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F O R E W O R D  

T h i s  document h a s  been p r epa red  t o  s a t i s f y  t h e  r equ i r emen t s  of 

Regu l a t i on  7 ,  Chap te r  V I I I  of t h e  I n t e r n a t i o n a l  Convention f o r  t h e  S a f e t y  

of L i f e  a t  Sea ,  1960,  t o  s e r v e  a s  a  handy r e f e r e n c e  document f o r  many 

pe r sons  i n  t h e  Savannah Program and t o  s e r v e  a s  a  document of s i g n i f i -  

c a n t  v a l u e  i n  t h e  NS Savannah o p e r a t o r  t r a i n i n g  programs,  I t  is  t h e r e -  

f o r e  more comprehensive and d e t a i l e d  i n  n a t u r e  t h a n  would be nece s sa ry  

i f  i t s  o n l y  purpose  was t h e  f u l f i l l m e n t  of t h e  SOLAS Convention r e q u i r e -  

ments .  

To f a c i l i t a t e  u s e  of t h i s  document,  c e r t a i n  l a r g e  drawings  and 

f low s h e e t s  r e f e r r e d  t o  i n  t h e  t e x t  have been i nc luded  i n  Appendix D. 

They appea r  i n  Appendix D i n  t h e  o r d e r  of r e f e r e n c e  t a  them i n  t h e  t e x t .  

In  a l l  d rawings  and i n  t h e  t e x t ,  t h e  a u x i l i a r y  sys tems  a r e  r e f e r r e d  t o  

by u s e  of symbols a s  l i s t e d  below: 

Svstem 

Containment c o o l i n g  
C o n t r o l  r od  d r i v e  
I n t e r m e d i a t e  c o o l i n g  
Data a c q u i s i t i o n  
Emergency c o o l i n g  
Hydrogen a d d i t i o n  
Nuclear  i n s t r u m e n t a t i o n  
Equipment d r a i n  and was t e  c o l l e c t i o n  
Pr imary  p r e s s u r i z i n g  
Pr imary  l oop  p u r i f i c a t i o n  
Pr imary  r e l i e f  
R a d i a t i o n  m o n i t o r i n g  
Reac to r  s p a c e  v e n t i l a t i o n  
Sampling 
B u f f e r  s e a l  
S o l u b l e  po i son  
Waste d i l u t i o n  and d i s p o s a l  
Gaseous w a s t e  d i s p o s a l  and c o l l e c t i o n  

Symbol 

CC 
CRD 
CW 
DA 
DK 
HA 
N I  
PD 
PE 
PP 
PR 
RM 
RSV 
SA 
SL 
SP 
WD 
WL 



P a g e  

. . . . . . . . . . . . . . . . .  1 . INTRODUCTION AND SUMMARY 1- 1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  2 . SHIP DESCRIPTION 2- 1 

. . . . . . . . . . . . . . . . . . . . .  3 . SITE AND SITE CRITERIA 3- 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . CONTAINMENT 4- 1 

. . . . . . . . . . . . . . . . . . . . . . . .  5 . RADIATION SHIELDING 5- 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . REACTOR CORE 6- 1 

7 . PRIMARY COOLANT SYSTEM . . . . . . .  

. . . . . . . . . . . . . . . . . .  8 . POWER CONVERSION SYSTEMS 8- 1 

. . . . . . . . . . .  9 . REACTOR PLANT AUXILIARY SYSTEMS 9- 1 

. . . . . . . . . . . . . . .  10 . INSTRUMENTATION AND CONTROL 10- 1 

. . .  1 1 . ADMINISTRATIVE AND PROCEDURAL SAFEGUARDS 1 1 - 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 . SHIP ACCIDENTS 12-1 

. . . . . . . . . . . . . . . . . . . .  13 . POWER PLANT ACCIDENTS 13-1 

APPENDIXES 

. . . . . . . . . . . . . . . .  A . Containment Pene t ra t ions  A- 1 
. . . . . . . . . . . . . . . . . . . . . . . .  B . Sea  T r i a l  Data B - 1  

. . . . . . . . . . . . . . . . . . . . . . . . . .  C . Refe rences  C - 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  D . Drawings D - 1  

Note: A detai led table of contents p recedes  each section . 



