u p p l i e r  h a s  
d e l i v e r y  r e s p o n s i b i l i t y .  

5 .1 .3 .3  Loading. Required s h i p p i n g  p o s i t i o n ,  s u p p o r t s ,  and c r a t i n g  
s h a l l  b e  determined by t h e  s u p p l i e r .  
f o r  loading  t h e  components on to  t h e  t r a n s p o r t i n g  v e h i c l e .  
equipment s h a l l  b e  des igned  t o  p r e v e n t  any damage t o  components d u r i n g  handl ing  
and s h i p p i n g  o p e r a t i o n s .  

The s u p p l i e r  s h a l l  p r o v i d e  s u p e r v i s i o n  
A l l  h a n d l i n g  

5.1.3.4 Documentation. The s u p p l i e r  s h a l l  i d e n t i f y  a l l  t e c h n i c a l  
documentation; e . g . ,  i n s t r u c t i o n s ,  drawings,  r e p o r t s ,  and manuals which are t o  
b e  shipped w i t h  t h e  d e l i v e r a b l e  items. 

5.1.4 Handl ing,  All h a n d l i n g ,  l i f t i n g ,  s u p p o r t i n g ,  and s h i p p i n g  
f i x t u r e s  n o t  s p e c i f i e d  by p u r c h a s e r  drawings s h a l l  comply w i t h  RDT F 8-6 
and t h e  fo l lowing  requi rements :  

5 .1 .4 .1  Hand1ing .Fix tures .  A l l  s p e c i a l  l i f t i n g  o r  h a n d l i n g  fix- 
t u r e s  s h a l l  b e  des igned  f o r  a s t a t i c  load  i n  accordance w i t h  RDT F 8-6. 

5.1.4.2 D u c t i l i t y  of L i f t i n g  Devices.  L i f t i n g ,  h a n d l i n g ,  and 
s h i p p i n g  f i x t u r e s  and l i f t i n g  a t t a c h m e n t s ,  p rovided  w i t h  t h e  components, fab-  

, 
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: 

r i c a t e d  from f e r r i t i c  materials s h a l l  b e  s u f f i c i e n t l y  d u c t i l e  t o  permi t  s a f e  
handl ing  and shipment a t  an ambient tempera ture  of minus 10°F. I f  shipment 
i s  scheduled  f o r  t h e  w i n t e r  months (October  through March, i n c l u s i v e )  and t h e  
a n t i c i p a t e d  ambient tempera ture  may b e  less t h a n  minus 10"F, t h e  manufac turer  
s h a l l  take s p e c i a l  p r e c a u t i o n s  t o  p r e v e n t  b r i t t l e  f r a c t u r e  of t h e  material .  
A l l  welds  s h a l l  b e  h e a t  t r e a t e d  as necessary  t o  comply w i t h  t h e  above req- 
u i rements .  ' 

5.1.4.3 L i f t i n g  P o i n t s .  L i f t i n g  p o i n t s  s h a l l  b e  as approved by 
t h e  p u r c h a s e r  a t  each s t a g e  of t h e  f a b r i c a t i o n .  

5 .1 .4 .4  UpendinK. I f  t h e  component t o  b e  handled r e q u i r e s  upend- 
i n g ,  p o i n t s  of a t tachments  f o r  c h a i n . f a l l s ,  t r u n n i o n s ,  o r  o t h e r  f e a t u r e s  
s h a l l  b e  provided  s o  t h a t  upending can b e  done i n  a s a f e ,  c o n t r o l l e d  manner. 

5 .1 .4 .5  Proof T e s t i n g .  Proof tests s h a l l  b e  performed on, and 
documented f o r ,  a l l  c r i t i c a l  l i f t i n g ,  h a n d l i n g ,  s u p p o r t i n g ,  and s h i p p i n g  
f i x t u r e s  p r i o r  t o  u s e  on components t o  a s s u r e  s a f e  h a n d l i n g  of t h e s e  com- 
ponents .  
t e s t i n g  by a s u i t a b l e  method which w i l l  n o t  i n t e r f e r e  w i t h  t h e  i n t e r p r e t a t i o n  
of  t h e  n o n d e s t r u c t i v e  examinat ion r e q u i r e d  by t h i s  s t a n d a r d .  

I f  p a i n t e d ,  t h e s e  i t e m s  s h a l l  b e  s t r i p p e d  t o  b a s e  metal p r i o r  t o  

6. NOTES AND ORDERING DATA CHECKLIST 

6 . 1  Notes .  

6.1.1 S p e c i a l  o r  n o v e l  des ign  f e a t u r e s  may r e q u i r e  performance test- 
i n g  where t h e  s t a t e - o f - t h e - a r t  is such t h a t  a n a l y s e s  a l o n e  cannot  p r o v i d e  
v e r i f i c a t i o n .  Confirmation t e s t i n g  can b e  recommended only  a f t e r  t h e s e  
a n a l y t i c a l  areas have been i d e n t i f i e d .  
t o g e t h e r  de te rmine  t h e  need f o r  and t h e  e x t e n t  of s p e c i f i c  performance v e r i f i -  
cation tests. 

