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1. 1NTRODTJCCTION 

The Thorj urn-Uranium Recycle F a c i l i t y  (TURF) has been constructed a t  

Oak Ridge Nat ional  Laboratory t o  help develop and demoristrate economic 

remote me-thods f o r  reprocessing i r r a d i a  Led thorium-based f u e l s  and 

r e f a b r i c a t i n g  t h e  p u r i f i e d  fer-Li1.e and f i s s i o n a b l e  materi-1 into f u e l  

e l enen t s  s u i t a b l e  for reiise i n  a power reacLor. The reprocessing 

methods t o  be developed a r e  those  which produce a l o w  degree of f i s s i o n -  

p roduc t  removal and t h e r e f o r e  r e q u i r e  remote handling. 

Radiat ion exposlire from thorium daughter a c t i v i t y  can be minirni.zed 

by p u r i y i c a t i o n  of t h e  uranium be fo re  f a b r i c a t i o n ;  t'neil, d i r e c t  f a b r i -  

ca'iion techniques can be used. %nis rnebhod can 0ill.y be used for -the 

f 'abrication of f u e l  w i - t h  r e l a t i v e l y  low (< 50 ppm) ( r e f .  4 )  232U content ,  

howevei', ai3 i s  l i m i t e d  by the necess i ty  t o  s t o r e  the r ecyc le  thorium 

for a decay per iod of  1.0 t o  15 y e a r s  be fo re  i t s  r e t u r n  i o  the  fuel. cycle .  

On t h e  o the r  hand, shielded,  remote f a b r i c a t i o n  methods permi~t s impli-  

fi eci reprocessing methods t h a t  y i e l d  only modest decontaminati ojl f a c t o r s  

and w i l l  allow t h e  thorium t o  be recycl.ed cui-ren-Lly-. 

The TlTRF i s  t o  be used i n  developing a wide v a r i e t y  of processes 

f o r  t h e  s e v e r a l  f u e l  types t h a t  use t h e  tholrj-urn cyc le .  It, i s  intended 

t o  be use fu l  over a long per iod;  i t  has s u f f i c i e n t  space t o  accorrrmodate 

the equipment f o r  processing and. P a b r i c a t i n g  two di . f fe ren t  type:; of f u e l  

assemblies simultaneou~s1.y. The f a c i ~ l i t y  i s  divided i n t o  f o u r  major 

a r e a s  : 

1. an o f f i c e  and confereiice a r e a  adjace-nt t o  b u t  i s o l a t e &  from a r e a s  

t h a t  con ta in  r a d i o a c t i v i t y  ; 

2 .  an ope ra t i~ng  a rea  with a development la-boratory,  chemical makeup 

area, and equipment rooms for f a c i  l i ~ t y  s e r v i c e  eqii-iprnent; 

__II 

4R. E. Rrooksbank e t  a].. , "The Impact of Kilorod F a c i l i t y  Opera- 
t i o n a l  Experience on t h e  Design of Fabr i ca t ion  P l a n t s  f o r  233U-Th Fuels, " 
pp ~ 321-340 i n  Thorium Fuel Cycle (Proceedings 0-T Second Internati-onal. 
'Thorium Fuel Cycle Synip&?u-m May 3-6, 1964) R.  G. Wymer, Coordinator, 
U.S. Atomic Energy Commission/Divjsion of Technical Information, Oak 
Ridge, Tennessee, February 1968. 
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11. provis ions f o r  future  use of an i n e r t  gas b l adce t  t o  permi-'i vork 

wiL1i  pyrophoric f u e l  r a t e r i  al-s such a s  carbides   the p u r i f i c a t i o n  

system i s  not y e t  i n s t s l l - e d ) .  

The purpose of tlii~s r e p o r t  i s  -LO amalyze t h e  f a c i l i t y  anti t h e  

proposed ope ra t ing  procedures t o  determine t h ' c  the F a c i l i t y  is sui1;a'ole 

f o r  s a f e l y  housing radiochemical s epa ra t ion  and fuel eleiiient r e f a b r i  c a t  ion 

processes  f o r  spent r e a c t o r  f u e l s .  It i s  not t h e  i n t e n t  of  t h i s  r epor t  

t o  analyze any p a r t i c u l a r  process  opera-Lion, s i n c e  these w i l l  be t r e a t e d  

as e n t i t i e s  and covered. under i n d i v i d u a l  analyses  prepared f o r  each 

p r  oc e s s i iig op e r a  t i on . 
This repor.1; does i-dentify t h e  c a p u c i t l e s  designed and b u i l t  i n t o  

t h e  f a c i l i t y ;  t he re fo re ,  ii provides t h e  c r i t c r i a  aga ins t  which t h e  

revi.ew of f u t u r e  processing operat ions can 'ne eval.uateci. 

2 .  PHYSICAL PLANT 

The Thorium-Uranium Recycle F a c i l i t y  i s  l o c a t e d  i n  t h e  Melton Valley 

a rea  a t  Oak Ridge National. Laboratory (Fj-g- 2 . 1 )  ~ Nearby facil . i t , i .es,  

which incliide t h e  Hi.gh Flux Isotope Reactor (Hlti ' lK) Buildj.ng 7900, t h e  

I iF lR  o f f i c e  and maintenance buil-ding - Building 793.0, and t h e  Trans- 

uranium Processing Pl..ant (nu) - Bui lc i ing  7920, a r e  showii 'n Fig.  2.2.  

2 "  1 Building Uescripti.on 

The t h r e e - s t o r y  s t r u c t u r e  with par'ci-al basement was des j  gned i n  

accordance wi.th t h e  Southern Building Code f o r  Group G industrial 

occupancy. It i s  corist;ruc'ced o f  s t ruc t i i ra l  steel, r e in fo rced  concrete,  

and masonry. Perimeter walls a r e  of reinforced. concrete  block. FJ-oors 

are r e in fo rced  concrete  sI.abs t h a t  a r e  e i t h e r  poured on coxripacted aggre- 

ga t e  o r  supported on s t r u c t u r a l  s t e e l .  The roof i s  inctal decking 

covered with bui. l t  -lip roor ing .  The bui.l.ding i s  of i r regi i lar  shape with 

an o v e r a l l  wid-th of 124 f t ,  an o v e r a l l  l eng th  of about 1.62 fl;, and a 
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A-HIGH FLUX ISOTOPE REACTOR 

B-TRANSURANIUM PROCESSING PLAN7 

C-TURF 

D-HFIR OFFICE BUILDING 

Fig. 2.2. Melton Valley Faci l i t ies .  
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gross  f l o o r  a rea  of 32,950 ft', exc lus ive  of hot c e l l s .  

i s  d iv ided  i n t o  a r e a s  a s  fo l lows:  

The b u i l d i n g  

Usable Area 
( n L 2 )  

Basement a rea  1,120 

Off ice  a rea  1,934 

C e l l  a r ea  2,859 

F i r s t  f l o o r  a r e a  6,588 

Second f l o o r  a r e a  2,676 

Third f l o o r  a r e a  400 

C e l l  roof a r e a  2,460 

F i l t e r  and waste p i t  area. 

S i t e  b u i l d i n g s  

Serv ice  Area 
(ft') 
1,137 

285 

590 

2,461 

5,348 

2,590 

1,107 

475 

397 

Volume 
f t 3 )  

22,091 

71,148 

32,812 

117,637 

108,324 

195,672 

128,420 

6,525 

4,367 

18,037 14,390 645,996 

The first f l o o r  provides  space, a s  shown i n  Fig.  2.3, f o r  t e c h n i c a l  

personnel  o f f i c e s ,  ope ra t ing  space f o r  c e l l s  and maintenance, a r ece iv ing  

a rea ,  a f u e l  s t o r a g e  room w i t h  deep, w a t e r - f i l l e d  bas in ,  hot  and cold 

change rooms, a compressor room, 2nd an e l e v a t o r  equipment room. 

The second f l o o r  provides  space, a s  shown i n  Fig. 2.4,  f o r  chemical 

makeup, sampling of r a d i o a c t i v e  ma te r i a l s ,  a development l abora to ry ,  a 

warm shop, a maintenance a rea ,  mechanical and e l e c t r i c a l  equipment rooms, 

a cask decontamination s t a t i o n ,  2 checking and holding area ,  and working 

space around c e l l  A.  

The t h i r d  f l o o r ,  a high bay, inc ludes  t h e  c e l l  roof a rea ,  a s  shown 

i n  F ig .  2.5,  and provides  f a c i l i t i e s  f o r  e n t r y  of c e l l  s e r v i c e s  and c e l l  

access .  It i s  equipped with a 50-ton overhead t r a v e l i n g  b r idge  crane 

wi th  a 5- ton a u x i l i a r y  h o i s t .  Some of t h e  t h i r d  f l o o r  space i s  used f o r  

c e l l  and b u i l d i n g  v e n t i l a t i o n  equipment and w i l l  be  used a s  necessary 

f o r  mockup of c e l l  p rocess  equipment. 

A p a r t i a l  basement provides  space f o r  access  t o  c e l l  F and f o r  

i n s t a l l a t i o n  of vu lnerable  r a d i o a c t i v e  equipment i n  a pump room adjacent  

t o  c e l l  G. 

The f a c i l i t i e s  f o r  rece iv ing ,  handling, and s t o r i n g  r a d i o a c t i v e  

m a t e r i a l s  c o n s i s t  of s i x  heav i ly  sh ie lded  c e l l s  served by an overhead 



I 
ALL DIMENSIONS 

------- 

Fig. 2.3. First Floor Plan. 
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crane and el.ectromechanica1 rnanipuhtor  sys'cmii a l . o ~ i g  wiith rca..R.st,er--sl A V ~  

imnipulators  ; i n  a d d i t  i on  there i s  an unshi eI.de~? gl-ovc maini; 

a. fu . e l  s to rage  room uith a d e e p ,  wai;er-fi l led b a s i n  z.rea v i t h  a czsk 

support and decontamination areti i.n the second f l o o r .  T"nc de-el.opu!ent 

l a b o r a t o r y  011 the  second floor w i l l  'ue used Y o r  c02.d dev-elopment of 

eqli~pmeiit and f o r  prepai-i-ng maberial s i.n dii-2 support, OF c e l l  ope [-st,ions. 