LIST OF FIGURES ---- -- 

u 
Figu re  

The Fo l lowing  F i g u r e s  Fol low Page 2-9 

Wheel house Console  D e t a i l  
N S  Savannah Br idge  
F i r e  E x t i n g u i s h i n g  Syst-eln 
F i r e  Mains 

The Fo l lowing  F i g u r e s  Fol low Page 4-18 

S i m p l i f i e d  Drawing of t h e  Containruent System 
Arrangement of P r i n c i p l e  Components i n  Containment V es se l  
Arrangement ,  Containment Vessel 
Containmcnt Ves se l  Leak T e s t i n g  Arrangement 
C o r ~ t a i n m e r ~ t  Leak Ra te  
T y p i c a l  Sin ip l i f  i e d  Schemat ic  of Double Valve and T e l l - T a l e  
Mon i to r i ng  A r r a n g e r ~ ~ e n t  
Roughing F i l t e r  D e t a i l s  
Abso lu t e  F i l t e r  . 
I o d i n e  Adsorber  As'sembly 
I o d i n e  Adsorber  D e t a i l s  
Containment I n e r t i n g  System 

The Fo l l owi ng  F i g u r e  Fo l lows  Page 5-14 

Dose  ate Froin F a i l e d  Fue 1 

The Fo l l owi ng  F i g u r e s  Fol low Page 6-33 

Fuel  Element 
F u e l  Tube - 
Cross  S e c t i o n  of Core 
Core Flow D i s t r i b u t i o n  ( ~ e s i g n )  
V a r i a t i o n  of Power Doppler  C o e f f i c i e n t  With Burnup 
Moderator Temperature  C o e f f i c i e n t  V a r i a t i o n  With Burnup 
Moderator  Temperature  C o e f f i c i e n t  V a r i a t i o n s  With Modera1;or 
Temperature  I 

* 

P r e s s u r e  F o e f f i c i e n t  V s  Burnup 
Void C o e f l i c i e n t  V a r i a t i o n  With Burnup 
O p e r a t i n g  C o e f f i c i e n t  V a r i a t i o n  With Burnup 

The Fo l lowing  F i g u r e s  Fol low Page 7-13 

One-Twelf t h  S c a l e  Model of Reac to r  System Components i n  
Containment Ves se l  
Pri tnary System A c t i v i t y  
Reac to r  Vessel and I n t c r n a l s  
Stearn Genelma.-tor 
P r e s s u ~ i z e i *  
Genera X Arrangemen t of P r e s s u r i z e r  
Prinlary Coolanlt Pump - A l l i s  Chalmers 
Pr imary Coolan t  Pump - Westinghouse 



LIST O F  FIGURES (Cont 'd) - 

Figure  

, The Following F igu re s  Follow Page  7-  13 

7-9. P r i m a r y  Pump  P e r f o r m a n c e  - Allis  Cha lmer s  . 
7- 10. P r i m a r y  Pump  P e r f o r m a n c e  - Westinghouse 

.The Following F igu re s  Follow P a g e  8-72 

P e r f o r m a n c e  Cha r t  
Maneuvering Valve C h a r a c t e r i s t i c  
Mois ture  Sepa ra to r  
Maximum Allowable Disposa l  Rate  of Radioactive Waste Liquid . 
t o  Main Condenser  Cooling Water  
Daily Maximum Allowable Disposa l  Rate  of Radioactive Waste  
Liquid t o  Main Condenser  Cooling Wate r  
Purnp Setting Vs Pump  Capaci ty  Curve  
Blowdown Evapora tor  
pH  Vs Poi3 Concentra t ion f o r  Secondary P l an t  Watcr  Chemis t ry  
Heat Balance and Flow Diag ram,  Operat ion a t  20,000 shp  
Heat Balance and Flow Diag ram,  Operat ion at 22,000 shp  
NS Savannah Standardizat ion Curve  
Reac tor  Power  Vs Shaft R P M  - 1800 Tous Bal las t  - No Cargo  
Ship Speed and Slip V s  Shaft R P M  - 1800 Tons Bal las t  - No 

