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Memorandum 

Assistant Director ( A i r c r a f t  Reactors), D6LD 

RD:AIR:AP 

As a result of t he  ACT hazards review on December 8 ,  1960, 
t h e  Advisory Cormittee on Reactor Safeguards has submitted 
t h e  following coaanents: 

'This proposed reactor w i l l  have 8n  unusual property in t h a t  it w i l l  
continuously omit f i s s i o n  products  through t h e  test per iod.  
Calcu la t ions  and experiments made up t o  t h i s  time i n d i c a t e  that 
t h e  r e l e a s e  of f i s s i o n  products dur ing  normal opera t ion  w i l l  be 
s u f f i c i e n t l y  l o w  80 t h a t  persons o f f - s i t e  can be protec ted  from 
rece iv ing  more than the non-occupational t o l e rance  doses. This 
pro tec t ion  r e l i e s  t o  a l a r g e  e x t e n t  upon the  meteorological and 
monitoring se rv ices  provided by t h e  Atomic Energy Commission from 
i t s  Idaho Operations Off ice .  The hppl icant  proposes t o  monitor 
t h e  gases which w i l l  be r e l eased  SO that i n  t h e  event t h a t  t h e  
rate of g r o s s - f i s s i o n q r o d u c t  release should show a r a p i d  rise, t h e  
f a c i l i t y  can be shut  down t o  avoid excess ive  o f f - s i t e  doses. It 
should be emphasized t h a t  t h e  proposed operat ion is on the  b a s i s  
t h a t  it w i l l  be continued up t o  the  p o i n t  where the o f f - e i t e  dose 
will equal t h e  non-cccupational t o l e rance  dose. 

"In t h e  event of an acc ident  or maloperation, the r a t e  of f i s s i o n  
product release could inc rease  g r e a t l y ,  depending upon the  
s e v e r i t y  of t h e  accident .  
t o  provlde s a f e t y  c o n t r o l s ,  exhaust  gas monitoring, and 
emergency cool ing so t h a t  a n  i n c i p i e n t  accident  can probably 
be cont ro l led  t o  avoid any s i g n i f i c a n t  increase  i n  the 
f i s s i o n  products ,  t h e  ACRS b e l i e v e s  t h a t  addi t iona l  p ro tec t ion  
should be provided f o r  t h e  p u b l i c  a s  follows: 

Even though t h e  appl icant  proposes 

"1. The exhaust gases  from t h e  r e a c t o r  and engine, toge ther  
wi th  a i r  from t h e  bu i ld ings  surrounding the  Advanced Core 
T e s t ,  should be re leased  through a s t a c k  a t  l e a s t  250 f e e t  
high. 
reduce s i g n i f i c a n t l y  t h e  concen t r a t ion  of any release of 
r a d i o a c t i v i t y  reaching the publ ic .  

This i nc rease  i n  s t a c k  he igh t  over  that proposed w i l l  

"2. An emergency f i l t e r  system should be provided which w i l l  
p ro t ec t ion  t o  the p u b l i c  i n - t h e  case of an 
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a cc iden t .  It is imperative that t h i s  system can be a c t i v a t e d  
i n  a s u f f i c i e n t l y  short time t o  prevent  excess ive  o f f - r i t e  
exposure. 
reactor opera t ion .  
o r d e r  t o  e s t a b l i r h  i t a  r e l i a b i l i t y .  

The ACBS d e s i r e s  t o  review t h i s  f i l t e r  system before  
This  system should  be t e s t e d  rou t ine ly  i n  

"3. The p r e s e n t l y  proposed c o n t r o l  rod r y s t e a  should bo givca 
a d d i t i o n a l  s tudy.  
i n d i v i d u a l  d r i v e r  f o r  rap id  i n s e r t i o n  f o r  t a c h  c o n t r o l  rod. 

Considerat ion should be given t o  t h e  use of 

**. Further r tudy  should be given t o  a recoadaq r h u t d m  device 
of a rhple  and r e l i a b l e  na tu re  and p r e f e r a b l y  opera t ing  by 
a d i f f e r e n t  mechanism t h a n  tha t  used i n  t h e  primary cont ro l  
system. 

"5. Ttae mitt.+ recoppcnds that the propomd w t r  of the ceramic 
f u e l  s l m n t r  - both in-pi le  and out of p i l e  - be c a r r i e d  out  on 
the  rchedulc  proposed. 
c o n t r o l  on thr f u r l  elerpratr being fab r i ca t ed .  
a l s o  endorres the propored hot cr i t ical  expcrinmnt a f t u r  a l l  
t h e  actual f u e l  elements are  a v a i l a b l e .  

