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Operation of the Tokamak Fusion Test Reactor (TFTR) and the proposed Princeton 

< .  ! Igni t ion Test Reactor (PITR) w i l l  involve the  generation and burning of a deuterium- 

i tritium plasma. Systems associated with both the TFTR and PITR w i l l  be designed t o  
! 
I ,minimize the potential  re lease  of tritium and other radioisotopes under both routine 

i operational and accidental conditions. Systems have been proposed f o r  the control and 
; processing of large  tritium inventories. 
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, A major objective of the TFTR (Tokamak Fusion 

: Teat Reactor) now under construction is t o  

demonstrate the production of energy by the  

i"' fusion ' of deuterium and tritium nuclei i n  a - 
f magnetically confined toroidal  plasma based on . 
! the  tokamak principle. The fusion power 
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the  s i z e  and cost  of power reactors.  

Systems associated with both the  TFTR and 

PITR w i l l  be designed t o  minimize the potent ia l  

re lease  of tritium and other radioisotopes under 

both - routine operational and aocidental  

conditions. The tritium control systems 

presently being designed f o r  TFTR and PITR w i l l  

( densi t ies  at tained i n  TFTR w i l l  approach those limit the  annual release t o  the enviranment t o  

I / required fo r  a fusion power reactor. A secondary l e s s  than 106 curie?. 
I i objectike of TFTR is t o  study plasma conditions L i To minimize the potential  re lease  of t r i t ium 

which w i l l  y ie ld  valuable data f o r  fu tu re  : t o  the environment sur>ouriding TFTR and the  

gene'rations--of tokamaks. -TmR wil l -a l so  pmad%!*&pQsed-~-l:~~,the f~12owing- des iga-object ives  - - 

I - ' 1  experience i n  solving engineering problems ! have been established: 
associated with large  fusion reactors. 1 (a)  Containment - A s  much of the t r i t ium 

The principal objectives of the proposed PITR ! inventory a s  is practicable w i l l  be contained i n  

(Princeton Ignit ion Test Reactor) a r e  t o  I ' the TFTR T r i t i u m  Area and i n  the Tritium Source 

demonstrate the attainment of thermonualear I and Handling Complex (TSHC) f o r  PITR. Due t o  the  - 
Ignit ion i n  a deuterium-tritium plasma and t o  ? . l a r g e r  inventory fo r  the proposed PITR, t h a t  , 

demonstrate an optimized prototypical plasma f o r  1 amount of tritium present outside of the TSHC 2 

power reactor design and operation. PITR is a 1 w i l l  be contained within three physical barr iers .  ' 
i versa t i l e  copper-coil ITR which' i s  capable of  1 (b) PLAP - Routine t r i t i u m  releases w i l l  be : 

tes t ing a variety of start-up techniques f o r  j reduced t o  levels  tha t  a r e  "as low a s  : 

plasma heating and current induction i n  order t o  1 practicablen (ALAP). I n  a l l  cases, releases w i l l  . 
determine the most favorable mea& of reduaing I be l e s s  than the appropriate DOE guidelines. 
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Systems design techniques f o r  both TFTR and 

PITR w i l l  emphasize t h e  prevention of  t r i t i u m  

re l ea ses  t o  l a r g e  volumes i n  order  t h a t  clean-up 

systems may operate  on t h e  high t r i t i u m  

concentrat ions - for  which they a r e  most e f f ec t ive .  

A 1 1  t r i t i u m  containing components w i l l  be 

designed t o  high s tandards of  r e l i a b i l i t y  i n  

order  t o  minimize t he  probabi l i ty  of acc identa l  

releases.  I n  addi t ion ,  administrat ive procedures 

w i l l  be spec i f i ed  t h a t  w i l l  r equi re  cont ro l led  

recycl ing techniques i n  o r d e r . t o  minimize t h e  

accumulation of  t r i t i u m  outs ide  t h e  Tri t ium 

Storage, Cleanup and Waste Handling Area of  TFTR 

and t h e  Tri t ium Source and Handling Complex of  

PITR. Appropriate recycl ing techniques could 

include vacuum vesse l  bakeout, discharge 

cleaning, cryopanel regenerat ion,  ge t t e r ing ,  

e tc .  Table 1 presents  a comparison between TFTR 

and PITR tritium system parameters. 