T~IE chedktng and holding a ~ e z  on the secoud. -?loo-c vi11 be ii.sed. Tor main- 

taini .ng ?quipmetit incx,vzneat, coni;roZ. and prcveni;ir!g thc sprcz$ 0-P coiitamj~- 

n a t i o n  while moving t h i n z s  i n  and out of the b u i l d i n g  through the  

recei~-ving area on ihe f i r s t  T l o o r ,  

TI? hot c-11 s t r u c t u r e  shown i-n Figs. 2.6 alid 2.7 i s  i n  the shape 

of a "T" ai-tlj c o n s i s t s  of o m  s t r a i g h - t  secti.9n with exte1:ior ciiiwnsions 

of zbi)ut 127 ft lorig, 31. ft wide, mci. 29 t"t high, cl .ud i,.iig the  cell. 

p i t  zrc?a.s, p 2 . i ~  another  sec-t,i-on zbout 27 i't long? 24 f-t uicie, anii 

2"1 ft high t h a t  runs at rj.ght angl..e.r, to the  fii-.st seci . ion and- abui;i;s: t o  

i t .  I n  add i t ion ,  R I.ig:htly shie3.ded ( 2  f t  ti-ijck) erju.ipmelii s'coi-age cell 

about I S  Pt, wide, 3'7 ft lhng,  and 13 P'L hj.gh i s  adjaceqt  L o  t'n: lower 

e3kvat ion of tile bulk of t h e  s i ; r u c t ~ r e .  

The 12'7-ft-l-ong cell section i s  dividsd. i i i to  fou r  main eel-l.s. 

C e 3 . l  G (cheni:i cal. c e l l )  i s  cons t ruc t ed  Lo permit f u t u r e  conversion -io 

remoie maifltenancr. 'me second ad. t h i r d .  cells i t 1  ].<.ne, cell c; j-liechan- 

i c a l  processing c e l l )  and cel l .  U (contamir - i~ t j~on  f a b r i c a t  i o n  cell), a i e  

for f u l l y  remote mechanical. processir:i.g 01 spent ineactor  fiiels a.nd con- 

'in-fflin.at,ed. fabrica.t;ri on of ne:.i fueJ_ el-errents, rer,pectively . 'Ike fourth 

c e l l  i n  l i n e ,  c e l l  E (c1exr-1 Yabrication cel.1.) is t o  h e  used f o r  fz'[>:r>i- 

cat ioi i  and inspec Lion ope ra t ions  on fuel. element conrponents -ill 

of e:x-t,eri?al contiitni.nati_on. TFie 27-f t - long leg of tlie "T"-r* .,hapcd c e l l  

bai?k will cor1tarii-t c e l l  B (decontamiiiation ce1.l); w h i c h  w i l - 1  be used ffir 

remote rcaintenance and. il.eeontaninzt;lon o f  cell .  equi~pmeni. Ti; is equipped 

h thieee shi~el.ding doors t h a t  open n t o  the  -two cent  ral. processing 

cells (cel..l.s C an? D) on one end ami t o  the ~3.ove  m i n t  eei.1 

(eel.]. A )  on the other end. A f l .oor hakch coiinects ce3.7. B wi t ' i i  cell .  P 

(fuel s to rag?  cell). Cell 3 i s  zl.so connec-t;e!i t o  t he  fi1.e:. s t o rage  b e s i n  

uy- means of a p o r t  to a s h o r t ,  wnter-f.I..l-l.ed. canal foi- i"uc?- t ransfers  t o  

cell 3 fi-om t h e  ba:;in pool.. 

7- ~ 
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The ope ra t ing  f a c e  of 

modules. A t y p i c a l  module 

ma s t e r - s 1.av e manipulators , 

each c e l l  i s  divided i n t o  8-ft ope ra t ing  

provides a viewing window, openings f o r  

and openings f o r  c e l l  s e r v i c e s ,  Viewing 

windom a r e  provided a t  a l t e r n a t e  ope ra t ing  modules i n  c e l l s  B, C, and D 

as needed f o r  t h e  p a r t i c u l a r  process  i n  c e l l s  G and E.  Seven p a i r s  of 

master-slave manipiilators are  provided a t  vari-ous ce1.l modules as 

requ.ired €or t h e  process .  The remaining windows, manipulator openings, 

per iscope openings, and s e r v i c e  s l eeves  w i l l  be plugged wri.th removable 

s h i e l d i n g  plugs,  

The unshielded c e l l ,  which provides f a c i l i - t i e s  f o r  glove maintenance, 

i s  about 8 ft  wide, 20 f t  long, and 24 f t  high and i s  connec-Led t o  t h e  

sh i e lded  c e l l  system through a sh ie lded  doorway about 7 ft; wi.de by 17 f t  

high. This maintenance c e l l  i s  en te red  through a n  equipment a i r l o c k  

adjacent  and a t  r i g h t  angles  t o  the c e l l .  

A l l  c e l l s  are v e n t i l a t e d  by a i r  drawn from t h e  occiqTed. a r e a s  of 

t h e  buildj-ng through "absolute" type a i r  f i.l.ters and thence through t h e  

c e l l s  on a once-through basis (Fig. 2 . 8 ) .  Tl?e abso lu te  f i l t e r s  on t h e  

c e l l  a i r  i n l e t ,  a long with t h e  s p e c i a l l y  designed check valves,  prevent 

contami-nated gas from t h e  c e l l s  from flowing back t o  t h e  occupied a r e a s  

i f  an a c c i d e n t a l  i nc rease  i n  c e l l  p re s su re  should r eve r se  t h e  a i r  flow. 

The a i r  1-eaving t h e  ce l l s  i s  f i l t e r e d  a t  t h e  po in t  of e x i t  by a high- 

capac i ty  roughing f i l t e r .  Af t e r  l eav ing  the c e l l ,  t h e  3.i.r i.s f i l t e i - e d  

by two banks of abr,ol.ute f i l t e r s  i n  s e r i e s  and. t h e n  r e l e a s e d  Lo t h e  

atmosphere from t h e  250-ft-high HFIR s t ack .  

Althou-gh a l l  t h e  c e l l s  wi.1.l- ope ra t e  ini-Li-ally vi-th an a i r  atmos- 

phere,  there are p rov i s ions  f o r  futlliae a d d i t i o n  of ai1 i n e r t  gas cleanup 

and. cool ing system f o r  a l l  c e l l s  except c e l l  E. Sea l s  on c e l l  openi-ngs 

are  all designed. f o r  minimum leakage t o  confi-ne radioact ivi-by as well. as 

t o  ensure f o r  the f u t u r e  mini-mum d i l u t i o n  of any -inert atmosphere i n  t h e  

c e l l s .  

The remote maintenance phi.l-osophy for operat ions i n  c e l l s  C and D 

depends iipon an i -n-ce l l  crane sys tern and a.n electromechanical manipu1.ator 

system tha t  ope ra t e  ?.n c e l l s  A, R, C ,  and D. 'TIE crane system c o n s i s t s  

of two b r idges  writh a net  load capac i ty  of 10 tons,  two 5-tori h o i s t s ,  

and t h e  o t h e r  equipment needed. to  move a crane br idge or h o i s t  t o  o r  
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from c e l l s  By  C, and D without r e q u i r i n g  personnel  t o  e n t e r  t h e  process  

cel.l.s, even i n  the event of equipment f a i l u r e .  All moving p a r t s  of t h e  

crane system i n  c e l l s  C and D can be  removed and replaced remotely. An 

isometr ic  sketch of t h e  major components of t h e  i n - c e l l  crane system f o r  

c e l l s  A, B, C, and D i s  shown i n  Fig.  2.9. Under normal circumstances 

one crane b r idge  with h o i s t  w i l l  be l o c a t e d  i n  c e l l  C and another  i n  

ce1.l D. A s  an i l l u s t r a t i o n  of the func t ions  of t h e  crane system, assume 

t h a t  an ob jec t  i s  t o  be brought from c e l l  D i n t o  c e l l  A:  

1. The ob jec t  i s  picked up by t h e  h o i s t  and t h e  crane b r idge  and 

t r a v e r s e d  t o  a p o i n t  where it, i s  centered i n  f r o n t  of t h e  door between 

c e l l s  €3 and D. 

2. The door between t h e s e  two c e l l s  i s  then  opened, and t h e  t r a n s -  

f e r  b r idge  i s  b u t t e d  a g a i n s t  and mated with t h e  crane br idge.  

3 .  Tlle crane h o i s t  i s  moved from t h e  b r idge  i.n c e l l  D onto t h e  

t r a n s f e r  b r idge .  

4. The t r a n s f e r  b r idge  i s  moved so  t h a t  no p a r t  of t h e  b r idge  

blocks the door opening between c e l l s  B and D, and t h e  door i.s closed.  

5 .  The r o l l i n g  door between c e l l s  A and B i s  opened, and t h e  

t r a n s f e r  b r idge  i s  mated with t h e  f i x e d  monorail i n  c e l l  A. 

6. The crene h o i s t  i s  powered t o  run  i n t o  c e l l  A .  

The crane b r idges  i n  c e l l s  C and I) can be ro-v-ed i n t o  cel.1 A:  t h e  t r a n s -  

f e r  b r idge  i s  r a i s e d  and moved t o  mate wi.th a f i x e d  r a i l  i n  c e l l  C o r  
c e l l  D, and a t r a c t i o n  uni.t normally s t o r e d  i n  c e l l  A pulls t h e  crane 

b r idge  and t r a n s f e r  t r o l l e y  onto t h e  b r idge  i.n c e l l  B and from t h e r e  

i n t o  c e l l  A.  