I 

Cargo  
Raydis t  Plot  of Quick R e v e r s a l  As t e rn  and Ahead 4 

The Following F igu re s  Follow P a g e  10-78 

Reac tor  Control  Loops 
Main Control  Room A r r a n g e m e n t  
Main Console A r r a n g e m e n t  
Control  Rod Drive Equipment  R-  Deck P l a n  View 
Nuclear  Ins t rumenta t ion  Range and Action 
Measured  Nuclear  Ins t rumenta t ion  Over lap  
Neutron Detec tor  Pos i t ions ,  Side View 
Nuclear  Ins t rumenta t ion  Cabinets 
Nuclear  Ins t rumenta t ion  Power  Supply 
Source  Range Inst runlentat ion Block Diag ram 
Source Range Ins t rumenta t ion ,  Channel 1 
Source  Range Ins t rumenta t ion ,  Channel 3 
In te rmedia te  Range Ins t rumenta t ion  Block Diag ram 
In te rmedia te  Range I l ls t rumentat ion 
Power  Range Instrumerltat ion Block Diag ram 
Power  Range Ins t run ien ta t io~l  
Reac tor  Safety Sys t em Block Diag ram 
Reac tor  High- T e m p e r a t u r e  Scr.am Inst rumentat ion 
Reac tor  High- Low P r e s s u r e  S c r a m  Inst rumentat ion 
Pump Monitor 
Low Flow S c r a m  
C o ~ ~ t r o l  I-iod Drive Ass einbly 
Control  Rod Dr ive  Hydraulic Systern Schematic  
Norma l  Posit ioning and P r c s  s l l re  Balancing Simplified Flow 
D i a g r a n ~  



LIST OF FIGURES (Con t ' d )  

F i g u r e  

The  F o l l o w i n g  F i g u r e s  F o l l o w  P a g e  10-78 

Scram S i m p l i f i e d  F low Diagram 
Z e r o  P r e s s u r e  O p e r a t i o n  S i m p l i f i e d  Flow Diagram 
R a d i a t i o n  M o n i t o r i n g  Equipment  C a b i n e t  A 
R a d i a t i o n  M o n i t o r i n g  Equ ipmen t  C a b i n e t  B 
RMS C h q n n c ~ l s  1 Through  6 a n d  1 4  
RMS ChanneJs  8 and  9 
RMS C h a n n e l s  10 a n d  11 
RMS C h a n n e l s  1 2  and  13 

The  F o l l o w i n g  F i g u r e s  F o l l o w  P a g e  13-78 

S t a r t u p  A c c i d e n t  - T o t a l  R e a c t i v i t y  
S t a r t u p  A c c i d e n t  (4  X 10-3 n k / s e c )  
S t a r t u p  A c c i d e n t  P e a k  V a l u e  of T h i r d - P a s s  Average  Heat Flux 
S t a r t u p  A c c i d e n t  - E f f e c t  o f  C o n t r o l  Rod I n s e r t i o n  Time on  
T h i r d - P a s s  Average  H e a t  F l Q x  
Rod W i t h d r a w a l  A c c i d e n t  - P e a k  Power V s  R e a c t i v i t y  A d d i t i o n  
R a t e  
Rod W i t h d r a w a l  A c c i d e n t  - E f f e c t  on I n i t i a l  Power L e v e l  on 
T h i r d - P a s s  Average  H e a t  F l u x  
Rod W i t h d r a w a l  A c c i d e n t  - E f f e c t  o f  D o p p l e r  a n d  Moderator 
T e m p e r a t u r e  C o e f f i c i e n t s  on T h i r d - P a s s  Average  Heat Flux 
Rod W i t h d r a w a l  A c ~ ~ i d e n t  R e a c t o r  Power V s  T ime,  4 Pumps 
Rod W i t h d r a w a l  ~ c c l d e n t  - P r e s s u k e  V s  R e a c t i v i t y  A d d i t i o n  
R a t e ,  2 Pumps 
Rod W i t h d r a w a l  A c c i d e n t  - P r e s s u r e  Vs Time 
R e a c t i v i t y  A c c i d e n t  V e r i f i c a t i o n  
R e a c t i v i t y  A d d i t i o n  A c c i d e n t  - E x p e r i m e n t a l  V s  A n a l y t i c q l  
R e s u l t s  
C o l d  Loop S t a r t u p  A c c i d e n t  - Flow T r a n s i e n t - V a l v e  L i m i t i n g  
C o l d  Loop S t a r t u p  A c c i d e n t  - Flow Trans i en t -Pump L i m i t i n g  
Co ld  Loop S t a r t u p  A c c i d e n t  
S team Demand, H e a t  T r a n s f e r ,  a n d  R e a c t o r  Power V s  T i m  
P r i m a r y  a n d  S e c o n d a r y  T e m p e r a t u r e  V s  Time - Steam Leak 
Maximum R e a c t o r  Power V s  S team Leak  R a t e  
Maximum Steam Leak  - Maximum R e a c t o r  Power V s  High  Power 
T r i p  P o i n t  
R e a c t i v i t y  V a r i a t i o n s  D u r i n g  Xenon T r a n s i e n t  
Power I n c r e a s e  Due t o  Xenon B u r n o u t  - N o  C o n t r o l  A c t i o n  
R e a c t o r  Power F o l l o w i n g  Sudden c l o s i n g - s t e a m  S t o p  V a l v e s  
P r i m a r y  C o o l a n t  T e m p e r a t u r e s  F o l l o w i n g  Sudden  C l o s i n g  o f  
Steam S t o p  V a l v e s  
Flow Coastdown L i m i t s  o n  R e a c t o r  O p e r a t i o n  
L o s s  o f  Flow - F o u r  Pumps 
L o s s  o f  Flow - T h r e e  Pumps 
L o s s  o f  F low - Two Pumps 
C a s e  G Bo t tom B r e a k  12-9/16 i n .  D i a m e t e r  Doub le  Ended ,  
Flow B a f f l e  I n t a c t  