TFTR-TRITIUM HANDLING SYSTEMS 

Tritium w i l l  be received a s  a gas from a DOE 

f a c i l i t y .  Once on site, the  container  w i l l  be ----- - - -- - .  -- -- . -- .. -- -- - -- -.- -. 
taken t o  t h e  Tritiwn Vault located i n  t he  Tri t ium 

a rea  and placed i n  t h e  Tritium Receiving Glove 

Box before being opened. The Tritium Area is 
designed and w i l l  be constructed t o  s t r u c t u r a l l y  

withstand t h e  most in tense  predicted na tu ra l  

operat ion f o r  removal of He-3 r e s u l t i n g  from I 
t r i t i u m  decay during prolonged storage.  

i 
I 
I 

--- 

FIGURE 1. TFTR TRITIUM AREA GENERAL ARRANGEMENT 

To f u r t h e r  reduce t h e  inventory ava i l ab l e  f o r  
i 

phenomena a s  determined by h i s t o r i c a l  s t ud i e s  of  acc identa l  r e l ea se ,  t h e  tritium generators  a r e  
4 

t h e  Princeton area.  Figure 1 presents  t h e  ' i s o l a t e d  from- the  por t ion  of the  system outs ide  

~rit&ua Storage, Cleanup and Waste Handling Area t h e  glove box by holding volumes which s t o r e  only ' 

general arrangement. ' enough t r i t i u m  as a gas f o r  a s i n g l e  pulse a t  a ' 
The shipping container  contents  w i l l  be I maximum pressure of  2500 t o r r .  Since rap id  gas ' 

I assayed, i so top ic  pur i ty  . v e r i f i e d ,  and t h e  gas ! flow modulation r a t e s  a r e  required,  secondary . 
! - t ransfer red  t o  the  TSDS. The TSDS can s t o r e  up t o  1 i n j eo t ion  valkes,  a r e  loca ted  within about 2 1 
I I the si te  l i m i t  of 50,000 cu r i e s  of tritium a s  ' meters of t he  torus.  Tritium gas is generated on ? . I 

uranium t r i t i d e  (UT ) on two uranium beds which ' demand by externa l  heat ing of t he  t r i t i u m  
3 

serve  as t r i t i u m  generators.  Although a 1 generators .  Through regula t ion  o f  the t r i t i d e  

s toichiometr ic  excess of uranium is  required,  t h e  1 temperature, cont ro l  of t he  pressure of gas  

maximum bed' loading is administl;atively l imi ted  ! generated can be achieved. The tritium gas  

t o  25,000 Ci/bed. A th'ird bed is normally kept [ required f o r  a planned pulse is pumped t o  a 

empty f o r  use a s  a pump t o  recover excess t r i t i u m  I holding volume which is f i l l e d  t o  a pressure t h a t  

from the  system and as pa r t  o f  a pu r i f i ca t i on  I is ca lcu la ted  t o  f i l l ;  a s  required,  t h e  t h r e e  - - - - - - - - - - - - . - - - - _ - _ - - - - - - - _ - -  - - - -  - - - -  . I 



a i  TABLE 1 .  TFTR-PITR TRITIUM SYSTEM COMPARISON 
! PARAMETER . - TFTR 
I 

i ON-SITE INVENTORY 

INVENTORY/PULSE 

PULSE LENGTH 

PULSE FREQUENCY 
! 

1: PULSES/Y EAR 

1 0 0  msec 

1 p e r  5 min 

2 CONTAINMENT LEVELS 

NUMBER OF CLEANUP SYSTEMS, 4 

MAXIMUM ANNUAL RELEASES 100  C i  

AXNUAL m S E  @ EXCLUSION 

BOUNDARY (MREM) 10 T o t a l  ( 3  T r i t i u m )  

. , 
T2 RECYCLE CAPABILITY NO i 

i ON-SITE.WASTE DISPOSAL NO 
! 
1 ANNUAL, T2 USE 400 kCi 

I i n j e c t i o n  volumes n e a r  t h e  t o r u s .  F i l l i n g  o f  t h e  

i n j e c t i o n  vo l~unes  is by e q u i l i b r a t i o n  w i t h  t h e  

: ' -  h o l d i n g  volumes. The g a s  i n  t h e  . i n j e c t i o n  

i volumes i s  metered  i n t o  t h e  t o r u s .  t h rough  two ; .  