E l e c t r i c  cu r ren t  i s  suppl ied t o  t h e  h o i s t  and d r i v e  motors on t h e  

b r idges  and on t h e  f i x e d  monorail i n  c e l l  A through conductors on e1ectri.c 

t r o l l e y  pickups of a special. design.  

r ece ives  power through a pendant cable ,  whereas t h e  brri.dges i n  c e l l s  C 

and D each get  t h e i r  power from a cab le  reel mounted on t h e  end of t h e  

b r idge  t h a t  i s  au tomat i ca l ly  plugged i n t o  an e l z c t r i c a l  r e c e p t a c l e  when 

a b r idge  i s  moved i h t o  posi- t ion.  

The t r a n s f e r  b r idge  i n  c e l l  B 

Nine feet  below t h e  i n - c e l l  crane system i n  c e l l s  A, 13, C, and D 

i s  an electromechanical  mn i .pu la to r  system t h a t  ope ra t e s  on a set  of 

r a i l s .  The p r i n c i p e l  p a r t s  of t h e  manipulator system are sho-m i n  
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Pig .  2.10. The e l e c t r i c  cu r ren t  supply for t h e  manipula-Lor i s  similar 

t o  t h a t  f o r  t h e  i n - c e l l  crane system except t h  It a cable  system r a t h e r  

than t r o l l e y  pickups i s  used f o r  e lec t rLcaS s e r v i c e  be.i;ween t h e  b r idge  

and c a r r i a g e .  The manipulator b r idges  a r e  not equipped f o r  se1.f -movement 

from c e l l  t o  c e l l .  Ins tead ,  t h e  manipulator b r idge  i s  s o  arranged t h a t  

il; can be picked up by two h o i s t s  ope ra t ing  on a s i n g l e  crane b r idge  and 

c a r r i e d  t i g h t l y  coupled t o  t h a t  b r idge  from one c e l l  t o  another .  The 

manipulator u n i t  i s  a Programmed and Remote System:;, Inc.  model 3000 
with a tube  h o i s t  t h a t  has n t r a v e l  of 13 f t  6 i n .  and a ne t  l i f t i n g  

capac i ty  a t  t h e  shoul.der hook of 1000 l b .  

111-ators can be operated s imultaneously i n  e i t h e r  c e l l  C o r  cel.1. D, 

whereas only one u n i t  can be used i n  c e l l  B. An electromechanical  

manipulator can be used i n  c e l l  A f o r  niiintenance purposes only.  

Two electromechanical  manip- 

A s i i n i l a r  c rane  and rnariipulator with equiva len t  c a p a c i t i e s  i s  

provided f o r  c e l l  E; Lowever, i n s t a l l a t i o n ,  removal, and rraintenance i~s 

e n t i r e l y  by con-tact methods through t h e  roof  ha tch .  A 5- ton-capaci ty  

crane system i s  a l s o  provided f o r  c e l l  F. I n  t h i s  case,  i n s t a l l a t i o n  

and removal of t h e  b r idge  f o r  maintenance i s  through t h e  ha tch  i n  t h e  

f l o o r  of c e l l  R. E l e c t r i c  cu r ren t  aga in  i s  suppl ied  t o  - th i s  crane 

system by cable  r e e l  from t h e  wa l l  t o  t h e  br idge  and e l e c t r i c a l  l;rolley 

pi-ckups on -the h o i s t  c a r r i a g e .  No  means of remote r e t r i e v a l  of a f a i l e d  

br idge  i s  provided i n  t h i s  c e l l  s i n c e  the  r a d i a t i o n  l e v e l  w i l l  be r e l a -  

t i -ve ly  low and s ince  t h e  p r o b a b i l i t y  of f a i l u r e  i s  reduced both by t h e  

lower rad i -a t ion  f i e l d  and by t h e  r e l a t i v e l y  low r a t e  of use.  

panels  t h a t  can be equipped with g1.ove p o r t s  a r e  provided i n  c e l l  F a t  

t h r e e  differen-i; l o c a t i o n s ;  maintenance opera t ions  can be performed 

through t h e s e .  

Access 

2.2 Pene t r a t ion  Radia t ion  and Shie ld ing  

The r a d i a t i o n  source used as a des ign  b a s i s  f o r  s h i e l d i n g  cal.cu- 

Sa t ions  i s  a f u e l  element conLaining 35 kg of 233U-Th mixture,  approxi-  

mately 1.75 kg of 233U (writh 600 ppm 232U), t h a t  has been i r r a d i a t e d  

t o  25,000 b%Td/ton and decayed f o r  90 days. 

received. i n  cell .  G and processed chemically t o  e f f e c t  a p a r t i a l  s e p a r a t i o n  

Such a f u e l  element can be 
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of the f u e l  m a t e r i a l  from f i s s i o n  products .  

containing t h e  o r i g i n a l  quan t i ty  of 232U and 0.1 t o  100% of t h e  o r i g i n a l  

f i s s i o n  products  will. t h e n  be r e f a b r i c a t e d  i n t o  f u e l  elements i n  t h e  

f ab - r i ca t ion  c e l l s  ( C  and D ) .  

l?le 233U and t'norium 

The s h i e l d i n g  of t he  TURF i s  designed so t h a t  dur ing  normal opera t ion  

t h e  p e n e t r a t i n g  r a d i a t i o n  dose r a t e s  i.n normal.ly occupied a r e a s  ( c e l l  

opera t ion  a rea ,  opera-tions o f f i c e ,  change room, e t c . )  i s  no g r e a t e r  t han  

0.25 mrem/hr, with permiss ib le  hot  spo-ts of small  ayes, such as t h o s e  

oppos i te  wal l  pene t ra t i -ons ,  no g r e a t e r  t han  2.5 rrrern/hr. I n  l i ~ m i t e d  

access  areas, not normally inhab i t ed  by ope ra t ing  personnel  ( c e l l  roof 

a rea ,  samplfng area ,  s to rage  c e l l  corri.dor, e t c . )  t h e  dose r a t e  i s  t o  

be l e s s  than 2 .5  mre-m/.nr wi th  l i m i t e d  a rea  hot spots no g r e a t e r  than t e n  

t imes  t h i s  va lue .  !Die dose r a t s  i n  t h e  maintenance operati-ng a r e a  and 

equipment a i r l o c k  w i l l  be  permi t ted  as h igh  a s  10 mrem/hr f o r  sho r t  t e r m ,  
nonroukine opera t ions ,  during whi.ch time t h e  affec-Led a r e a s  w i l l  be 

vacated.  For shor t  t e r m ,  rionroutine opera t ions  (such as f i l t e r  removal, 

equipment removal, and c n r r i e r  handl ing)  railia-Lrion l e v e l s  as high a s  

5000 mrem/hr will be permi t ted .  

To reduce t h e  r a d i a t i o n  t o  an al lowable l e v e l ,  t h e  f o u r  opera t ing  

c e l l s  have walls of normal concret,e -that are 5 1/2 f t  t h i c k  t o  a he ight  

of 11 f t  above t h e  f l o o r  of the opera t ing  a rea  and 4 1/2 T t  t h i c k  from 

t h e r e  t o  t h e  roof ,  which is  5 - f t - t h i c k  concre te .  

a r e  of high-densi ty  Barytes  concre te  o r  equiva len t  t h a t  a r e  4 f t  t'nick 

up t o  t h e  second f l o o r  l e v e l  and 3 f t  th i ck  from t h e r e  t o  the cei- l ing.  

C e l l  F has 2 f . L  of normal concre te  sh ik ld ing  f o r  Lhe walls and 3 f-i; f o r  

t h e  c e i l i n g .  

C e l l  B shi.eldi.ng walls 

The s h i e l d i n g  windows are e s s e n t i a l l y  equiva len t  in s h i e l d i n g  

e f f e c t i v e n e s s  t o  t h e  concre te  wal l  i n  which they  a r e  i n s t a l l e d .  The 

:&idow c o n s i s t s  of two major assemblies:  

from i n s i d e  t h e  c e l l ,  and a t h i c k e r  sh i e lded  assembly removable from t h e  

nonradioac-Live s i d e .  The sh ie lded  window assembly i s  a composite u n i t  

c o n s i s t i n g  of about 7 i n .  of glass and 58 i n .  of z inc bromide s o l u t i o n .  

The window i s  w e l l  s ea l ed  t o  minimize leakage of a i r  through cracks .  

a s e a l  g l a s s  remotely removable 
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2 .3  Descri-ption of Equipment Air lock and C e l l  A 

2 .3 .  I Equi pmerrt Air lock 

An ai .r lock i s  1.ocated a t  r i g h t  angler, t o  c e l l  A .  A se2led d.001- 

4 ft wide and 7 f t  high i s  provid.erl f o r  peysonnel and. equi.pment i;.ccess 

t o  t h e  air]-ock from the mainLeiiajice ope ra t ing  aree. A r o l l i n g  fI_oor 

hatch over the a i r l o c k  provides  a c l e a r  o p e n k g  7 ft 3 / 4  i.n. by 
8 ft  l/2 i n ,  t o  permit introducitig heavy objec-Ls i n t o  t h e  nir?.ock wi.i;h 

t he  50--ton buil.d.i.ng crane.  Both Llie enti-y door and t h e  roof hatch a . re  

equipped w i - t h  d u a l  s e a . 1 ~ .  A moriltored positive pres su re  i s  rnaintai-ned. 

between t h e  seals  to d e t e c t  any- leakage t h a t  might occur across  the 

seal.i.ag su r faces .  

s t e e l  p l a t e  coated %-i th  a th ree -coa t  system or^ p r o t e c t i v e  v - i n y l  on bot21 

t h e  i n s l d e  and ou t s ide .  P l e x i g l a s s  SE-3 viewj.n.g panels ab0u.t 3 / 8  i n .  

t h i c k  a r e  i n s t d l e d  wi~i;h En "H"-shaped k e t  of neopxne  on the w e s t  

w a l l  and a t  a srfla.U openhig on t h e  sou-th wall beside t h e  en t ry  d.oor of 

the aitrlock. The f l o o r  3nd. a wai.nscot about; 2 f't high a-round the sial.l~s 

aye 1/4-i.n. - thick type  304L sLainless s t e e l .  

t r a n s f e r  t r u c k  and cai' r id .e  011 a t r a c k  system embedded i.n t h e  floor and 

a t t a c h e d  as 8-n i.nt,egral p a r t  of t h e  f l o o r  l i n i n g .  This  -Lr-uck and car and 

the support ing floor are capable of carryirg 50-ton loads.  