LIST OF FIGURES (Cont'd) 

F i g u r e  The  f o l l o w i n g  F i g u r e s  F o l l o w  Page  13-78 

F r a c t i o n  o f  C o r e  Slumped V s  Time ( t o  3995 sec) 
F r a c t i o n  o f  Core  Slumped V s  Time ( t o  1 2 , 2 0 0  sec) 
Water Remaining  i n  Flow B a f f l e  V s  T i r e  
F r a c t i o n  o f  C l a d d i n g  O x i d i z e d  V s  Time 
C u m u l a t i v e  Hydrogen G e n e r a t e d  V s  Time 
F l a m m a b i l i t y  L i m i t s  o f  Hydrogen - A i r  Steam 
M i x t u r e s  .. 
Arrangement  of ~ e a c  tor Vessel Lower Head and 
I n s u l a t i o n  
Reactor V e s s e l  S i m u l a t i o n  fbr TIGER 
Maximum Reactor Vessel T e m p e r a t u r e  V s  Time 
T e m p e r a t u r e  D i s t r i b u t i o n  i n  Reactor Vessel Wal l  
a t  6 0 0  M i n u t e s  - O0 L i s t ,  2780% F u e l  T e m p e r a t u r e ,  
63 M i n u t e s  I n i t i a l  C o n t a c t  Time 
T e m p e r a t u r e  D i s t r i b u t i o n  i n  Reactor Vessel Wal l  
a t  600 M i n u t e s  - 1 5 O  L i s t ,  27800F F u e l  T e m p e r a t u r e ,  
63 M i n u t e s  I n i t i a l  C o n t a c t '  Time 
Con ta inmen t  P r e s s u r e  H i s t o r y  
Dose R a t e  i n  t h e  Forward  C o n t r o l  Area 
Dose R a t e  i n  t h e  C o n t r o l  C e n t e r  
Dose Rate i n  t h e  Emergency D i e s e l  G e n e r a t o r  Room 
Dose Rate i n  the .  B r i d g e  
D o s e R a t e  a t  the E n g i n e  Room Forward  Bulkhead  
R a d i a l  Power P r o f t F e  2000 EFPH 
R a d i a l  Power P r o f i l e  700b  EFPH ' 
Maximum Reactor Vessel T e m p e r a t u r e  V s  Time 
( S h u f f l e d  C o r e )  
T e m p e r a t u r e  D i s t r i b u t i o n  i n  Reactor V e s s e l  Wal l  
a t  600 M i n u t e s  - 150 L i s t ,  2780°F F u e l  Tempera- 
ture, 38 M i n u t e s  I n i t i a l  C o n t a c t  Time (Case  1) 
T e m p e r a t u r e  D i s t r i b u t i o n  i n  Reactor V e s s e l  Wal l  
a t  600 M i n u t e s  - 1 5 O  L i s t ,  2780- F u e l  Tempera- 
t u r e ,  45 M i n u t e s  I n i t i a l  C o n t a c t  Time (Case 2 )  
Water Remaining  i n  Flow B a f f l e  Vs Time ( S h u f f l e d  
C o r e )  



LIST O F  DRAWINGS 

Drawing No. 

