


__ LEGAL NOTICE ...... 

Thks report w a s  preporcd os an nccovnt  of  Government spinsored w o r t .  
nor tile Coniw~ssion,  nor any person acting on be'laif of the Commission 

A h4okes  nny worronty or represen%at~on,  e x p r e s s e d  or rmplted, with resr,ect t o  the  accuracy ,  
comp:-tenezs, or urofvlness of t h e  ir~formattlon Lontoiiicd 1 0  t h i s  reoor t ,  or that the use of 

any snformot,op, opporatus,  method, or process  Idisclosed ~li  t i l t +  report may not in fr inge  

pr iv i t s ly  ownad r igh<$,  or 

3. Assumaa any 1,obllit it .s  with resperr  i o  the u s e  of, or for danoges resul t ing  from the VI*> of 

ony qnformm,on, opporatus ,  m r h c d ,  or p r v i e s s  dsac losed to this raport 

As used # t i  the above, "persen oc:,ng zn beholf of the C o t n n , i ~ s i o n ' '  includes riny employee  of 

cnntroctor ot the Commission, or empI7yee  of such contractor, to the  extent  t h t  such employen 
or contractor of  the Con:rn!sslonr or ewployee of  such contractor propures,  disse:n~natcs, or 

provides o c c e ~ s  I O ,  cony ~niornmtron p w s u o i t  io his *mploymont or contract with thr !:Ostml5SlO?, 
or 1))s unipluyment with such contractor.  

Neither the  United States ,  



3 

CONTENTS 
Page 

Introduction ................................................... 4 

Operating Limits ............................................... 4 

A . Reactor Building ....................................... 4 

1 . Controlled Leakage into Building. .................. 4 

2 . Emergency Containment Action ....................... 4 

B . Reactor Core ........................................... 5 

1 . Maximum Fuel Loading ............................... 5 

2 . Maximum Power ...................................... 5 
3 . Power Scram ........................................ 5 

4 . Maximum Heat Flux .................................. 5 

C . Primary Cooling System ................................. 5 

D . Secondary Cooling System ............................... 5 

E . Reactor Pool  ........................................... 6 

F . Emergency Cooling System ............................... 6 

G . Control and Safety System .............................. 6 

1 . Mechanical Control ................................. 6 

2 . Control and Safety Instrumentation.. ............... 6 

a . Minimum for Startup ............................ 7 

b . Minimum for Power Operation .................... 7 

c . Instrument Checks .............................. 8 

H . Radiation Monitoring System ............................ 8 

1 . Radiation Level Monitors ........................... 8 

2 . Gas Discharge Monitors ............................. 8 

I . Experiments ............................................ 8 

J . Administrative and Procedural Safeguards ............... 9 

1 . Personnel Qualifications ........................... 9 
2 . Minimum Staff Requirement .......................... 9 

3 . Procedures ......................................... 9 

3 44Sb 0543538 L 



4 

INTRODUCTION 

The i n t e n t  of t h i s  document i s  t o  e s t a b l i s h  a l i m i t  f o r  each oper -  

a t i n g  v a r i a b l e  which h a s  d i r e c t  r e a c t o r  s a f e t y  s i g n i f i c a n c e .  

l i m i t  d e s i g n a t e s  a r e a l i s t i c  boundary t o  t h e  o p e r a t i n g  range o f  t h e  

v a r i a b l e ;  t h e r e f o r e ,  each l i m i t  can be approached w i t h  conf idence  t h a t  

t h e  s a f e t y  of t h e  r e a c t o r  w i l l  not  be compromised. The ORR o p e r a t i n g  

procedures  a r e  prepared s o  as t o  provide  r e a s o n a b l e  a s s u r a n c e  t h a t  t h e  

r e a c t o r  w i l l  be opera ted  w i t h i n  t h e  s t a t e d  o p e r a t i n g  s a f e t y  l i m i t s .  