These t e a t s  w i l l  serve a8 q u a l i t y  
The Coaittee 

'the Comittte would gene ra l ly  a d v i s e  a g a i n s t  an opera t ion  such 
as the  ACT which in t en t iona l ly  e rposes  the  o f f - s i t e  publ ic  t o  maximum 
p e r m i s s i b l e  non-occupational dosea. However, i n  view of t he  sho r t  
d u r a t i o n  of the  ACT experiment, the Committee be l ieves  that t h i s  
o p e r a t i o n  can  be c a r r i e d  out  w i t h o u t  undue hazard t o  the k l t h  
and safety of t he  pub l i c  - provided that the des ign  work is  
8UCCeSSfUl and the proposed material t e s t i n g ,  f u e l  elemant testing 
and hot c r i t i ca l  experiments a l l  t u r n  ou t  favorably." 

The Div i s ion  of Licensing and Regula t ion ,  AEC, is i n  general 
accord wi th  t h e  ACRS comments; however, they  have taken 
excep t ion  t o  t h e  spec i f i ed  stack he ight .  
t h i s  p o i n t  are as  follows: 

The DLP. comments on 

' h e  ACRS ha6 recommended that the  e f f l u e n t  s t a c k  he ight  be 
i nc reased  t o  250 feet and ha8 s t a t e d  that "this inc reas r  i n  
s t a c k  he igh t  over that proposed w i l l  reduce r i g n i f i c a n t l y  the  
concen t r a t ion  of any r e l e a s e  of r a d i o a c t i v i t y  reaching the  
public." We are not couvinced, however, that t h e  recotmended 
increase i n  stack height would n 8 u l t  i n  a s u b s t a n t i a l  increase 
i n  8 a f e t y  t o  t h e  public. 
a t  increased  e l eva t ion  would, for average  weather coad i t ion r ,  
roduce the concent ra t ion  of there gases a t  ground l e v e l  i n  t h e  
areas inmediately around the r t a c k ,  - ou t  t o  d i s t ances  of 10 or 

Reler8e of r a d i o a c t i v e  gaseour e f f l u e n t 8  
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so s tack  lengths .  I n  p a r t i c u l a r  but infrequent  weather situ- 
at ;ons,  t h e  ground concentrat :on from a higher s t a c k  would be 
r educed  even a t  l a r g e  d i s t a n c e s .  Conversely,  under some con- 
d i t * o n e ,  even near  t h e  s t a c k ,  there would be l i t t l e  or  no 
p r a c t i c a l  d i f f e r e n c e ,  On t h e  overaga, and p a r t i c u l a r l y  under 
t h e  weather condi t ion8  for which operat ion8 of t h e  ACT are con- 
templated, a t  d i s t ance8  l a r g e r  than a mile or 80 and c e r t a i n l y  
i n  o f f - s i t e  a r e a s ,  a n  inc rease  in s tack  height  from 150 t o  2 5 0  
would r e8u l t  i n  no p r a c t i c a l  d i f f e rence  i n  a i r  concen t r a t ion  of 
s tack  e f f l u e n t s .  Furthermore,  increas ing  t h e  s tack height  would 
decreare t h e  r e l i a b i l i t y  and e f f ec t iveneaa  of c lose- in  f i e l d  
measurements of air concen t r a t ions  which i r  a key ingredien t  of 
t h e  con t ro l l ed  ope ra t ion  p l an  of the  ACT." 

"Thus, it I s  our opin ion  t h a t  t h e  s t a c k  height should be suf- 
f i c i e n t  t o  g ive  p r o t e c t i o n  t o  t h e  ACT f a c i l i t y  i t s e l f  and the 
i m e d i a t e l y  ad jacen t  area8 but that any inc rease  beyond this 
w o . ~ l d  give  no s u b s t a n t i a l  p r o t e c t i o n  t o  people a t  l a r g e  dLs- 
tances  and would mpke it more d i f f i c u l t  t o  ca r ry  out  t h e  close- in  
f i e l d  monitor ing-opcrat ional  c o n t r o l  scheme nou planned. We 
plan t o  d i scuss  t h i s  a g a i n  w i t h  t h e  ACRS and w i l l  adv i se  you of any 
f u r t h e r  develop3ents." 