The wal1.s of t h e  a i r l o c k .  are  I-/l+-in. - t h i ck  carbon 

A remotely c o n t r o l l e d  

2 . 3 . 2  Cell. A 

C e l l  A, t h e  glove maintenance c e l l ,  a d j o i n s  c e l l  B on one side and 

t h e  equipment air l -ock on t h e  ad jacen t  s i d e .  A s e a l e d  door with a cI.ear 

opening 7 ft 11. 3 / 4  i n .  by 12 ft 9 in. ps-ovides access  t o  ce1.1. A frolii 

the a i r l o c k .  A rerriovable ha t ch  i n  t h e  t h i r d  f l o o r  arm provides  a 

c l e a r  opening 6 ft 2 i n .  by 7 ft 1-0 i n .  .Cur introducing heavy o b j e c t s  

l'.nt;o t h e  c e l l  with -the 5o-Lon b u i l d i n g  crane.  Tine c e l l  i s  8 ft s,iide, 

20 fl; 1.oi-g i n  t h e  first : f loor  a rea ,  and 2 4  f't long i n  t h e  second. f l o o r  

a r e a .  C e l l  A i-s 24 f t  k i g h  with 2 sect i .on r i s i n g  t,o the -third. f l o o r  

l e v e l ,  which i s  30 f t  high.  7%e walls and ce i l - ing  a r e  1./4-Tn.-thick 

carbon s t e e l  p h t e  mounted t o  a gridwork of recta.ngular tube t h a t  pro- 

v i d e s  s t m c t i i r a l  support  f o r  the c e l l .  The wa17.s and support s t r u c t u r e  

are coated on bot,h t h e  i n s i d e  and o u t s i d e  with a -tiiree-coa-L system of 
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v i h y l  p a i ~ n t  made by t h e  Carboline Company. P1.exiglass SE-3 v i e ~ i n g  

panels  about 3/8 i.n. t h i c k  are i n s t a l l e d  w- i th  "II"-shaped gaskets  of 

neoprene a t  numerous locat ior is  i.n t h e  wa1.l.s and c e i l i n g .  Tne f l o o r  and 

a vainscot  t h a t  v a r i e s  from 4 i n .  t o  2 f t  i n  he igh t  a r z  I /4 - in . - th i ck  

type  304L s t a i n l e s s  s tee l .  

loads on t h e  t r a n s f e r  truck and. c a r  assemblies. 

s e rv i ces  i n  t h e  ].over s e c t i o n  f o r  equipment t r a n s f e r ,  manual r e p a i r  by 

means of glove hand.s, and decontamination when necessary.  The upper 

sec-Lion of t h e  cel..l i s  for t h e  gloved hand remote maintenancc of the 

i .n-cel1 cranes and electromechatiical nianipul.atoi-s. The upper p o r t  ion 

of the  c e l l  con ta ins  -the monorai.1 support f o r  t h e  crane, t h e  parking 

beam f o r  t h e  crane r e t r i e v a l  devices,  and t h e  s h u t t l e  beam f o r  t r a n s -  

f e r r i n g  h o i s t s  on the cranes.  Provis ions have been made i n  t h e  n1onorai.l. 

f o r  removing a s e c t i o n  below the hatch opening t o  permit introducing o r  

removing equ.ipnieiit through t h e  hatch of' c e l l  A. S t a i n l e s s  s t ee l  se l f -  

d r a i n i n g  shelves  are hinged t o  t h e  w a l l s  a t  t h r e e  eleva-Lions t o  assi.st, 

in maintenance operat  ions.  

The f l o o r  support  s t r u c t u r e  can c a r r y  50-ton 

'The c e l l  provides  

2 . 4  Descript ion of C e l l  B 

C e l l  B, the decontamination ce l l ,  ad jo ins  cel.1. A and i s  sepa ra t ed  

from it by s h i e l d  door 1. C e l l  B has i .nside cl-ear dimensions of l 6  f t  

wide, 23 f t  4 i n .  long, and 22 Ft 7 i n .  high.  Shield door 1 provides a 

c l e a r  opening 7 f-t wide and 1.6 f t  9 5/8  i n .  high. The c e l l  serves  as a 

sh i e lded  r a d i a t i o n  lock for processing cel1.s C and D and i s  separated. 

from t h e s e  c e l l s  by s h i e l d  doors 2 and 3. These two doors provide c'l_ear 

openings of 4 f t  by 15 f t .  Fdo hatches are l o c a t e d  i n  the cell f l o o r ;  

one provides a c l e a r  openi.ng of 7 f t  by 6 f - t  t o  ce l l .  F, and t h e  o t h e r  

provides  an open.ing of 2 ft by 3 f t  -to t h e  f u e l  s to rage  canal .  The walls 

and cei. l ing of t h e  c e l l  are  l i n e d  with 3/16-in.- thick type  304L s t a i n -  

less steel. %ile floor i s  l i n e d  wi.th 1/4--in. --tnick type  3W+L s t a i n l - e s s  

s t e e l .  The area of c e l l  B f l o o r  immediately t o  t h e  eas-t of s h i e l d  door 1 

can c a r r y  50-ton loads on a t r a c k  support s-tructure on which t h e  transfe-t- 

-truck: ope ra t e s .  The remai-nirig f l o o r  area can c a r r y  ui.1i.for.m loads  of 

500 p s f .  The lower p a r t  of t h e  cell prov-ides space f o r  t r a n s f e r r i n g  
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eqi.iipment through c e l l  R to and frola t,he processi-ng c e l l s  C and D and 

f o r  set-Ling equipment foi- decontamination. Tliis part of t h e  ceI.1. i s  

provided v i th  fou r  c e l l - o p e r a t  ing modules. A t y p i c a l  ope ra t ing  module 

i s  shown i.n F ig .  2.1.1.. For supplying s e r v i c e s  i n t o  t h e  c e l l  t h e ~ e  zre  

Yourteen 1 - i n .  s e r v i c e  l i n e s ,  t h i r t e e n  4- in .  bent s e r v i c e  s l eeves ,  f i v e  

6- by 8-in. c-lual diameter steppeii se-mice s leeves,  and eight 4- 'oy 6-in.  

dual d.ia;:ieter stepped s e r v i c e  sleeves. There i s  a s l eeve  f o r  f u t u r e  

in s t a l l a -L ion  of a pe r l scope  for c1.ose viewing. ,411 sleeves (F ig .  2.12) 

aye equipped with a two-pari; seal and s h i e l d  p lug  assembly. 'iko niorlules 

a r e  equipped wi i;h v i ev ing  wi.ndows ani1 Lhe remai.n'ing two have Iwindow 

forms f i l l e d -  with 1-ermvabI.e s h i e l ~ d i n g .  Each o p e ~ a t l n g  niodule has a p a i r  

of sleevzs through whi-ch m,as tier-slave ~ m n i p ~ l . a - t o r s  can be ins t;al I.ed. 

Each module i.s equipped w i t h  two 1.500-w l i g h t i n g  f i x t u r e s  hung on the 

i n s i d e  o.f t h e  cell. wa7.l. betw-een t h e  mariipiilator p e n e t r a t i o n s .  Tnere a r e  

two 2- in .  l ines  connecLed to t h e  rad i~oac t i -ve  hot, d r a i n  r*ecove;-.able waste 

system (RHnR)  and tlm 2-in.  l i .nes  connected t o  t h e  r a d i o a c t i v e  hot d r a i n -  

hot. off-gas  waste system ( R W - H O G ) .  Each connection t o  -the waste systems 

i-s equipped with a G1-ziyI.o~ disconnect sealed wi th  a blanking huh, On t h e  

north w a l l ,  a 2-Pt-diam plugged. s l eeve ,  e n t e r i n g  the c e l l  fi-om t h e  Puel. 

rage room, provides  for fuLure i n s t a l l a t i o n  o f  t r a n s f e r  equipmeni;. 

On t h e  no r th  w a l l  there i s  a sniall-iLems Ziltry port; through whi.ch t o o l s  

anli miscellaneous equipment m y  be Introduce? from t h e  o u t s i d e  of the 

c e l l  through a bag 'oox and a i r l o c k  arrangerrent. The upper p o r t i o n  of 

t h e  cell.  and the  c e l l  ce i l - ing  area con ta in  Lhe e l e v a t i n g  and t r ans fe i -  

equi-pment f o r  the overhead t r a v e l l n g  crane and. manipulator sys Lems . 

2 . 5  Descri.ption of Ce1.l.s C ,  I), and G 

2 . 5 . 1  C e l l  C ( Ikchan ica l  Processing Cel.1.) 

Cel l  C a d j o i n s  c e l l  B and i s  sepa ra t ed  from it by shie1.d door 2 .  