: f a s t  d e l i v e r y .  v a l v e s  i n  p a r a l l e l  p r o v i d i n g  a '  

PITR - 

5 scc 

1 p e r  1 0  ffiin 

1000-300,O 

1 0  T o t a l  ( 3  T r i t i u m )  

t o r u s  a f t e r  each  p u l s e  by t h e  t o r u s  vacuum s y s t e n  

tu rbomolecu la r  pumps. These g a s e s  w i l l  b e  

abso rbed  on zirconium-aluminum g e t t e r s .  The 

g e t t e r s  iill be packaged and s h i p p e d  o f f - s i t e  f o r  

d i s p o s a l  o r  r e g e n e r a t i o n  and r e c y c l e .  

i 100 : l  f l o w  r a t e  v a r i a t i o n  d u r i n g  t h e  i n j e c t i o n  Al though t h e  maximum s i te  i n v e n t o r y  is 
i 
1 s c e n a r i o .  'The  f a s t  v a l v e s  w i l l  have a t i m e  - c o m p a r a t i v e l y  low, f o u r  c l e a n u p  sys t ems  w i l l  b e  

I c o n s t a n t  o f  app rox ima te ly  5 m i l l i s e c o n d s .  i prov ided  t o  i n s u r e  t h a t  t r i t i u m  r e l e a s e s  a r e  k e p t  

I Redundant sys tem pathways w i t h  c o n n e c t i o n s  ' a s  low a s  p r a c t i c a b l e .  The sys t ems  a r e  t h e  Torus  

betUeen c r i t i c a l  components w i l l  p r o v i d e  a  h i g h l y  : Cleanup System (TCS), t h e  T r i t i u m  S t o r a g e  and  - 
f l e x i b l e  and r e l i a b l e  sys tem.  Double conta inment  j D e l i v e r y  Cleanup System (TSDCS), T r i t i u m  V a u i t  

o f  t h e  most c r i t i c a l  oompcilents OF t h e  sys t em : Cleanup System (TVCS), end  t h e  T e s t  C e l l  Clesnup 

w i l l  p e rmi t  a c c e s s  f q r  r e p a i r s ,  a d j u s t m e n t s ,  and i System (TCCS). The first two sys t ems  have bo th  

c a l i b r a t i o n s .  1 normal o p e r a t i n g  and emergency f u n c t i o n s  x h i l e  

c o n t r o l  room. 

, I 
1 
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' ; e i t h e r  t h e  main f a c i l i t y  c o n t r o l  rooin br f r o m  a p o t e n t i a l l y  r e l e a s e a b l e  t r i t i u m '  i n v e n t o r y  

1 o c a l : c o n t r o l  room l o c a t e d  o u t s i d e  o f  t h e  t r i t i u m  l o c a t e d  i n  t h a t  s p e c i f i c  s y s t e m ,  s u b s y s t e m ,  o r  

: seal e n v e l o p e  o n '  a  m e z z a n i n e  i n  t h e  T e s t  C e l l  component a n d / o r  w h c t h e r  o r  n o t  i t  is needed  t o  ' 

: .  Basement. A t h o r o u g h  d e s c r i p t i o n  o f  t h e  TFTR p e r f o r m  some c r i t i c a l  r a d i a t i o n  s a f e t y  f u n c t i o n .  

T r i t i u n  C l e a n u p  S y s t e m s  w i l l  b e  found  i n  A l l  of t h e  m a j o r  s y s t e m s  w i t h i n  t h e  T r i t i u m  

r e f e r e n c e  1. L o c a t i n g  t h e  l o c a l  c o n t r o l  room S o u r c e  a n d  H a n d l i n g  Complex w i l l  b e  d e s i g n e d  t o  

o u t s i d e  t h e  t r i t i u m  s e a l  area a s s u r e s  c o n t r o l  o p e r a t e  t h r o u g h  t h e  m o s t  i n t e n s e  n a t u r a l  