6.1.2 

The p u r c h a s e r  and s u p p l i e r  sha l l  

The p u r c h a s e r  w i l l  provide" a p r e s s u r e  r e l i e f  sys tem des igned  t o  
relieve t h e  b u i l d u p  of p r e s s u r e  caused by a small water-to-sodium leak o r  by a 
f a u l t y  c o n t r o l  system i n t e n d e d  f o r  m a i n t a i n i n g  i n e r t  g a s  p r e s s u r e .  
p r e s s u r e - r e l i e f  sys tem w i l l  b e  provided  by t h e  p u r c h a s e r  t o  relieve t h e  sodium- 
s i d e  when the r e l i e f  c a p a c i t y  of t h e  f i r s t  p r e s s u r e - r e l i e f  system i s  exceeded. 

A second 

6.2 Compliance. O r d e r i n g  D a t a  f o r  t h e  steam g e n e r a t o r  w i l l  b e  c e r t i f i e d  
by a q u a l i f i e d  r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r ,  r e p r e s e n t i n g  t h e  purchase:- 
t o  b e  c o r r e c t  and complete w i t h  r e s p e c t  t o  t h e  s p e c i f i e d  - func t ions  and opera t -  
i n g  c o n d i t i o n s  i n  compliance w i t h  S e c t i o n  I11 of t h e  Code. 

6 .3  Heat Exchanger S p e c i f i c a t i o n  Shee t .  
s p e c i f i c a t i o n  s h e e t  used i n  t h e  procurement of heat exchangers .  
h a s  been prepared  and recommended f o r  use by TEMA. 
s t a n d a r d ,  th i s  s h e e t  may b e  used as shown, o r  modi f ied  a s  r e q u i r e d ,  i n  t h e  
procurement of sodium-heated steam g e n e r a t o r s .  

F i g u r e  1 is an example of a 
T h i s  s h e e t  

For  purposes  of t h i s  
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6.4 Order ing  Data C h e c k l i s t .  The d e t a i l e d  d a t a  and c o n d i t i o n s  
n e c e s s a r y  t o  d e s i g n ,  f a b r i c a t e ,  examine, tes t ,  and d e l i v e r  a sodium-water 
steam g e n e r a t o r  i n  accordance w i t h  t h i s  s t a n d a r d  are i n c l u d e d  i n  t h e  Ordering 
Data.  
The l i s t  i n c l u d e s  t o p i c s  t o  which the s t a n d a r d  makes s p e c i f i c  r e f e r e n c e s ,  as 
w e l l  as o t h e r  supplemental  i n f o r m a t i o n  which w i l l  be d e f i n e d  by the  p u r c h a s e r .  

These s u b j e c t s  are a l s o  l i s t e d  below i n  t h e  Ordering Data  C h e c k l i s t .  I? 

I t e m  Refer  t o  Paragraph 

Genera l  Design Requirements 

1. D e s c r i p t i o n  3 . 1 . 1  

2. Type 3 . 1 . 1  

3. Funct ion  3 . 1 . 1  

4. Design b a s i s  i n c l u d i n g  d e s i g n  l i f e  3.1.1 

5. I n s e r v i c e  i n s p e c t i o n  requi rements  3 .1 .3 .1  

6. Cover g a s  s p e c i f i c a t i o n s  3.1.6 

7 .  Q u a n t i t y  of r e s i d u a l  sodium al lowed a f t e r  
d r a i n a g e  3.1.7.2 

8. L i m i t s  on s i z e  and weight  3 .1 .8  

9. Heatup rates 3.1.9.2 

10. I n s u l a t i o n  requi rements  3 .1 .9 .3  

11. Trace h e a t e r  requi rements  3.1.9.3 

12. Environmental  c o n d i t i o n s  3.1.11 

Thermal and Hydraul ic  Design Requirements 

13. Opera t ing  c o n d i t i o n s  

1 4 .  Load range  

15. Thermal t r a n s i e n t s  

3.2.1.1, 3.2.2.1,  3.3.1, 
3.3.3.1, 3.3.3.2, 3.3.4,  
3 .3 .5 ,  3.6 

3 .2 .1.1,  3 .2 .2 .1 ,  3 .2 .2 .2 ,  
3.3.1, 3.3.3.1,  3.3.3.2,  
3 .3 .4 ,  3.3.5 

3 .2.1.1,  3 .2 .2 .1 ,  3.2.10, 
3 .3 .1 ,  3.3.3.1,  3 .3 .3 .2 ,  

3.11.2 
3 .3 .4 ,  3 .3 .5 ,  3.11.1.1, 
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- I t e m  Refer  t o  Paragraph  

16. N a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  3.2.2.2,  3 . 3 . 1  

17. D r a i n a b i l i t y  requi rements  3 .2 .1 .1  

18. Sodium p u r i t y  3 .2 .3  

19. B o i l e r  water p u r i t y  3.2.4 

20. Feedwater p u r i t y  3 .2 .4  

2 1 .  Number of t u b e s  and t h e i r  d i s t r i b u t i o n  
t h a t  may b e  plugged a t  t h e  t i m e  of d e l i v e r y  3 .2 .5 .1  