Cell  C has inter i -or  dinenzi-ons of 20 f-t wride, 33 f'i 7.ong, and 24 f t  

high.  The ce1.l~ is  divided. by a 2-in.-wide I'loor t r e n c h  i n t o  two areas 

f o r  opemti~ng reoiu-tely control.l.ed processes. The wa1.l-s and cei-l  .ing of 

t h e  cel~l aye lirieii with 3/16-in. -Lhick type 304r, s t a i n l e s s  s t e e l .  'The 

f l o o r  i s  7.l.ned wiLii 1/4- in .  - t h i c k  type  304L s t a l n l e s s  s t e e l .  The cell 
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f l o o r  can e a r r y  concentrated loads of  10  tons  on any 1 0 - f t 2  area a t  8-ft 
intervals  on my north-south center  l i n e  and uniform loads of  200 ps f .  

The lower p a r t  of t h e  c e l l ,  which provides space f o r  t h e  ope ra t ing  equip- 

rnent, has  seven c e l l  ope ra t ing  modules (Fig. 2 .11 ) .  For i . n s t a l l i n g  pro- 

cess services t h e r e  are t h i r t y - s i x  1 - in .  service l i n e s ,  f i f t y - s i x  4-in.  

bent  s e r v i c e  s l eeves ,  e ighteen 6- by % i n .  d u a l  diameter s tepped s e r v i c e  

s l eeves ,  and e i g h t  4- by 6-in. dua l  diameter stepped servri.ce s leeves.  
There a r e  t h r e e  s l eeves  through which per iscopes can be i n s t a l l e d  f o r  

f u t u r e  operat ions.  A l l  s l eeves  (F ig .  2.12) are  equipped isrith. a two-par-t; 

sea l  and s h i e l d  p lug  assembly. Three modul.es are equipped w i t h  viewing 

windows, and t h e  remai-ning t h r e e  mGdules have window forms f i l l e d  with 

removable sh i e ld ing .  Each ope ra t ing  module has a p a i r  of s l eeves  through 

which master-sl~ave manipulators can be i n s t a l l e d .  Each module has two 

1500-w 1-ighting f i x t u r e s .  There are  f o u r  2- in .  connections and f o u r  

1 - i n .  connections t o  t h e  8HDR waste system. There a r e  f o u r  1 1/2-in.  
connections and four  2-in.  connections t o  the HHD-HOG waste rsystem. 

Each of these  connec-Lions t o  t h e  waste systems i s  equipped with a Grayl.oc 

disconnect s ea l ed  with a blanking hub. On t h e  w e s t  wall t h e r e  i s  a d i s -  

pa t ch  s t a t i o n  f o r  sending samples of s o l i d  ninter ia ls  t o  t h e  ou t s ide  of 

t h e  c e l l .  I n  t h e  no r th  wall t h e r e  i s  a 2-ft-diam plugged sleeve through 

which t r a n s f e r r i n g  devices  from c e l l  G may i n  the  f u t u r e  be 7-nstalled.  

I n  t h e  sou-Lh wall there i s  a 2 - f t - d i m  s e a l e d  s l eeve  through which 

conveying devices may be installed i n  c e l l  D. There are two small-i tems 

enti-y p o r t s  through which tools and miscellaneous equipment may be i n t r o -  

duced from t h e  o u t s i d e  of t h e  c e l l  through a bag box and a i r l o c k  arrange-  

ment. I n  t h e  c e l l  roof,  a sea l ed  and sh ie lded  hatch 8 f t  by 8 f t  

pi-ovides access  t o  t h e  c e l l  wltb t h e  50-ton buil-ding crane.  The ce i l - ing  

and upper p o r t i o n  of t h e  c e l l  suppor-ts and provides space f o r  a 5-ton 

overhead t r a v e l i n g  b r idge  c r a m  and a model 3000 electromechanical 

manipulator system f o r  remote i n s t a l l a . t i o n  and malntenance of processing 

equipment . 

2.5.2 C e l l  D (Contaminated Fabr i ca t ion  C e l l )  

C e l l  D ad jo ins  c e l l  B and i s  separated from i t  by s h i e l d  door 3. 
Cell D has i n t e r i o r  dimensions of 20 ft wide, 4 1  f t  long, and 24 f t  high. 

.. - 



The: c e l l  i s  divided by a 2-in.-wid.e ?l.oor t r e n c h  i n t o  I;wo areas f o r  

ope ra t ing  remoLely c o n t r o l l e d  processes .  Tne wri1.l.s and c e i l i n g  of t h e  

cel.1 a r e  l i n e d .  w i t h  3/16-in.-thick type  304L s t a i n l e s s  steel. 

i s  lrined with 1/4-ins - t h i c k  t y p e  304L s t a i n l e s s  s t e e l .  

can c a r r y  concentrated loads  of 10 t o n s  on any I O - f t ?  ar'ea a t  8-f-L 
i n t e r v a l s  on any north-south cenLer l i n e  and uiiifoPm I-oeds of 200 psf. 

The lower pa.r.t of t h e  c e l l ,  which provides  space f o r  t h e  ope ra t ing  

equj-prnent, has nine c e l l  ope ra t ing  modules (Fi.2. 2,l.l.). For i n s t a l - i i n g  

process  s ewices  t h e r e  a r e  for ty-seven 1 - i n .  s e r v i c e  line::;, f o r t y - e i g h t  

[+-in. bent  s e r v i c e  s leeves,  e igh teen  6- by 8-in.  dua l  dj-ameter stepped 

s e r v i c e  s l eeves ,  and t e n  4- by 6 - in .  dua l  d i a -  e r  s tepped sen- i .ce  

s l e e v e s .  There aye f o u r  s l e e v e s  through which per iscopes can be i n s t a l l e d  

f o r  f u t u r e  ope ra t lons .  A l l .  s l eeves  (Fig.  2.12) are equipped wi.tl.1 a two- 

p a r t  seal  arid s h i e l d  p lug  a.sserr;bly. 'Three modules are  equipped with 

viewing ,,dndows, and t h e  remaining si x have window forrns f i l l e d .  wI-th 

reiiiovable s h i e l d i n g .  Each operz-ting module has a p a i r  of s l eeves  through 

whj~ch r a s t e r - s l a v e  nanipulatiors can be i n s t a l l e d .  Each -module has  two 

1500-w l i g h t i n g  f i x t u r e s .  There are fYve ].-in. connecti.ons t o  t h e  RHDR 

waste system and t e n  2- in .  connections t o  the  RRD-HOG wzs-ie system. Each 

connection t o  t h e  waste systems i s  eqii.ipped wi th  a Grayloc disconnect 

s ea l ed  with a blanki-ng hub, I n  t h e  no r th  wall t h e r e  i s  a 2-i't-d.i.arn 

s e a l e d  s l eeve  f o r  t h e  f u t u r e  i n s t a l l a t i o n  of t r a n s f e r r i n g  equipmed Lo 

c e l l  C .  I n  t h e  south w a l l  there  are a 2-ft-diam plugged s l eeve  f o r  

f u t u r e  ins-Lalla-Lion of t r a n s f e r  devices from c e l l  E and a c l e a n e r  trans- 

f e r  p o r t  f o r  fu-ture i n s t a l l a t i o n  of a fue l  el-emenl; t r a n s f e r  conveyor 

and c l ean ing  mechanism between c e l l s  D and E. On t h e  west wzl.1. t h e r e  i s  

a d i s p a t c h  s ta t i .on f o r  sendTng samples of s o l i d  mte r i a1 . s  o u t s i d e  the 

c e l l .  There a r e  two snial.l.-iterns e n t r y  p o r t s  through which tools and 

miscellaneous equipment may be introduced from t h e  ou t s ide  ol" the  c e l l  

through R bag box and a i r l o c k  arrangement. I n  t h e  cel.1. roo f ,  a sealed 

and sh ie lded  ha-Lch 17 f t  6 i n .  by 7 f t  6 i n .  provides access  t o  t h e  ce l l .  

w i t h  the 50--kon b u i l d i n g  crane.  The upper p a r t  of t h e  c e l l  provides  

space f o r  a 5- ton overhead t r a v e l i n g  b r idge  crane and a model. 3000 

electromeciia.ni cal manipulattm system f o r  remote i n s t a l l a t i o n  and main- 

teriance of processing equipmeni;. 

The f l o o r  

The ~ e ? ~ . l .  f l o o r  
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2 . 5 . 3  C e l l  G (Chemical C e l l )  

C e l l  G ad jo ins  ce1.l C and i s  separa ted  from i t  by a 4-ft s h i e l d i n g  

wal l .  C e l l  G has i n t e r i o r  dimensions of 20 f t  wide, 16 P t  long, and 

30 f t  high.  The cell i s  d iv ided  by a 2-in.-wide f l o o r  t r ench  i n t o  two 

areas f o r  operati-ng remotely c o n t r o l l e d  processes .  'The w a l l s  and c e i l i n g  

of t h e  c e l l  a r e  l i n e d  wi th  3/16-in.- thick type  304L s t a i n l e s s  s t e e l .  The 

f l o o r  i s  li.ned w . t h  l / 4 - in . - th i ck  type 304L s t a i n l e s s  s t e e l .  

f l o o r  can ca r ry  concentrated loads  of 10 tons  on any L O - f t 2  a r ea  a t  8-ft 
i n t e r v a l s  on any north-south c e n t e r  l i n e  and uniform loads  of 200 p s f .  