room h a b i t a b i l i t y  u n d e r  p o t e n t i a l  a c c i d e n t  phenomema. T h o s e - s y s t e m s  i n  t h e  T r i t i u m  S o u r c e  

c o n d i t i o n s .  F i g u r e  2 is a s c h e m a t i c  a n d  H a n d l i n g  Complex n o t  r e q u i r e d  t o  o p e r a t e  

r e p r e s e n t a t i o n  o f  t h e  TFTR t r i t i u m  s y s t e m s . '  t h r o u g h  s y c h  a n  e v e n t  w i l l  m a i n t a i n  s t r u c t u r a l  

a n d  p r e s s u r e  boundary  i n t e g r i t y .  A p p r o p r i a t e  

PITR - TRITIUM CONTROL AND PROCESSING SYSTEMS 

The p r o p o s e d  PITR T r i t i u m  S o u r c e  a n d  H a n d l i n g  

Complex w i l l  c o n s i s t  o f  t h e  f o l o w i n g  s p a c e s :  

Y 1 ~ 1 L l u  Suul.ce a11J GeLLt.1. Ruum; Tr.iLiulu Recycle 

Room; Gas H o l d i n g  Tank Roon; Clean-up S y s t e n s  

Room; Waste H a n d l i n g  Room; T r i t i u m  C o n t r o l  Room; 

U n i n t e r r u p t i b l e  Power S u p p l y  Room. 

The e n t i r e  . T r i t i u m  S o u r c e  a n d  H a n d l i n g  

u n i n t e r r u p t i b l e  power and  emergency  power s y s t e m s  

f o r  t h e  T r i t i u m  S o u r c e  a n d . H a n d l i n g  Complex w i l l  

b e  p r o v i d e d .  

The p r o p o s e d  PITR T r i t i u m  C l e a n u p  s y s t e m s  

w i l l  b e  c a p a b l e  o f  b e i n g  o p e r a t e d  from e i t h e r  t h e  

main  f a c i l i t y  c o n t r o l  room o r  from a l o c a l  

c o n t r o l  room l o c a t e d  o u t s i d e  o f  t h e  t r i t i u m  s e a l  

boundary .  F i g u r e  3 is a s c h e m a t i c  r e p r e s e n t a t i o n  

o f  t h e . p r o p o s e d  t r i t i u m  c y c l e  f o r  PITR. 

FIGURE 3 . , P I T R  PROPOSED TRITIUM CYCLE 

The s u b s t a n t i a l l y  l a r g e r  t r i t i u m  i n v e n t o r y  i n  

t h e  p r o p o s e d  PITR w i l l  n e c e s s i t a t e  a more 

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

Complex and  t h e  T e s t  C e l l  w i l l  be  d e s i g n e d  t o !  g r e a t e r  d e g r e e  o f  r e d u n d a n c y .  A l l  h i g h  t r i t i u m  
I 

s t r u c t u r a l l y  w ' i t h s t a n d  t h e  most  i n t e n s e  n a t u r a l ;  c o n c e n t r a t i o n  a c t i v i t i e s  w i l l  be c o n f i n e d  t o  t h e ,  

phenomena d e f i n e d  f o r  t h e  TFTR s i t e .  The n a t u r a l  i T r i t i u m  S o u r c e  a n d  G e t t e r  Room, t h e  T r i t i u m  : 
phenomena c r i t e r i a  t o  b e  a p p l i e d  t o  i n d i v i d u a l  i R e c y c l e  Room, a n d  t h e  Gas H o l d i n g  Tank Room. 1 

i 
s y s t e m s ,  s u b s y s t e m s  and components  w i t h i n  t h e ,  I T r i t i u m  r e c y c l e  c a p a b i l i t y  is p r o p o s e d  i n  i 
T r i t i u m  S o u r c e  and  H a n d l i n g  Complcx and  t h e i  o r d e r  t o  r e c l a i m  t h e  g e t t e r e d  t r i t i u m ,  t h e ;  

b a l a n c e  o f  t h e  PITR f a c i l i t y  w i l l  depend  upon t h e ,  T o r u s / N e u t r a l  B e r n  w a s t e  g a s e s  a n d  a s  much o f  t h e  
i 
I 
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r ema in ing  i n v e n t o r y  a s  p r a c t i c a b l e .  On s i t e  I I 

1 r e c y c l e  w i l l  minimize t h e  sh ipment  o f  s o u r c e  
! 

tritium t o  and packaged t r i t i u m  was t e  from t h e  

: PITR s i te .  Demonst ra t ion  o f  t h e  s a f e  and r o u t i n e  

. f u n c t i o n i n g  o f  t h e  D-T f u e l  c y c l e  a t  n e a r  

. p r o t o t y p i c a l  c o n d i t i o n s  w i l l  a l s o  be r e a l i z e d .  