AEC approval  i s  r e q u i r e d  f o r  changes t o  t h e  o p e r a t i n g  s a f e t y  l i m i t s .  

Each 

OPERATING LIMITS 

A .  Reactor  B u i l d i n g  

1. In leakage  w i l l  be maintained d u r i n g  normal o p e r a t i o n  by means 

o f  roof  f a n s  and t h e  b u i l d i n g  v e n t i l a t i o n  system ( v i a  d u c t s  and 

t h e  2 5 0 - f t  s t a c k ) .  When i n  containment ,  i n l e a k a g e  w i l l  be 

maintained by means of t h e  b u i l d i n g  v e n t i l a t i o n  system only .  

a .  Minimum exhaust  r a t e - - S u f f i c i e n t  t o  main ta in  i n l e a k a g e  

through a l l  b u i l d i n g  openings cor responding  t o  approxi -  

mately 4,000 cfm. 

b.  Minimum frequency f i l t e r  or scrubber  e f f i c i e n c y  tes t s - -  

B i a n u a l l y  o r  a f t e r  any major d e s i g n  change. 

Minimum frequency of o p e r a t i o n a l  t e s t s  of f i l t e r  bank-- 

O p e r a t i o n a l  t e s t s  of t h e  containment  system must b e  p e r -  

formed p r i o r  t o  t h e  s t a r t  of each o p e r a t i n g  c y c l e .  

c. 

d .  T e s t s  of b u i l d i n g  v e n t i l a t i o n  f i l t e r  bank. R 

(1) High e f f i c i e n c y  p a r t i c u l a t e  f i l t e r s - - 9 9 . 9 5 %  f o r  p a r -  

t i c l e s  of >0.3 p. 

(2)  Charcoal  f i l t e r s - - 9 7 %  € o r  e l e m e n t a l  i o d i n e .  

2 .  C o n d i t i o n s  which must cause  a c t i v a t i o n  of t h e  emergency con- 

ta inment  system: 

a.  General  r a d i a t i o n  background i n  t h e  v i c i n i t y  of t h e  monitor 

l o c a t e d  i n  upper h a l f  of r e a c t o r  bu i ld ing- -150  mr/hr  @-7.  

b.  R a d i a t i o n  background a t  t h e  monitor on b u i l d i n g  exhaus t  

l i n e - - 5 0  mr/hr @ - y .  
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B. Reactor Core 

1 .  Maximum fuel loading--The maximum total mass of fuel in the 

core is adjusted so that the ganged rods will have to be with- 

drawn at least 50% of their worth before criticality is achieved 

for full-power operation. 

2. Maximum steady-state power level--30,000 kw nominal (adminis- 

trative limit). 

3 .  Safety power level scram limit--Set at 150% of nominal maximum 

flux-power level (administrative limit). 

4 .  Maximum heat flux in core (calculated for normal flow--the 

allowable heat flux must be reduced proportionately for con- 

ditions of reduced flow)--2,125,000 Btu hr ft .* -1 -2 

C. Primary Cooling System 

1. Maximum differential pressure across the core--38 psi. 

2. Maximum outlet water temperature--150PF. 

3 .  Minimum flow rate for full-power operation--8,000 gpm.* 

4 .  Maximum flow rate--22,000 gpm. 

5. The reactor cooling water is monitored periodically and neces- 

sary adjustments made to maintain a pH value slightly acidic. 

6 .  Maximum activity of coolant water--the radioactivity of the 

water will be maintained at a level sufficiently low that no 

excessive exposure to personnel will occur as specified in AEC 

Manual, Chapter 0524. 

D .  Secondary Cooling System 

1.  Maximum operating pressure--115 psi. 

2. Minimum flow rate for full-power operation--1,500 gpm (adminis- 

trative limit--no control action until the temperature in the 

primary cooling system reaches designated point E.2J) 

*This is below the calculated burnout heat flux using W. R. Gambill's 
correlation presented in Chemical Engineering Progress Symposium Series 
- 5 9 ,  (41) 71-87 (1963) but is within the boiling range. 