I t  i s  requested t h a t  WROO take  the  following ac t ion :  

1. Inform G E 4 X P D  of t h e  XCFG and DLR comments. 

2. Obtain cormtents from GE-ANPD regarding t h e  spec i f  ied s t a c k  
height  a s  soon a s  poss ib l e .  

3. 
w i th  the  comments on t h e  emergency f i l t e r  system, the  
primary con t ro l  rod system and t h e  secondary shutdown s y s t e m ,  
please adv-se us so t h a t  arrangements can be made for an i n t e r im  
discuss :on v l t h  t h e  ACRS. 

As soon a s  CE-ANPD has  formulated f i r m  p lans  for  complying 



a. -1 marboatin$ of ono or wn -1 tuber  u a rerult of 
coolant air  b l o c w e .  

b. A r u c t o r  r l -  c " d  b7 f a i l u r o  of a f t u  h a t  -a1 
rchni898. 

c .  A auc1e.r excorrioar c r u d  by control failure6 or con deform&- 
cion r e s u l t i n g  from m e l t d o m .  

'Ihr coaaatr oa the rotrfew haw k.rr aoparatd into five areas of 
r fgnff icance to hatardm of opera t ion  of the  ACT. There aream are  
d i l c u m d  in tb. fo l lov iq:  

a. Con arid Hate r i a l a  I n t o g r i t .  
L_ 

S h e o  tb. reactor -10 &elm .d matorial8 coateat ate 08mt iaL ly  
m and tmprovon f r a  th r tdpoimt  of con i aka r i t j  aad firriom 
prodrrct roleam i t  kcowr  Wrtamt to  rwteu tho- factor, rhtcb 
vi11 l e d  confidence t o  A oaf. opera t ion .  

t I s 3 a )  .-' 
: l i  -i 
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A amber of tuo and three t ie r  mockup teats bvm k . n  run wherein 
the arrembAhr uere loaded and oprated at  t q r a t u r e .  Berulte 
of tbeso teats indicate no &roar care damage and alro tht  local 
w i d r  arm b t l d w  by m r d i n g  tuber. 

Y i t b  tbe oueceuhrL -1etioa of tb. LIME t a r t  (HI%t-ZM-4)  data 
pertimat to thr ~3~3errtradtas of -re i n t a p i c y  81 a rosult of local 

available. 
tokr  in 8 rpacia11y brignod i o u t t  cartridge wore bLotlua and the 
tuber were allow& to operate a t  power drmitter cop9.rablo to those 
of tbe U T  for a pmrid of ten minuter. 
that tbougb frwA tube s a t e r i d  uar di.plrced u l t h i n  t h  plugged 
n g i m  b0Ubd.r~~ a t  aa e s t h t d  -?.tun of QuKpt, th. h g e  
d i d  not propagat. to fueled tuber rurrousding tbe p l o w  regicm. 
Thir result indicater th t  ao catutrophic f a i l u r e  o f  tha ACT 
core should be expected duo to blockage of a r e a m b l e  rlldvr of 
f w l  tubes,  e.&., 19 to  37. Othr ilIpB-2 i w r t  tests run over tho 

operatlag chrrackrlrticr of u r d c  fr#L elrrwtr. 
the information eollectd i n d i e a k a  tht for tbr t e q e r a t r n r ,  
t h o ,  pouar8, and rttemeo that arm .oticipatod for S T  operatiam, 
m e  integrity w i L l  k n i a t r f r d .  

frnl tok o*.r W t a t U - ,  h to COOlU&t blOCkAW, h 0  k- 
fa tbe LDlt eqwrtnnt  tba C O o L r t  f l a  to L8 b l e d  

R e ~ l t a  o i  tba teat  indicate 

put t# h m&ltOd b 8CCmhtim Of 00 tb 
In Wner.1 

Concerning the coatrol r p r t g  the dM core i o  fitted with 48 control 
rod8 located in t h  rib. reflector. The eolrtroL rod drive .od rcr- 
r c h a n i m  are of a neu derigm m a g  \tu oi chain atd r p r o d u t  krried 
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b. 
,. . - 

-. W u L d  f i r e l m  product rtotage 1x1 the core 01 rhould ~ t r r o l o g i c a l  
umt$i t iau  u i a t  during 8 particular oparotion that vw16 rerult in a 
uIculatlcm of a doa. to t h  raclptor i n  u c e r s  of tb l l d t  t& 
operatton umLd k curtr i ld .  