T!!e lower p a r t  of t h e  c e l l ,  which provides  space f o r  t h e  ope ra t ing  

equipment, has s i x  c e l l  opera t ing  modules (Fig.  2 .11) .  For i n s t a l l i n g  

process  se rv i ces  the:ee a r e  t h i r t y - f  i v e  1 - i n .  s e r v i c e  l i n e s ,  t h i r t y - t h r e e  

4.-j.n. bent  s e rv i ce  s leeves ,  twenty-nine 6- by 8 - in .  dua l  diameter stepped 

s e r v i c e  s leeves,  arid s i x  4- by 6- in .  dua l  diameter  stepped s e r v i c e  s l eeves  

There a r e  two s leeves  through which per i scopes  can be i n s t a l l e d  f o r  

f u t u r e  opera t ions .  A l l  s l eeves  (F ig .  2.12) a r e  equipped wi th  a two-part  

s e a l  and s h i e l d  p lug  assembly. Four modules a r e  equipped with viewing 

windows, and the  remaining two modules have window forms f i l l e d  with 

removable sh i e ld ing .  Each ope ra t ing  module has a p a i r  of s l eeves  through 

whi.ch nas t e r - s l ave  manipulators may be i n s t a l l e d .  Each module has two 

l500-w l i g h t i n g  f i x t u r e s ,  There a r e  two 2- in .  connections and two 1- in .  

connections t o  the RIDR waste system. There a r e  t h r e e  2- in .  connections 

and one 1 - in .  connection t o  t h e  RHD-HOG waste system. Each connection 

t o  t h e  waste systems j.s equipped w i t h  a Grayloc disconnect  s ea l ed  with 

a 'olanki-ng hub. I n  t h e  south wal l  t h e r e  i s  a 2-ft-diam plugged s l eeve  

f o r  f u t u r e  i n s t a l l a t i o n  of t r a n s f e r r i n g  devices  t o  c e l l  C .  The upper 

8 f- t  of t h e  south wal l  i s  so  coristructed t h a t  it can be  removed t o  j o i n  

c e l l  G wi th  c e l l  C i n t o  a common c e l l  if requi red  f o r  f u t u r e  ope ra t ions .  

There i s  a small-i tems e n t r y  p o r t  through which t o o l s  and miscellaneous 

equ ipmnt  may be introduced from t h e  ou t s ide  of .the c e l l  through a bag 

box and a i r l o c k  arrangement. I n  t h e  roof ,  a sea l ed  and sh ie lded  ha tch  

with a 1 0 - f t  by 6-P-t c l e a r  opening provides  access  t o  'the c e l l  wi.'ch t h e  

50-ton bu i ld ing  c rane .  A l s o  j.n t h e  roof t h e r e  i s  a 2-ft-diam plugged 

sleeve t o  permit f u t u r e  i n s t a l l a t i - o n  of t r a n s f e r  devices  into c e l l  G. 

%ne c e l l  

.- 
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The upper p a r t  or t h e  c e l l  provides  space f o r  a model 3000 e l e c t r o -  

mechanical -cnanip,ul.ator system f o r  remote insta3.latioii and mintet-lance of 

processing equipment. 

2,6 Desc r ip t ion  03' C e l l  F: 

Cell. E ( c l e a n  Yabrication c e l l )  a d j o i n s  ce1.l. r) and i.s separated 

from it by a 4-f t  s h i e l d i n g  wall .  Cell E has i n t e r i o r  dimemions of 

20 ft wide, 1.6 f t  long,  and 30 ft high.  

wi.de f I.oor t r e n c h  i n t o  two a r e a s  f o r  operating remotely c o n t r o l l e d  

processes. The walls a n d  c e i l i n g  of i;he c e l l  ar2 l i n e d  with an 0.02-in.- 

t h i c k  mod.ifiei1 Pheno1.i~ p ro tec t i -ve  coat ing.  'The floor and t h e  walls up 

t o  1.2. i n .  a r e  l i n e d  wi.Lh l / l - i n ,  - t h i c k  type 304L stain]-ess s.i;eel. The 

c e l l  floor i s  capable of c a r r y i n g  concentrs ted loads of 1.0 t ons  on any 

10-ft2 area at 8-ft i n t e r v a l s  on a north-south c e n t e r  l i n e  m d  iiniforiti 

loads  of 200 psf'. 'The I.o:.rer part of -the c e l l ,  which provider, space f o r  

t h e  ope ra t ing  equipment, has six cel.2. ope rz t ing  modules (Fig. 2.11) .  

For insl;al.l.ing process s e r v i c e s  theye ,arc? t h i y t y - f i v e  1 - i n .  s e r v i c e  

l in -es ,  for ty-one 4- in .  bent s e r v i c e  s leeves,  nine 6- by 8-in. dua l  

diarnetei- stepped s e r v i c e  sl.eeves, and six 1,- by 6- in .  dua l  diameter  

stepped s e r v i c e  s l e e v e s ,  Tne:c.e are three s l eeves  through whj.ch p e l t -  

scopes can be i n s t a l l e d  f o r  f u t u r e  opera-tiotis. A l l .  sleeves (Pig. 2.12) 

a r e  equipped with a two-pa.1.t s e a l .  and s h i e l d  plug assembly. A13 s i x  
modules a r e  equipped wi.th window forms f i l l e d  w i . t h  removable sh i e ld ing .  

Each operat  irig module has a p i . r  of  sl.ee-ves throu-gb which master-slave 

manipulators can be i n s t a l i e d .  

Yixtures .  There are  t h r e e  1 - i n .  connections t o  t h e  RKOR vaste system 

and t h r e e  2- ln .  connections and one I - i n .  conneckj-on to the RHD-HOG 

waste system. Each connection t o  t h e  w a s t e  systems i s  equipped with a 

Grayloc disconnect s e a l e d  with a blanking hub. On t h c  noi-th w a l l  the-re 

i s  a d i s p a t c h  s t a t i o n  through -dhi.c'n sariiples of s o l i d  materials can be 

Lransfei-red out of t h e  c e l l .  Then2 i s  a suial.l.-items e n t r y  p o r t  i n  the 

south w a l l  through which t o o l s  and miscel.l.aneous equipmeizt e m  be intro- 

du-ced from t h e  o u t s i d e  o.P t h e  c e l l  tlirough a bag box and a i r l o c k  eri-ange- 

nen t .  I n  the c e i l i n g  of t he  c e l l ,  a hatch with a clear opening o f  

The cell i.s d.ivided by a 2 - in . -  

Each module has two 1500-w l i ghk ing  
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22 f t  by 5 f t  10 i.n. with seal. and s h i e l d  plugs permits  access  f o r  t h e  

50-ton b u i l d i n g  crane t o  remove o r  i~nstal.1. equipment;. 

of t h e  roof hatch i s  a t r a n s f e r  p o r t  through which as:t:enioled f u e l  elenients 

may be ~-~emoveil from t h e  c e l l .  The upper part of t h e  c e l l  provides space 

f o r  a 5-ton overhead t r a v e l i n g  b-ri~dge crane and a model 3000 e l e c t r o -  

mechanical mni plator system for remote T n s - t a l l a t i o n  and maintenance of 

pi-ocessi.ng equipment. 

I n  t h e  w e s t  p a r t  

2 . 7  Descr ipt ion of C e l l  F 

Cell  F (equipment s to rage  c e l l )  i s  i.n t h e  basement l e v e l  below 

c e l l  B. C e l l  F has i n t e r i o r  dimensions of 1.5 ft 6 i n .  wide, 37 f t  long, 

and 13 f t  1 i n .  high. T'Je cel.1. i3 f l o o r  hatch provides a c l e a r  opening 

7 Yt wide and A f t  long through t h e  roof of c e l l  F. The c e l l  serves as 

a sh i e lded  sLorage space foy equipment being removed from t h e  processing 

c e l l s .  The w a l l s  and c e i l i n g  a r e  l i n e d  with an 0.02-in. - t h i ck  prol;ecl;i.ve 

coat,i.ng of modified Phenol.ic r e s i n .  The f l o o r  i s  l i a e d  wi.th an 0.04-in.-  

t h i c k  p r o t e c t i v e  coaking of epoxy r e s i n  r e ln fo rced  wi th  f i b e r g l a s s .  The 

floor can c a r r y  5-ton concentrated loads  on any 4 - f t 2  a r e a  o r  uniform 

loads of 250 p s f .  Tne lower p a r t  of t h e  c e l l ,  which provides space Tor 

equi.prneii-'i s to rage ,  has f o u r  ope ra t ing  modules. Each .module i s  equipped 

with a viewing window and a 400-w mercury vapor l ight i -ng f i x t u r e  

(Fig.  2 .13) .  Tfle upper p a r t  of t h e  ce1.1. provides space f o r  a 5-ton over- 

head t r a v e l i n g  crane.  There are two access  p o r t s  i n  t h e  east  w a l l  and 

one i n  t h e  west wa l l  through which t h e  crane system can be mai.ntaFned by 

glove techniques.  I n  t h e  sou1;h w a l l  t h e r e  i s  a 3 - f t  by 6-ft emergency 

access  t ha t  i s  sea l ed  and plugged bu t  can be used f o r  personnel.. e n t r y  7.f 

necessary.  Liquid waste i s  c o l l e c t e d  i n  a c r i t i c a l l y  safe sump i n  the  

southeast. corner  of t h e  ce1.l. f l o o r  and j e t t e d  t o  t h e  RHD-HOG waste system 

when necessary.  

2.23 Descript ion of Decontamination Area and t h e  Fuel Storage 
Room with Fuel Handli-tig and Storage Equipment 

The decontamination s t a t i o n ,  a stainless s t e e l  pad 7 f t  by 8 ft wi-de 

with a wainscoting on t h e  no r th  s i d e  8 f t  high, i s  on t h e  second f l o o r  
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Fig. 2.13. C e l l  F Light ing  FixLure. 
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j u s t  no r th  of c e l l  B. This pad i s  equipped with s e r v i c e  i n t o  t h e  RHD-HOG 

system and a plugged f l o o r  d r a i n  t o  the process  w a s t e  system. Waste 

c o l l e c t e d  on t h e  pad w i l l  be morii.tored f o r  contamination be fo re  bei.ng 

r e l eased  t o  e i t h e r  t h e  hot waste o r  t h e  process  waste as appropr i a t e .  