6 

E .  Reac tor  Pool  

1. The water l e v e l  i n  t h e  r e a c t o r  pool w i l l  be  8 f t  above t h e  top  

of t h e  r e a c t o r  t a n k  (17 f t  above t h e  c o r e )  f o r  ful l -power oper -  

a t i o n .  

2 .  The water l e v e l  s h a l l  be a t  l e a s t  a t  t h e  t o p  of t h e  r e a c t o r  

t a n k  d u r i n g  t h e  performance of c r i t i c a l  t e s t s .  

F.  Emergency Cooling System ( f o r  a f t e r h e a t  removal) 

1. Minimum emergency c o o l i n g  c a p a c i t y  and time--500 gpm f o r  30 min. 

2 .  Minimum emergency power system--A minimum of two a u x i l i a r y  

u n i t s  of t h e  emergency c o o l i n g  system must be o p e r a t i n g  a t  a l l  

times d u r i n g  o p e r a t i o n  at. 30,000 kw. (Any one of t h e  f o u r  

emergency-powered u n i t s  w i l l  p rovide  adequate  c o o l a n t  f low.)  

G .  Cont ro l  and S a f e t y  Systems 

1. Mechanical c o n t r o l  system. 

a .  Minimum number of c o n t r o l  e lements--4.  

b. Minimum number of c o n t r o l  r o d s  t o  a t t a i n  c r i t i c a l i t y - - T h e  

r e a c t o r  w i l l  be s o  a r ranged  t h a t  c r i t i c a l i t y  cannot  be 

achieved by complete wi thdrawal  of any of t h e  c o n t r o l  r o d s  

w h i l e  t h e  o t h e r s  a r e  comple te ly  i n s e r t e d .  

c .  Maximum r e l e a s e  t ime of  c o n t r o l  e lements  (magnet and l a t c h  

combined) d u r i n g  f u l l - f l o w  c o n d i t i o n s - - 3 5  msec. 

d .  Maximum scram time (maximum t i m e  oT f l i g h t  from f u l l  w i t h -  

drawn t o  bottom s e a t )  d u r i n g  f u l l - f l o w  condi t ions- -500  msec. 

e. Maximum r a t e  of a d d i t i o n  of r e a c t i v i t y - - 0 . 1 %  Ak/k p e r  s e c .  

f .  Servo cont ro l - -The  amount of p o s i t i v e  r e a c t i v i t y  t h a t  t h e  

s e r v o  system i s  permi t ted  t o  c o n t r o l  i s  l i m i t e d  t o  approxi -  

mately 0.5% Ak/k. 

g .  O p e r a t i o n a l  checks--The release t i m e  and scram time a r e  

checked b e f o r e  t h e  s t a r t  of each o p e r a t i n g  c y c l e .  

2 .  C o n t r o l  and s a f e t y  instrumentat ion--Most  of t h e s e  ins t rument  

channels  a r e  so i n s t a l l e d  a s  t o  i n i t i a t e  a r e a c t o r  scram o r  a 

r e a c t o r  sc tback  a c t i o n  whenever c e r t a i n  predetermined c o n d i t i o n s  

ex is t  . 
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a.  Minimum r e a c t o r  c o n t r o l  and s a f e t y  i n s t r u m e n t a t i o n  r e q u i r e d  

f o r  s ta r  t u p .  Jc 

(1) Two l e v e l  s a f e t y  channels .  

(2) One log-N-period channel  ( t o  i n i t i a t e  r e a c t o r  scram a t  

per iod  s h o r t e r  t h a n  one second) .  

(3) One f i ss ion-chamber  channel  ( i f  log-N conf idence  does 

n o t  ex i s t ;  when used d u r i n g  s t a r t u p  i t  must have a 

minimum n e u t r o n  count  ra te  of 1.5 c o u n t s  p e r  sec).  

