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LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. Neither the United States, 

nor the Commission, nor any person acting on behalf of thm Commission: 

A. Maker any warranty or representation, mxpressed or implied, with respect to the accuracy, 

completeness, or usefulness of the information contained i n  this report, or that the use of 

any information, apparatus, method, or process disclosed in this rmport may not infringm 

privately ownmd rights; or 
6. Assumes any l iabi l i t ies with r e s p c t  to the use of, or for damages resulting from the use of 

ony information, apparatus, method, or process disclosed i n  th is report. 

As  used in  the abovm, "person acting on behalf of the Commission" includms any employee or 

contractor of the Cornmission, or employee of such contractor, ta the extent that such employee 

or contractor of the Commission, or mmploymm of such contractor prepores, disseminates, or 

provides accmss to, any information pursuant to  his employment or contract with the Commission, 

or his employmmnt with such contractor. 
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S .  E .  Beall 
R .  9. 3qnnor_ 

This doc-ment has bees prepared a t  the request of  the U. S .  Atomic 
Energy Com;nissior_ t o  s e t  t h e  l i m l t s  f o r  various parameters r e l a t e d  t o  the 

Molten-Salt Reactor Experiwct .  

a t  which the reactor  w i l l  be shut down by automatic monitoring devices. 

I n  a l l  cases the reactor  opemtors  am obligated t o  take s teps  intended t o  

cor rec t  a parameter which i s :  t,emporarily outside the specif ied range ii-di- 

cated hereln. 

I.! s o w  cases the l i m i t s  r epor t  the l e v e l  

1.0 Cozitainment 

1.1 Leakage from the priaary system as indicated by the reactor  and 

drain-tank-cell  ai.r a c t i v i t y  w i l l  not exceed the equivalent of 

4 l i t e r s  of s a l t  a f t e r  123 days of operation a t  full power, as 

estimated i n  the case of the Most Probable Accident.l 

a c t i v i t y  re lease nil1 be l imited t o  fission-product concen- 

t r a t i o n s  averaging, l e s s  than 1.5 x 
Fission-product re iease w i l l  be monitored by rad ia t ion  mocitors 

09 the offgss 11x2s and a t  the stack. 

Offgas 

~ c / c c  i n  the stack.2 

1.2 The cover-gas s u p ~ l y  p r e s s w e  w i l l  be kept a t  30 psig or grea ter  

and the leak-detector system pressure above 50 psig t o  help prs- 

vent excessive ex$os-ire t o  operating personnel, as specif ied 

i n  Chapter 0524 of the AE2 M a n ~ a l . ~  

lS.  E. Beall e t  al . ,  "MSRE Design and Operations Report, Part iT, 
Reactor Safety Analysis Report," USAEC Report ORXL TM-732, Oak Ridge 
National Iaboratory, August;, 1964. 

'Sised on 3 x lo-' pc/cc as permissible concentration a t  ground l e v e l  
Ac atmespheric d i lu t ion  of 0.5 x l o 5  i s  assur?leL!, downstream of the stack. 

3 C h a ~ t e r  0524, "StanCiards f c . r  Radiatior? Protection. " 
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1.0 ContainmerAt (cczti-r;;Led) 'I . 
1.3 ,!("he r ad ioac t iv i ty  ir: the  reac tor  c e l l  service l i n e s  w i l l  be 

maix+,ained a t  a l e v e l  s z f f i c i e r t l y  low t o  prevent excessive 

eqou- j re  t o  personcel, as spez i f ied  i n  Chapter 0524 of the 

AE? Mamal. 

l.k P e  pressure "ic tk  reac tor  an'3 drain. tank c e l l s  w i l l  be maia- 

t d i r e m l  below atmoqherlc  Fr'ssiire during reac tor  operatior,. 

1.5 'Fie maxtmwa reaz t r z  ai4 drs i z - t a rk -ce l l  l eak  r a t e  w i l l  r o t  %e 

ailowed to exceed 1% of the c e l l  volume per  day, calculated 

tke  ctcraditiozl; of the Maxhm Credikle Accident.l The 

ir-ieakzgc r a t e  w i i i  be le',e.milned a,t l e a s t  once pe r  week. 

R2 1.7 iluring reac tor  Gperation the  l e v e l  of water i n  the  v&por-conrtensing 

tank sha l l  be checked a t  l e a s t  once a week t o  insure t h a t  it 

remai-s 13 the  rzzs? recp:red fcr  proper operation (8000 t o  

9330 gal lons)  a 

1.8 The building high-bay pressure w i l l  be maintained a t  s l i g h t l y  

less than atmospkeric pressure (- 0.1 i n .  H20) during a l l  oper- 

a t ims i z  which the high bay serves as the  secondary conta iment .  

L.9 T?e ven t l i a t ion  sybtex f i l t e r s  w i l l  be t e s t e d  a t  l e a s t  a r m x l l y  

srl?. d f t e r  each charge of f i l t e r s .  

i * g . l  The meas-ired t;fficier,cy cf the f i l t e rs  must be g r e a t a  

t h a r  99.9$ for 2.5~ and l a r g e r  p a r t i c l e s ,  as indicated 

by the s t andm3 dioctylphthalate  t e s t  . 