22. Water/steam-side p r e s s u r e  drop 3.2.6 

23. Sodium s i d e  p r e s s u r e  drop 3.2.6 

24. Sodium s i d e  f o u l i n g  3.2.7 

S t r u c t u r a l  Design Requirements 

25. S e i s m i c  l o a d s  3.3.2 

26. V i b r a t i o n  t e s t i n g  3.3.3.2 

27. Nozzle  l o a d s  and t i m e  dependent response  
c h a r a c t e r i s  t i c s  3.3.6 

28. High tempera ture  d e s i g n  c r i t e r i a  3.3.8.2 

29. S h e l l  p r o t e c t i o n  requi rements  3 .3 .9  

30. Sodium-water r e a c t i o n  3.3.10 

31. Corrosion al lowance c r i t e r i a  .3.3.12 

Connect ions,  Accesses ,  and Appurtenances 

32. I n s u l a t i o n  s u p p o r t s  and thermal  requi rements  3 .4 .3  

33. SG movement l i m i t a t i o n s  3.4.5.2 

34. Foundat ion and s u p p o r t  s t r u c t u r e s  d e s i g n  
i n f o r m a t i o n  and i n t e r f a c e  r e s p o n s i b i l i t y  3 . 4 . 6 . 1  

35. P i p i n g  connec t ions  requi rements  3.4.7 

36. B o l t  screw t h r e a d  s p e c i f i c a t i o n s  3.4.8 

-. ... 
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3 7 .  

38 .  

39 .  

40 .  

41 .  

4 2 .  

4 3 .  

44 .  

4 5 .  

4 6 .  

4 7 .  

48 .  

49 .  

5 0 .  

5 1 .  

5 2 .  

5 3 .  

5 4 .  

5 5 .  

Item - 
Preheating system support requirement 

Ins t rument at i on 

Instrument listings 

Sodium level indication 

Pressure gages 

Temperature instrumentation 

Flow instrumentation 

Water-to-sodium leak detection 

External leak detection 

Operating Conditions 

Definitions of normal, upset, emergency 
and faulted conditions 

Materials of Construction 

General requirements 

Material samples 

Fabrication 

Tube plug welding time period 

Tube plug demonstration criteria 

Tube- to- tub e sheet and tube- t o- t ube welds 
qualification samples and data 

Heat treatment - approval, requirements and 
number of record copies 

Surface finish requirements 

Cleanliness control and cleaning require- 
men t s . . I  

Identification of subcomponents 

Nameplate information 

Refer to Paragraph 

3 .4 .9  

3 . 5 . 1 . 1  

3 . 5 . 2  

3 .5 .3  

3 . 5 . 4  

3 . 5 . 5  

3 . 5 . 6  

3 . 5 . 7  

3.6 

3 .7 .1  

3 .7 .3  

3 .8 .2 .2  

3 . 8 . 2 . 2  

3 . 8 . 2 . 4  

3 .8 .3  

3 .8 .5  

3 . 8 . 9  

3 .8 .13 .2  

3 . 8 . 1 3 . 3  
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- Item Refer to Paragraph 

Installation and Field Services Requirements 

56. Services to be rendered 3 .9 .1  

57. Storage requirements 3.9.3 

58. Handling equipment requirements 3.9.4 

59. Installation requirements 3.9.6, 3 .9 .7  

Safety 

60. Water/steam-side pressure relief design 
p ar ame t e rs 3.10 .1  

61. Sodium-side pressure relief requirements 3.10.2 

62. Water-side isolation requirements 3.10.3.1 

63. Sodium removal requirements 3.10.3.2 

Reports and Documentation 

64. Interim report requirements 3.11.2 

65. Periodic and progress report intervals 3.11.3 

66. Final report illustration requirements 3.11.4 

67. Time and approval requirements including 
number of copies required for reports, pro- 
cedures, and other documents 3.11.5, 3.11.6, 3.11.7.2 

68. Operations and maintenance manual photographs 3.11.8 

69. Time, number of copies and approval 
requirements of drawings 3.12 

70. Number of tube plugs to be supplied 3.12.6 

Quality Assurance Requirements 

71. Material visual examination requirements 4.4.1 

72. Material nondestructive examination 
requirements 4.4.2 

73, Controlling standards for examination 
during fabrication 4.5 .1  
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Item - Refer to Paragraph 

74. Visual and dimensional examination 
requirements for welds 4.5.2.3 

75. Liquid-penetration and magnetic-particle 
examination criteria 4.5.3, 4.5.3.2 

76. Examination of weld repairs 4.5 .4  

Testing 

77. Hydrostatic testing specifications 4.6.1.1 

78. Pressure to be maintained after pneumatic 
testing 4.6.1.2 

79. Helium leak testing acceptance standards 4.6.2 

80. Stress verification testing requirements 4.6.3 

81. Special test requirements 4.6.4 

Preparation for Delivery 

82. Delivery requirements 5.1  

83. Packaging and packing requirements 5.1.2 

Notes and Ordering Data 

84. Checklist compliance 6.2 

A 
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