( 4 )  One AT channel .  

(5) One r e a c t o r  water ex i t  tempera ture  channel .  

(6) One pr imary c o o l a n t  f low channel .  

(7) One n o r t h  f a c i l i t y  f low channel .  

(8) Two s o u t h  f a c i l i t y  f low channels .  

(9) One normal o f f - g a s  monitor  and one p r e s s u r i z a b l e  o f f -  

gas  monitor .  

(10) One o p e r a t i n g  r a d i a t i o n  d e t e c t i o n  monitor  a s s o c i a t e d  

w i t h  t h e  r e a c t o r  c o o l i n g  system. 

I n s t r u m e n t a t i o n  on b u i l d i n g  v e n t i l a t i o n  system as  

d e s c r i b e d  i n  A . 2 ,  above. 
(11) 

b .  Minimum 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  r e q u i r e d  d u r i n g  

power o p e r a t i o n .  

(1) Two l e v e l  s a f e t y  c h a n n e l s .  

(2) One AT channel .  

(3) One r e a c t o r  water e x i t  tempera ture  channel .  

( 4 )  One primary c o o l a n t  f low channel .  

( 5 )  One n o r t h  f a c i l i t y  f low channel .  

(6) Two s o u t h  f a c i l i t y  f low channels .  

(7) One normal o f f - g a s  monitor  and p r e s s u r i z a b l e  o f f - g a s  

monitor .  

*The s e n s i t i v i t y  of  t h e  s a f e t y  c h a n n e l s  i s  i n c r e a s e d  by a f a c t o r  
of 45 f o r  o p e r a t i o n  w i t h  pr imary c o o l a n t  f low less  t h a n  14,000 gpm. 
Under t h i s  c o n d i t i o n  a r e a c t o r  shim c o n t r o l - r o d  r e v e r s e  i s  i n i t i a t e d  
when a power l e v e l  of  1.8 NL (-550 kw) is  reached and a f a s t  scram i s  
i n i t i a t e d  i f  t h e  power exceeds a nominal 1000 kw. 



(8) One o p e r a t i n g  r a d i a t i o n  d e t e c t i o n  monitor associ-ated 

w i t h  t h e  r e a c t o r  c o o l i n g  system. 

(9) B u i l d i n g  v e n t i l a t i o n  monitors  (see A . 2 ) .  

c .  C o n t r o l  and s a f e t y  ins t rument  checks--An o p e r a t i o n a l  check 

must be made of b o t h  t h e  c o n t r o l  and s a f e t y  i n s t r u m e n t a t i o n  

b e f o r e  t h e  s ta r t  of each o p e r a t i n g  c y c l e .  

H .  R a d i a t i o n  Monitor ing Systems 

1. R a d i a t i o n  l e v e l  monitors--A minimum of t h r e e  operable  r a d i a t i o n  

moni tors  w i l l  b e  l o c a t e d  a t  a p p r o p r i a t e  p o i n t s  w i t h i n  t h e  r e a c -  

t o r  b u i l d i n g  . 
2, Gas d i s c h a r g e  moni tors  and alarm p o i n t s .  

a .  Exhaust d u c t  moni tors  (descr ibed  i n  A.2.b)--50 mr/hr.  

b .  P r e s s u r i z a b l e  o f f - g a s  monitor--50 mr/hr .  