C .  

d.  h e e b l  ktor Pbi loaophy 

A coaribrrablr urOuat Of t h  h.8 bsm 8-t Ow? tb. P S t  88tnr.l 
unrth8 In tha ~valuatioa of an ~ l o c t m m t a t i c  precipi ta tor  41 a gm8r 
a i r  cleaning dorle+ for the l g T .  
which indicater t b  precipitator can bo dcrlgned .ad fabricated to 
ramp. 9 0 1  of th halogear,. IWuevar tkrm are memr.1 factor# 
iavolving the u8e of a precipitator of th. rise uiticipatad for PFT 
w n  (60 feet hi&, 40 fwt hap, uad L S O  f a e t  vide) tha t  #bar cht 
rucb 8 ryrtmm w u l d  be underirable €rum an Opetatfoo, rt.dp0i.t. 
T b o a  factorm ruch am: 

fhr lgtl t o r t#  r a w l t d  in d8t8 

1. Uafntanancr of tbo r M u 1  tQqOZYPtr of the myrtem, in 601 

cam. under high radiation f i o l d 8 .  

2 .  h r i o d i c  cleaning of th. platam of the precipitator t o  inmre 
that efficiencier uil i  k uiatrimd. 

3,  Dralnage md mtorage of large quaat i t lee  of cmtrpinatod wmte 

roprement time &lay8 t o  tb. ICT opmration uhieh could be of 
aufficieat  magnitude to  render the  precipitator operation, the 
liritiP8 i t a  tm t h  AL;T mat progtr .  

1. I o  m e  at  l eu t  90 p a r a t  of tbr halogem f i u l o n  product8 
fram the eff luent  gam durlng normal Oprr8ti0m. 

&)OX acidurrt. ) 

I I O 8 4 2 1  
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Am dditiaul factor vhich k r r r  ctmOidor8tteo la regard to r e l o . ~  
i r  tho fact that rrductiam i n  the hlogen coatoat of t b  effluent 
8.8 ara 8 c h i e v d  urlng 8 rtaek oxhaurt r p t a ,  through plate  out in 
the =et8 &nd through th c b g r r  i n  effective stack b i g h t  by gar 
te~poraturr. 
a factor of 10. 

It Ir porribh that thaae reduction8 could appro8ch 

Ira the red- of tho ARI report ad uithlo tk wop. of thr rmport 



and other data und lnformatlon available,  the following are concluded 
of the propored ACT operation in t h e  Flight Engine Teat  ?rcllfty: 

1. The wchPaica1 deoign am3 matorialo propertlea of the ACT reactor 
are ruff ie iently -11 b O u ¶  such 8@ to Ladic8te that tb. re rc to t  C U I  

bo operatd a t  th. &aim pouet levol, taqmratura and for tb. k a t  
tine involved, witbout r lgni t iunt  core ag.. 

2. Tbe proporad ACT oporotioa can B. conducted i n  a rata manner a r e i n  
oorml lou l e n f  firaloe product roluaa can bo matnuiaod withla 
acceptablo rafe &ea lirtts, by u a w  wterolwcal  camtrolr .Id uitb 
8 8turdard r a c k  8xb8U8t m7rt.r. 

3. Sufffcient data art DQT available fram lEFf t e l t a  to form the 
for a nt of dasigm rpmcificatioor for am electrortatic prreipitator 
for the reductiar of th. halo- coetnt of tho ACT offl-t by r 
factor of 10 (902 ef f ic ient) .  
the ttsr a l l o t d .  

The pracipltator can k bui l t  within 

EIOWver, I t  ir pointed out that frctora involving the winteatnca  of 
the  precipitator ay8tur of the olrr required for the I n  could repremot 
ti- delays to thr ACT t e n t  program of rutficirnt magnitude t o  rendor 
t h e  preci2ftator operation t h e  limltinp item In the p e r f o m n e e  of 

e x t r a e l 7  high. 
tbr t O l f  P Y O ~ I ~ .  fa .dd i t fm tb+ Coot O f  W h  8y8t.r m l d  k 

4 .  The material presented in the APE3 report om t h  Li.rd8 of oparatioa 
.rd t& u u l y r i a  of accidents war ad8qute .ad raascm8bly t h o r n @  
&ad th. same aecfdaatr ate  of NfficientAy lou probability 
to be an acceptable rirk.  

Material €or Appendix 11 i8 
fonmrded as uooc a8 porsfble. 

k i n g  collected and ovalrutad a d  will be 