D e l i v e r y  o f  t r i t i u m  g a s  to'. t h e  Torus  w i l l  be ' 

. accomplished by a  d e d i c a t e d  T r i t i u m  S t o r a g e  and 

D e l i v e r y  System (TSDS). The TSDS w i l l  s t o r e  

: tritium and a u t o m a t i c a l l y  d e l i v e r  measured 

. q u a n t i t i e s  o f  t r i t i u m  t o  t h e  Torus  on demand from 

; t h e  c o n t r o l  sys tems.  The PITR TSDS w i l l  

e s s e n t i a l l y  be a  l a r g e r  v e r s i o n  o f  t h e  sys t em 

! used f o r  TFTR. Only s m a l l  r ep l en i shmen t  

'i shipments  w i l l  be r e q u i r e d  t o  make up f o r  lvvses 

i n  t h e  o n - s i t e  u s e  and r e c y c l e  p roces s .  Some 

l o s s e s  w i l l  i n e v i t a b l y  occu r  due t o  bu rn ing  i n  

: t h e  D-T r e a c t i o n ,  d i f f u s i o n  i n t o  f a c i l i t y  

components and p i p i n g ,  and ve ry  s m a l l  amounts 
' 8  

t h rough  component o r  sys tem l e a k a g e .  

The S t o r a g e  and De l ive ry    love. Box w i l l  be 

ma in t a ined  a t  low humidi ty  and a  n e g a t i v e  

" ' p r e s s u r e '  by t h e  Glove Box- Cleanup System (GCS) . 
i When n o t  i n  u s e  a l l  g love  ports i n  bo th  t h e  

; T r i t i u m  S t o r a g e  and De l ive ry  Glove Box and t h e  

; Rece iv ing  Glove Box w i l l  be s e a l e d  and evacua ted .  
' ! 

; The g l o v e  pump exhaus t  w i l l  be moni tored  and 

i proces sed  by t h e  Annulus Cleanup System (ACS). I 
i The a tmosphere  o f  a l l  . g l o v e  boxes w i l l  b e '  
i 
f moni tored  and may be c leaned up when n e c e s s a r y  b y '  

. t h e  GCS. Under f a i l u r e  c o n d i t i o n s  t h e  a tmosphere :  
. I , qf e i t h e r  o r  bo th  g love  boxes may be d i r e c t e d  t o !  

9 

I 
t h e  g a s  h o l d i n g  t a n k s  and/or  p roces sed  d i r e c t l y :  

by t h e  Torus  Cleanup System (TCS). I 
A l l  TSDS p i p i n g  o u t s i d e  o f  t h e  g l o v e  boxes;  

w i l l  be o f  double  wa l l ed ,  welded p i p e  w i t h  t h e :  

a n n u l a r  s p a c e  between t h e  p i p e  w a l l s  k e p t  under ;  

vacuum. The vacuum pump exhaus t  w i l l  be d i r e c t e d *  

t o  a  second set o f  g a s  hd ld ing  t a n k s  f o r ,  

p r o c e s s i n g  by t h e  ACS: For p h y s i c a l  p r o t e c t i o n , ;  

a l l  TSDS p i p i n g  o u t n i d e  o f  t h e  Tr i t i iun  Source  and. 