I. Experiments--Each i n - r e a c t o r  experiment  i s  s u b j e c t e d  t o  comprehen- 

s i v e  reviews and h a z a r d s  e v a l u a t i o n s  by t h e  L a b o r a t o r y ' s  Reac tor  

Experiment Review Committee a n d / o r  t h e  Opera t ions  D i v i s i o n .  

t h i s  way a n  experiment  i s  approved f o r  o p e r a t i o n  w i t h i n  s a f e t y  

l i m i t s  a p p l i c a b l e  only  t o  t h a t  s p e c i f i c  experiment .  Appropr ia te  

l i m i t s  are p laced  upon any mater ia l s ,  systems,  o r  components t h a t  

may ( f o r  any c r e d i b l e  r e a s o n )  a f f e c t  t h e  r e a c t o r  r e a c t i v i t y  i n  such 

a manner, o r  t o  such a degree ,  t h a t  u n s a f e  c o n d i t i o n s  could  r e s u l t .  

With r e s p e c t  t o  r e a c t i v i t y  e f f e c t s ,  exper iments  a r e  cons idered  and 

approved as  fo l lows:  

1. An experiment  i s  approved more o r  less r o u t i n e l y  i f  t h e  maximum 

change i n  r e a c t i v i t y  t h a t  can be caused by t h e  experiment i s  

c o n s e r v a t i v e l y  less  than  t h e  t o t a l  amount of r e a c t i v i t y  con- 

t r o l l e d  by t h e  s e r v o  system. 

In 

2.  Experiments having r e a c t i v i t y  wor ths  g r e a t e r  than t h a t  i n  1.1 

are cons idered  i n  more d e t a i l - - i n  p a r t i c u l a r  i f  f a i l u r e  o r  m a l -  

f u n c t i o n  of t h e  experiments  may cause  changes i n  t h e s e  v a l u e s .  

C o n s i d e r a t i o n s  a r e  w i t h  respec t  t o  t o t a l  worth,  rates of change, 

and t o  p a r t i c u l a r  s i t u a t i o n s  t h a t  may be a s s o c i a t e d  w i t h  t h e s e  

changes.  No experiment  i s  approved i f ,  f o r  any c r e d i b l e  reason ,  

i t  can cause  changes i n  r e a c t i v i t y  t h a t  cannot  be s a f e l y  handled 

by t h e  r e a c t o r  c o n t r o l  system. 
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3 .  Experimental  i n s t a l l a t i o n s  i n  t h e  e n g i n e e r i n g  t e s t  f a c i l i t i e s  

w i l l  be r e s t r i c t e d  such t h a t  upon f a i l u r e  o r  mal func t ion  of t h e  

i n s t a l l a t i o n  no more t h a n  1.4% r e a c t i v i t y  w i l l  be added t o  t h e  

r e a c t o r .  

J. A d m i n i s t r a t i v e  and P r o c e d u r a l  Safeguards  

1. P e r s o n n e l  q u a l i f i c a t i o n s - - T h e  r e a c t o r  w i l l  be  o p e r a t e d  o n l y  by 

q u a l i f i e d  personnel  approved by t h e  O p e r a t i o n s  D i v i s i o n  Super-  

i n t e n d e n t .  

2 .  Minimum s t a f f  requi rement  f o r  r e a c t o r  o p e r a t i o n  d u r i n g  any 

s h i f t .  

a .  One s u p e r v i s o r  must b e  p r e s e n t  i n  t h e  c o n t r o l  room d u r i n g  

a s t a r t u p .  

b .  One s u p e r v i s o r  on d u t y .  

c .  Two o p e r a t o r s  on d u t y .  

d .  The c o n t r o l  room must be a t t e n d e d  by a t  l eas t  one of t h e  

persons  named above a t  a l l  t i m e s  d u r i n g  o p e r a t i o n .  

3 .  Procedures--The r e a c t o r  i s  opera ted  i n  conformance w i t h  docu- 

mented o p e r a t i n g  procedures .  I n  no i n s t a n c e  w i l l  t h e  o p e r a t i n g  

procedures  d e s i g n a t e  a u t h o r i z a t i o n  t o  o p e r a t e  t h e  r e a c t o r  t o  

e x c e s s  of  any o p e r a t i n g  s a f e t y  l i m i t s  l i s t e d  above. 
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