To t h e  east of t h i s  pad a r e  l o c a t i o n s  provi.ded f o r  f u t u r e  i n s t a l l a "  bJ.on 

of support  sadd1.e~ f o r  l a r g e  casks o r  equipment necessary f o r  o r i e n t i n g  

casks f o r  nandl-ing. The f l o o r  area i n  t h e  decontamination s t a t i o n  i s  

capable of support ing concentrated- loads of 50 t ons .  Immediately t o  t h e  

w e s t  of t h e  decontamination pad. i s  a flooi-  hatch provi.ding a c l e a r  

opening of 7 f t  by 7 f t  through t h e  c e i l i n g  of t h e  f u e l  s to rage  room i n  

t h e  f i r s t  f l o o r  kvel. .  The c e i l i n g  hatch from t h e  second f l o o r  permits  

t h e  in t roduc t ion  of  heav i ly  sh i e lded  casks coti taining file]. assemblies 

t o  and from t h e  b a s i n  by t h e  50-ton ovex-head bui lding.  crane.  

The f u e l  s to rage  room ad.joins cel.1 B on -the north and provides 

main-tenance and ope ra t ing  area 110 t h e  f u e l  s to rage  b a s i n .  The fuel- 

s to rage  b a s i n  i s  9 f t  6 i n .  wide and when f i l l e d  w i l l .  con-Lain 22-f t  

minimum depth of demineralized water f o r  s h i e l d i n g ,  A deep p i t ,  7 f t  

.5de and 12 f .L  deep, i n  t h e  b a s h  f l o o r  w i l l -  provide a 34-f t  depth of 

water f o r  unl.oading shipping casks.  The f l o o r  of the  basin 'is l i n e d  

with 1/8-in. -'Lhick type 3041, s t a i n l e s s  s tee l .  

b a s i n  t o  t h e  f l o o r  of' c e l l  B. 'Tile w a l l s  of' -the b a s i n  arid t h e  cana l  are 

l i n e d  with an O.Ol+-in. - t h i c k  epoxy r e s i n  p r o t e c t i v e  coati.ng r e in fo rced  

w i t h  T ibe rg la s s .  There i s  a personnel. and crane b r idge  assembly mounted 

on a runway over t h e  b a s i n .  This  personnel and crane b r idge  i s  equipped 

w i t h  a 1-toti h o i s t  f o r  handl ing f u e l  elemenks and f o r  mi-ntenance opera- 

t i o n s  wi.thin the bas in .  The h o i s t  i s  constructed to maintain a minimum 

of 6 f t  of w a t e r  above t h e  high po in t  of t h e  h o i s t  l i f t .  Tnere is  a 

remotely operated i n c l i n e d  conveyor f o r  conveying fuel. elements from t h e  

'0asi.n through t h e  cana l  i i i to  c e l l  B. The capac i ty  of -the conveyor i.s 

approximately 1000 I'D. 

A cana l  j o i n s  t h e  st,orage 

2.9 Descr ipt ion of Development Laboratory 

Ad-joining cell. D and cell. E a t  t he  second f l o o r  l e v e l  on t h e  w e s t  

and south s i d e  i s  a l a b o r a t o r y  -Lo be used f o r  co ld  devel-opmeilt of 
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equipment and f o r  ope ra t  ions involving p repa ra t  i.on of materials t h a t  are 

to be used .  111 t h e  p r o c e s s k g  c e 1 . l ~ .  The l a b o r a t o r y  i s  equfpped with two 

fume hoods wl:.th s e p a r a t e  exhaust systems and wri l;h two l a b o r a t o r y  courker- 

t o p  work benches. The hoods have connections i n t o  both Lhe 1I1ED-ROG and 

process  waste s y s t e m ,  each a p p r o p r i a t e l y  identi.Pie~.l and usab le  as 

TlCC e36 s R r y  ~ 

2.10 Process  Servikes 

A s e r v i c e  pi.pj.ng loop is  i n s t a l l e d  around t h e  c e l l  bank a i  t he  

second f l..oor level” Tnis loop  slipplies steam, a i r ,  m t e - r ,  and ai-goii 

around t h e  c e l l  bank  t o  s t a t i o n s  t h a t  serve -t;he c e l l s  o r  equipment o U L -  

s ide the cells. On the f i rs t  ioloor there aye 19 s e r v i c e  Si;a.tions that, 

f u r n i s h  t h e  fol lowing:  (1) steam - 100 p s i g ;  (2 )  ir?strumeiit a i r  -.- 

50 psi-g; (3) process  w s t e r ;  and ( 4 )  r e c i r c u l a t i n g  coo l ing  wst;er. 

These same services a,re  provided at siin:ilar s e r v i c e  s t a t i o n s  i n  -the 

second f l o o r  ai-ea. I n  t h e  thil-d f l o o r  a r e a  a t  t h e  cel.1. roof‘ t h e r e  are 

20 s e r v j c e  s t a t i o n s  -that provide t h e  fo l lowing:  (1) steam - :-OO p s i g ;  

(2 )  instrument 8.i.r - 50 psig; ( 3 )  process  wa. te r ;  ( 4 )  r e c i r c u l a i i n g  

coo l ing  wa.ter; ( 5 )  demineralized mial;er; and (6) argon. 

E l e c t r i c a l  Wireways, 4- by 4- in .  cross secf;:i.on, a r e  i n s t a l l e d  from 

t h e  f i r s t  f l o o r  t o  the t h i r d  floor through w-hich e l e c t r i c a l  power and 

c o n t r o l  c i r c u i t s  can comunicate from t h e  f i r s t  f l o o r  eel.]. ope ra t ing  

modules t o  t h e  ce1.l. roof se-mice s t a t i o n s ,  El .ectr ica1 p o w a  pa.ne1.s f o r  

equi-pment operat  ions are provi.ded at t h e  cell. opeiwting rnodu1.e~ on the  

f i rs t  floor and a t  the servi.ce s t a t i o n s  i n  Lhe thj.rd f l o o r  c e l l  roof 

ama. 

For removing process  ’neat loads, a closed loop cool ing water sys-tern 

i s  provided with a n  i-nventory of about 250 ga l .  Normal c i rcul .sLion i n  

t h e  system i s  provided by a 250-gpm pump. A 130-gpm rese rve  pump i s  

provi-ded. foy stand-by ser-vice.  The water i s  cool.ed by a s h e l l  and tube 

h e a t  exchanger with cool ing tower water from t h e  H F i R  coo l ing  system. 

I n  t h e  event of water t o w e r  fa i lu re ,  process  water w i l l  au-torrmtically be 

f e d  i n t o  Lhe systems. 
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From t h e  s e r v i c e  s t a t i o n s  ou t s ide  t h e  c e l l s ,  s e r v i c e s  can be piped 

i n t o  t h e  c e l l s  through e i t h e r  sleeve-type s e r v i c e  pene t r a t ions  01- through 

s e r v i c e  l i n e s  t h a t  a r e  provided through the c e l l  w a l l s  and t h a t  termi~n- 

a t e  a t  t h e  i n - c e l l  s i d e  of t h e  c e l l  ope ra t ing  modules, The c e l l  bank 

has about 450 of  these  s e r v i c e  pene t r a t ions .  

E l e c t r i c ,  pnei.i-mat,ic, and hydrau l i c  s e r v i c e s  may be extended from 

t h e  ope ra t ing  modules i n  t h e  f i r s t  f l o o r  ope ra t ing  a r e a  i n t o  t h e  c e l l s  

through stepped s e r v i c e  sleeves (Fig. 2.14). These stepped s e r v i c e  

s l eeves  are  equi-pped with a two-part p lug  assembly. 'The i n - c e l l  end of 

t h e  stepped s e r v i c e  plug assembly i s  smaller i n  diameter -Lhan t h e  

opposi te  end. Expendable push-through alurninum-epoxy plugs are a t t ached  

by a disconnect t o  ihe s h i e l d  plug and pushed i n t o  t h e  sleeve t o  t h e  

i n s t a l l e d  p o s i t i ~ o n  shown I n  Fig.  2.14* The i n - c e l l  end of t h e  plug 

assembly i s  equipped with a disconnect For plugging i n  process  s e r v i c e  

l i n e s .  For s e r v i c e  plug changeout, t h e  j o i n t  between t h e  s h i e l d  p lug  

and t h e  expendable p lug  i s  remotely disconnected, allowing t h e  s h i e l d  

plug t o  be  5.rlthdra-m t o  t h e  cold s i d e  of the c e l l  wa l l  and l eav ing  t h e  

seal p lug  i n  p o s i t i o n  t o  maintain c e l l  containment. 

can then  be t h r u s t  i n t o  place,  f o r c i n g  the o ld  exyendable plug i rk0  t h e  

c e l l  t o  be disposed of as s o l i d  waste. Services  are rou ted  through t h e  

s h i e l d  plug i n  s p i r a l  condui ts  o r  p ip jng  Lo prevent r a d i a t i o n  streaming. 

A new p lug  assembly 

E l e c t r i c ,  pneuma-tic, and hyd-raulic s e r v i c e s  may be extended i n t o  

t h e  c e l l s  from t h e  t h i r d  f l o o r  c e l l  roof s e r v i c e  sta-Lions through &-in.-  

d i m  bent  semi-ce s l eeves  (Fig.  2.15).  The s e r v i c e  I.ines are i n s t a l l e d  

i-n t h e  ben t  s l e e v e  i n  a two-part p lug  assembly t h a t  s epa ra t e s  a t  a 

disconnect and permits  t h e  expendable, push-through f r o n t  p o r t i o n  of the  

assembly t o  be withdrawn i n t o  t'ne c e l l  and al lows t h e  backside of t h e  

p lug  assembly t o  be withdrawn i n t o  t h e  s e r v i c e  s t a t i -ons  i n  t h e  co ld  si.de 

of t he  c e l l  roof a r e a .  These s e r v i c e  s l eeves  are also equipped w i t h  

di.sconnects on -the i n - c e l l  end f o r  plugging i n  process  s e r v i c e  l i n e s .  