Handl ing  Complex w i l l  be run  t h r o t g h  a  p r o t e c t e d :  
1 - - - - - - - - - - - - .  . - - - _ _ _  _ _  

, I 

-- -- . .- .- . - -- - - .- - - -. .-. . . . . . - - - . - 
p i p e  chase .  S e p a r a t e  d e l i v e r y  sys t ems  v l l l  Se  

p rov ided  f o r  t r i t i u m  and f o r  n o n - t r i t i u m  g a s e s .  ' 

Two i d e n t i c a l  a l l - p u r p o s e  s y s t e n s ,  e a c h  ' 

prov id ing '  t o t a l  sys tem redundancy f o r  t h e  o t h e r ,  

a r e  proposed t o  c l e a n  up t h e  Torus /Neu t r a l  Beam 

L i n e s  - t h e  Torus  c l e a n u p  System (TCS) - i n d  f a r  

t h e  con ta inmen t  between t h e  double  w a l l s  3f  t k e  

Torus  - Annulus Cleanup Sys tem (ACS). A t h i r d  

s y s t e m  w i l l  p r o v i d e  c l e a n u p  f o r  t h e T s r t i a r y  

Containment l o c a t e d  w i t h i n  t h e  Secondary  S t i e l t  - 
t h e  T e r t i a r y  Containment Cleanup S y s t s n  ITCCS). 

Emergency c l e a n u p  c a p a b i l i t y  w i l l  be p r o v l i e d  by 

t h e  Room Cleanup System (RCS) f o r  t t e  : r i t l . m  

Source  and G e t t e r  Room, t h e  Gas Holdi-g Tank 

Room, tho T r i t i u m  Renyc1.e Room and T r i t i u m  

Cleanup Sys tems Room. The T e s t  C e l l  w i l l  have a  

d e d i c a t e d  c l e a n u p  sys tem.  A l l  o f  t h e s e  s g s t e 9 s  

w i l l  c a t a l y t i c a l l y  o x i d i z e  t h e  t r i t i u m  znc  a d s z r b  

t h e  r e s u l t a n t  wa te r  on mo lecu la r  s i e v e  be5s.  

The purpose  o f  t h e  Torus  C l e a n u p ' S j ' s t e ~ ,  w i l l  

be t o  : 1 )  Ma in t a in  a n e g a t i v e  p r e s s u r e  ar.: c l t m  

up l e a k s  i n  t h e  Torus  o r  N e u t r a l  Besm Vac::co 

Punping Sys tems;  and 2)  s e r v e  as a  back up s y s c e n  

t o  t.he Clove  Box Cleanup System. The TCS x i 1 1  be 

a b l e  t o  o p e r a t e  i n  a  d i r e c t  p r o c e s s  mo,is 3~ i r ~  a  

hol'dup p r o c e s s  mode which w i l l  t a k e  s u c t i o n  from 

t h e  g a s  h o l d i n g  t a n k s .  

The pu rpose  o f  t h e  T e r t i a r y  Con ta i rmen t  

Cleanup Sys tem,  w i l l  be t o  c l e a n u p  t h e  i n e r t  

a tmosphere  w i t h i n  t h e  t e r t i a r y  c o n t a i ~ e n t  , -  

volume. The TCCS w i l l  be e s s e r l t i a l l y  i t e n t i c a l  

i n  d e s i g n  to t h e  TCS d e s c r i b e d  e a r l i e r  2nd w i l l  

be backed up by t h e  Annulus Cleanup System (ACS). 

The purpose  o f  t h e  ACS w i l l  be t c :  1) Clean  

up any  t r i t i u m  r e l e a s e d  t o  t h e  Torus  a n n u l u s ;  2 )  .,. 

c l e a n  up any t r i t i u m  r e l e a s e d  t o  TSDS p i p i n g  

vacuum j a c k e t  a n n u l i ;  3 )  c l e a n  up g l o v e  box p o r t  

pump e x h a u s t ;  4) back up  t h e  Torus  Clean Up"  

System; 5 )  c l e a n  up t h e  U t i l i t y  Glove Box; and  6) 

back up t h e  TCCS. 

The purpose  o f  t h e  RCS w i l l  be t o  p r o v i d e  t h e  

c a p a b i l i t y  t o  c l e a n  up t h e  atmosphere.  o f  t h e  
- - - - -  - - . - -  - - - -  - - - - . - .  