SK-9-392 

1A-3 10-5-365 

RC 04-5-757 

FC-J-339 

529-200-6 

RS 101-F-120 
Sheet 1 

RS 101-F-120 
Sheet 2 

529-200-8 

Piping and Instrument  Symbols 

Booklet of General  P lans  

Capacity P l a n  

F i r e  Control P l a n  

Arrangement  of Containment Vessel  
Penet ra t ions  

P ipe  Penetrat ion 

E lec t r i ca l  Penet ra t ions  

Reactor  Space Ventilation Sys tem 
Flow Sheet 

Reactor  Compartment  Ventilation 
System, Cooling Section 

Reactor  'Compartment Ventilation 
System, Exhaust Section 

Arrangement  of Secondary Shielding 
(She,et 1 ) 

Arrangement  of Secondary Shielding 
(Sheet 2) 

Reactor  Vesse l  and Internals  

F u e l  Element 

Control Rod - Follower Rod Assembly 

P r i m a r y  Sys tem 

P r i m a r y  Shield Tank and Reactor 
Vesse l  

P o r t  S team Generator  Arrangement  

I1U1l Shaped Heat Exchanger Arrange-  
ment 

Arrangement ,  54" ID Steam Drum 
fo r  P o r t  Generator  

Arrangement ,  S team Drum Enternals 

S e c t i ~ n  of Allis -Chalmers  P r i m a r y  
P u m p  

Section of Westinghouse P r i m a r y  Pump 

P a g e  

D -2 

D-3 

D-7  

D-8 



LIST O F  DRAWINGS (Cont Id) 

Page  - 
D-28 

Drawing No. Title 

MS 301-5-536 Flow Diagram S team Plant  Sys tems 

RC 04-$-752 Arrangement  of Machinery - Engine 
Room P l a n  

RC 04-5-753 Arrangement  of Machinery - Engine 
Room Sections 

Arrangement  of Machinery - Engine 
Room Sections 

Arrangement  of Machinery - Engine 
Room Elevations 

Diagrammatic  Arrangement ,  Main and 
Auxiliary High P r e s s u r e  and In terme - 
diate P r e s s u r e  Sys tems 

Low P r e s s u r e  S team Generator  

Maneuvering Valve Manifold As s e m -  
bly 
Diagram of Governor Sys tem 

High P r e s s u r e  Turbine Section 

Steam Seal  and Dra in  Sys tem 

Low P r e s s u r e  Turbine Section 

Reduction Gear  Section 

Diagram of Oil  Distributing Sys tem 

Lubricating Oil  Serv ice  Sys tem 
Schematic 

Lubricating Oil  Fil l ing, T rans fe r  and 
Purifying Sys tem 

Main Condenser 

Deaerating Feed  Water Heater  - Sec-  
tion 

Main Air  Ejec tor  

Power  Sys tem - Elem,  Wiring Diagram 

1500 KW Turbine Assembly 

Diagram of Lubrication and Control Sys - 
tern 

Governor With Synchronizer 

Assembly of Reduction Gear  

Auxiliary Condenser 



LIST O F  DRAWINGS (Cont 'dl 

Drawing No. 

E 4 - M l A 2 2 - 5 3 1 x 1  

NN1 8 5 - F - 3 9 0  

WD 3 2 - F - 3 8 0  

Title 

Auxiliary Air  Ejec tor  

Instrument  Air  Sys tem Diagram 

Waste Dilution and Disposal System 
Diagrammatic  

Sampling Sys tem 

Emergency Cooling Sys tem 

Soluble Poison Sys tem 

P r i m a r y  Loop Purif icat ion Sys tem 

Buffer Sea l  Sys tem Schematic 

Hydrogen Addition Sys tem 

P r i m a r y  Relief Sys tem 

Intermediate  Cooling System 

Containment Cooling Sys tem 

Auxiliary Core  Cooling 

P r i m a r y  P r e s s u r e  Sys tem 

Equipment Dra in  and Waste Collection 
Sys tem 

Gaseous Waste Collection and Disposal 
Sys tem 

Control Console Layout 

Control Rod Drive Mechanj.sm, Upper 
Section 

Control Rod Drive Mechanism, Lower 
Section 

Control Rod Hydraulic Sys tem 

Control Rod Drive Line Assembly 

Control Console - Rod Drive Controls 

Buffer Sea l  

GE Cubicle - P a n e l  Layout 

Page  

D - 5 3  

D-54 