2.0 Fuel SystF.m 

2.1 ~ i i e  max:man steady-state  pcwer leve l  i s  10 MW (adminis t ra t ive 

i L m i t ) .  



w 
4 

-5- 

2.0 Fuel System (coctfnued) 

2.2 The power l e v e l  f o r  safety-rod scram t r i p  i s  1 5  Mw o r  l e s s .  

2.3 The temperature i e v e l  for safety-rod scram t r ip  i s  l e s s  than 

1400'F. Adjustment of the t r i p  between 1300 and 1400°F will 

require  adminis t ra t ive approval. 

2.4 

2.5 

2.6 

The maximum fuel systen; cover-gas pressure i s  50 psig.  

The maximum salt f i l l  r a t e  while f i i l i n g  the  core i s  1.0 ft3/min. 

The maxbum zmount of 233i wkich w i l l  be added a t  one time i s  

120 g. 

sampier-enricher, 

The maximum concai t razlcn of f i ss ionable  ma te r i a l  i n  the f u e l  

s a l t  w i l l  not exceed by more than 5% the  minimum required f o r  

full-power operatio2 a t  1200°F with equilibrium xenoi? and the 

cont ro l  rods poiscning C-6% 6k/k. 

and the  concentration measured a t  l e a s t  once per  week. 

During operation f u e l  w i l l  only be added through the 

2.7 

The f u e l  salt  w i l l  be sampled 

R1 2.8 A t  no t b e  during c r i t i c a l  operation of the reac tor  w i l l  the  re-  
a c t i v i t y  anomaly be allowed t o  exceed 0.5% 6k/k. A " r eac t iv i ty  

ammaly" i s  defined as a &?viation from the  r e a c t i v i t y  which I s  

expected on the  bas i s  of measured reac tor  physics constants a i d  

ca lcu la ted  e f fec ts  of burnup and f i s s i o n  product accumulation. 

R1. 2.9 A pos i t i ve  period of 1 sec o r  l e s s  w i l l  cause a safety-rod scrani. 

3.0 Coolant System 

3.1 The maximm coolact  systen cover-gas pressure is  50 psig.  

4.0 Contro; Rods 

4.1 The normal complexent of coz t ro l  rods i s  three,  of which two 
a r e  required t o  scram f o r  s a fe ty  act ion.  

4.2 The maximum scram t i m e  (time from i n i t i a t i o n  of sigr?al u n t i l  a 

rod i s  on the  seat,)  i s  1.3 see.  

The rod speed (mot,or powered) is  0.5 5 0.05 in. /sec.  

speed permits maxi.mm r e a c t i v i t y  addi t ions i n  "start" of Oe1$ 
6k/k per  see and i.n "run" of 0 .O5$ 6k/k per  see.  

4.3 This 
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4.0 

R 1  

5 .0 

R 1  

R1 

6.0 

7.c 

Control Rods (coxt ime5)  

4.4 The scran: time of the rcds w i l l  be checked before each fill 

with f u e l  salt .  

%clear Control axd Safetry Ins t rmen ta t ion  

5 -1 

5.2 

5 -3  

5.4 

5.5 

All nuclear s a fe ty  i i 2 s t m e n t a t i o n  w i l l  be checked f o r  proper 

operation before eac5 f i l l .  

A minirrium of two safe ty- leve l  channels w i l l  be i n  se rv ice  

durixg reac tor  operatio?.. 

A minimum of two reac tor - fue l -out le t  temperature s igna ls  w i l l  

'ne :I2 servize d:;iriq r?&: t o r  opera t l on .  

A m i n b m  of ozie I'issic:=: ziiamber with count-rate c i r c u i t  m k s t  

be ir, operatio;; &rfrg s t a r t u p  f i l l i n g  operations.  

A minimiur: c\f twc posLCILv? period safety channels w i l l  be in 

service durip.8 reec tor  operation. 

Personnel Radiatioz Monitorirq 

6 .1  Radia t io i  l e v e l  monitors 

A minimum of tim personnel rad ia t ion  monitors w i l l  be ir, 

operatio2 a t  a l l  times, or,e i n  the high-bay a rea  and one i n  

the control-roon: area.  

6.2 A i r  mozitora 

A minimum of two air  ac t5vi ty  monitors w i l l  be i n  operatio- a t  

a l l  times, 0x8 ir, tke  higL-Say area  and one i n  the  office- 

control-rooa a rea .  

Personnel and Proce dlxe s 

7.1 Persczrzei qua;if 5:a.ticr-s 

Tke ye.&ctIir will be opFrGt3d on-y by qua i f i e d  personl-,el apprcved 

b y  the Chief of Operatiors.  It w i l l  be operated i n  c o z f o m z x ?  

T l th  dozmer-tea sperat ivg procedures which, i n  no in s  t a m e ,  

3.ssigriate azthx-katlo:: to Llperate the  reac tor  i n  excess cf 
am o w r a t i c a  safet-T EnLts l i s t e d  above. 

, 



7.0 Personnel and Proceduys  (coztinued) 

7.2 The minimum staff requirernent for operation during any s h i f t  i s  

tha t  a t  l e a s t  WE: supervisor and two technicians w i l l  be on duty 

during reac tor  operation. 

unattended .while Fdel i s  i n  the reac tor  vessel .  

The cont ro l  room w i l l  not be l e f t  

8.0 Experimental L imi t s  

Experiments w i l l  be condzcted within the l i m i t s  spec i f ied  i n  t h i s  

repor t .  

Head of the Operations, Department, Oak Ridge National Laboratory 

Reactor Division, or h i s  authorized a s s i s t a n t .  

Experimental procedures w i l l  be approved i n  advance by the 
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