! 
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I 

1 Recycle  Room, t h e  Gas Holding  Tank Room, and t h e  , o f  a l l  s u c h  m a t e r i a l s  w i l l  be l o c a t e d  i n  t h e .  

i T r i t i u m  Cleanup Room i n  t h e  e v e n t  o f  a n  . Waste Hand l ing  Room. A l l .  r a d i o a c t i v e  w a s t e  
I ; . a c c i d e n t a l  r e l e a s e  o f  < r i t i w n  from e i t h e r  t h e  ' g e n e r a t e d '  a t  PITR w i l l  be sh ipped  o f f  s i t e  f a r  

! TSDS, t h e  Gas Holding  Tanks,  o r  any  o f  t h e  , d i s p o s a l .  

I ' 
c l eanup  sys t ems ,  w h i l e  m a i n t a i n i n g  t h e  a r e a  be ing  

p roces sed  a t  a n e g a t i v e  p r e s s u r e .  The RCS w i l l  

be backed up by t h e  B u i l d i n e  Emergency,-Cleanup 

System (BECS). ! 1. 

The purpose  o f  t h e  proposed B u i l d i n g  

Emergency Cleanup System w i l l  be t o  c l e a n  up t h e  

T e s t  C e l l  and T e s t  C e l l  Basement a tmosphere  s o  

t h a t  i n  t h e  u n l i k e l y  even t  o f  a t r i t i u m  r e l e a s e  

i n t o  t h e s e  s p a c e s ,  r e s u l t a n t  exposu res  a r e  Itas 

low a s  p r a c t i c a b l e . "  i 

The purpose  o f  t h e  T r i t i u m  Recycie  System is  

t o  r e c o v e r  a s  much t r i t i u m  a s  p o s s i b l e  from o t h e r  

PITR t r i t i u m  sys tems.  The TRS w i l l  condense  

vapor  from t h e  o n - s i t e  r e g e n e r a t i o n  o f  t h e  h igh  

a c t i v i t y  mo lecu la r  s i e v e s  i n  t h e  T r i t i u m  c l e a n u p  

Systems a s  w e l l  a s  p r o c e s s i n g  condensa t e  from t h e  

v a r i o u s  t r i t i u m  sys tem c o l d  t r a p s .  The 

, condensa t e  w i l l  be e l e c t r o l y z e d  and i s o t o p i c a l l y  

s e p a r a t e d  by c r y o g e n i c  d i s t i l l a t i o n .  Hydrogen 

g a s e s  r ecove red  w i t h o u t  conve r s ion  t o  wa te r  w i l l  ' 

b e  p u r i f i e d  and r ep roces sed  d i r e c t l y  by t h e  

c r y o g e n i c  d i s t i l l a t i o n  columns. T2 and DT' 

c o l l e c t e d  i n  t h e  s e p a r a t i o n  p r o c e s s  w i l l  b e :  

r e t u r n e d  t o  t h e  uranium beds  f o r  r e -use  i n  t h e  

TSDS. D s e p a r a t e d  d u r i n g  t h e  p r o c e s s  w i l l  b e :  
2 

recycled t o  t h e  Nan-Tritium Gas nwl i ve ry  Syst.~rn. : , 

The u s e  o f  t h e  T r i t i u m  Recyc le '  System w i l l ,  
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1 - ! r educe  t r i t i a t e d  was te  t o  a s m a l l  f r a c t i o n  o f :  

I t o t a l  t r i t i u m  i n v e n t o r y ,  b u t  t h e r e  may s t i l l  b e ;  

, 1 c o n s i d e r a b l e  q u a n t i t i e s  of low s p e c i f i c  a c t i v i t y ;  

I was te  ( w a t e r ,  t r i t i a t e d  vacuum pump o i l ,  1 
I . contaminated  consumables,  e t c . )  generated i n  t h e :  

I o p e r a t i o n  o f  PITR t r i t i u m  sys tems.  I n  a d d i t i o n ,  

( t h e  maintenance  o f  t h e s e  sys t ems  may g e n e r a t e ;  I 

I . . 
m a t e r i a l s  such  a s  t r i t i um-con tamina ted  machin ing ,  

I I 
was te  t h a t  must a l s o  be handled.  ' 

I ! 

F a c i l i t i e s  f o r  t h e  hand l ing ,  p r o c e s s i n g  
I i 