Pneumatic and hydrau l i c  servi~ces may a l s o  be extended i n t o  t h e  

cel-1.s from t h e  t h i r d  f l o o r  c e l l  roof s e r v i c e  s t a t i o n s  through a s e r i e s  

of 1 - i n .  s e r v i c e  l i n e s  extending from t h e  c e l l  roof a r e a  down through 

t h e  c e l l  walls and t e rmina t ing  a t  t he  f a c e  of the  cell l i n e r  i n s i d e  the  

c e l l  a t  the  ope ra t ing  modules. Each s e r v i c e  l i n e  i s  1-in. t ype  304L 
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s t a i n l e s s  steel- pi.pe f i t t e d  with a b a l l  valve on t h e  out,-of-cell end 

and t e rmina t ing  a t  a Grayloc disconnect  on t h e  i n - c e l l  en(3 (Fig. 2.16). 

A l l .  s e r v i c e  l i n e s  are aeal.eil wi~th blanking hubs oil t h e  I n - c e l l  end when 

not i n  use. 

All high a c t i v i t y  radiochemical waste resuli; i ng  from in-cel.1. pro- 

ces ses  a r e  cla .ss i . f ied.  under two c a t e g o r i e s :  (1) r a d i a c t i v e  hot waste 

and (2)  radi .oact ive hot  was-Le recovers.bl.e . The r a d i o a c t i v e  hot d.rai.n 

recoverable  sys.t;etti (Rl-IDR) drains a1.l wa.sl;e -tiia-i might con ta in  economically 

recove~ab1.e ma te r i~a l s ,  and t h e  r a d i o a c t i v e  hot d r a i n  sys tern (KHD) col.l.ect s 

all. o t h e r  i n - c e l l  l iqu id .  wasiie. Connections i n t o  t h e s e  two waste systems 

f m m  processing equ-ipment are made througli t h e  Grayloc disconnects  ri.nsj.de 

t h e  c e l l s  o r ,  2s necessary,  from t h e  f l o o ~  d r a i n  systems. Process  

gaseous waste i s  c o l l e c t e d  i n  t h e  combina-tj.on hot  off-gas  and radioac1;:ive- 

hot  d r a i n  p ip ing  system aiid conveyed by a guCter f l o ~  arrangement through 

the  waste c o l l e c t i o n  tanks to t h e  F a c i l i t y  hot  off-gas  (HOG) exhaust 

system E-3. 

2.11. Bui lding Se rv ices  

2.11. I I P l a n t  Electyical .  Power D i s t r i b u t i o n  System 
_l_l-__l 

TURF r e c e i v e s  e l e c t r i c a l  power from -the ORNL 13.8-kv e l e c t r i c a l  

dis- t r ibu. t ion system. The p:rl-fmry source oP power from t h i ~ s  d i s t r i ' o u t I  on 

system is f eede r  29&. Al.though t h e r e  Is no a u t o n a t i c  backup Cor 

f eede r  29d, proper  manual switching on t h e  13.8-kv system can supply 

T" with primary power from feeder 234 i f  an oiiCage occurs on f eede r  294.. 

The normal supply i s  fed i .nts t h e  1500-kvs outdoor subs t a t ion  designated 

as s t a t i o n  294-1 l oca t ed  adjacen-t Lo t h e  THU f a c i l i t y ,  Building 7920. 
Power to t h e  TURF d i s t r i b u t i o n  system i s  normally supplied. by four 

s e p a r a t e  f eede r s ,  all. o r i g i n a t i n g  from t h e  s u b s t a t i o n  ad.jacetit t o  TIXU, 

as shown i n  Fig.. 2.17. Three of t i iesc f e e d e r s  are 480 v, 3 phase, 

60 cyc le s  and a r e  fed. di.7-ect1.y from c i r c u i ~ t  breakers i n  t h e  si ibstat ion.  

The o t h e r  f eede r  l is a 1.20/208-v ins-trumrnt power supply f e d  from the 'T'RU 

plan-t instrument power panel. p h y s i c a l l y  located i n  room 213 ol" 
BiiLldj-ng 7920. 
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Fig. 2.16. One-Inch Stainless Stee l  Service Line. 
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Two of t h e  4.80-v Teeden; coming i n t o  the TURF supp1.y motor c o n t r o l  

c e n t e r s  1 arid 2.  From a breaker. i n  Lhe motor c o n t r o l  Cen-teT, power i s  

fed th:rou.gh a 45-kva, 4%0-208/120-v t ransformer to motor con t ro l  cen-Lei. 4 . 
Motor c o n t r o l  c e n t e r  4 i n  t u r n  supplj-es 1.20/208-v power to  ~tiotor cor~t ro l -  

center 3. Tie c o n t r o l  c e n t e r s  aye l o c a t e d  i n  room 211., t h e  e l e c t r i c a l  

equipment rooin. Pie o t h e r  4-80-v feeder suppl-ies power t o  t h e  s t a c k  area 

and feeds  'ool.;h 'TRU and. TURF s tack  f a n s .  TURF fans aye designated EP-1 

and EF-2, E-1. 

Normal Power Supply. - Tne pl-ant elec-trica.1 power i n  TURF i s  d i s -  

t r i b u t e d  as e i t h e r  480-v, 3 phase, 60 cycl.es, ungrounded; 1.20/24-O-v, 

s i n g l e  phase., 3 wire; o r  120/208-v, 3 phase, 60 cycle ,  4 wire with s o l i d  

ground-ed n e u t r a l .  Iaw vo l t age  power Yor 1.i.ghting and r e c e p t a c l e s  and 

for motors 1/3 hp and smaller i s  suppl ied by 4-wirej  dry-type t r a n s -  

formers f e d  from the motor c o n t r o l  c e n t e r s .  

- Emergency .--__- Power Supply. - rower f o r  zquipment and. I . igbt ing essential. 

t o  con-tcziiimznt and conLiniuetl minimm 0perati .m 3-11 t h e  event OB Pai. lure 

withi-n t h e  normal. power system i s  supp l i ed  from ari e s s e n t i a l  bus i n  

motor coi-1-trol center 2.  TIe e s s e n t i a l  bus Is T e d  frrom an n1.L'r;mia.ti.c 

ti-ansfer switch that  has two sources  of power: one norma3. power source 

through motor cont,t-vl. center ar1.d one from t h e  'TURF emergency power 

supply i.n Buildirig 7931. Fi.gure 2.17 sho->ws the  emergency power d i s t r i -  

bu t ion  system; he re  it may be seen Lhat if  normal power i s  interrupted.  

t o  the  e s s e n t i a l  bus automatic t rmsfer  switch, the switch immediately 

p l a c e s  the e s s e n t i a l  l oads  on t h e  TURF erfiergency bus.  

The TURF emergency bus i s  f e d  from an automatic t r a n s f e r  switch 

t h a t  has two soiweces of powey: one norrnal power source t'rirou.gh the  TRU 

breech.ing area and one f r o m  t h e  'TURF emergency generator ,  whi.ch i s  R 

4%0-v, 3-phase, 200- kw, d iese l -  engik-ne genera.i;or l o c a t e d  i n  Bu.ild.ing 7931. 

If normal power i s  interrup-bed t o  the emergency bus, t h e  generator  

a u t o r m t i c a l l y  s t a r t s ,  and t h e  automatic t r a n s f e r  switch p l aces  t h e  bus 

OLI t h e  generztcsr. 

The i t istmment and emergency l i g h t i n g  panels  f o r  'RRF are fed 

through an auton1ati.c t r a n s f e r  swi.tch that, hes two sources o r  power: 

one normal. power s o u . ~ c e  from the it-~.stiwment power pane l  l o c a  i;i:d iil t h e  

TRU b u i l d i n g  and. one from the e s s e n t i a l  bus 1.ocated i n  moto:r c o n t r o l  
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Fig. 2.1'7. TTJ3F-Power D i s t r i b u t i o n  System Diagram. 

.- 
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c e n t e r  2 .  If’ normal power i.s i-nterrupted. t o  the i n s t r u m n t  power auto-  

matic t r a n s f e r  swit;ch, t h e  switch immedi.ately pl.aces the riecezssry 

instruments  on t h e  essent ia l .  bus and, t h e r e f o r e ,  on t h e  TURF emergertcy 

power system as shown i n  Fig.  2.1‘7. 

I n  t h e  event; of t o t a l -  fai.I.ixre of  normal power, the d i e s e l   general;^:^ 

wj.11 immedi.ately sixpply power f o r  emergency- lighting, ri nstrument power 

for r a d i a t i o n  monitoring equipnient, and power f o r  one s t a c k  f a n  (El?-1 

or EF-2, E-]..). O L h e r  equi.prnent on t h e  e s s e n t i a l  bus i s  - t hen  :;ta.rted 

ailtomati c a l l y  i n  a p r e s e t  srqixnce by a sequence t i m e r  according ’LO t h e  

schedule shown i n  Ta’ole 2.1.. 

2.11.2 Plant, Coinwlressed A i l *  Svstem 

Compressed a i l -  i s  d i s t r i b u t e d  i n  t h e  TUX% p l a n t  system at, 100 p s i g  

%ne sir equipment i s  l o c a t e d  i n  room 140, t h e  a3 . r  and -40°F dew p o i n t .  

conipressor i-OOm. I n  t h i s  room a r e  l o c a t e d  two a i r  compressor:;, ,412-1. and 

AC-2. From the conrpressors, a i r  ?lows seqixn-tiaI1.y through an afLer- 

coo le r  and a moisture s e p a r a t o r  and i.nto a r e c e i v e r  tank. F ~ o m  ilne 

r e c e i v e r  tank, t h e  ai.r f lows through a deoi~ccant- type automatic, henbless, 

r egene ra t ion  d rye r .  From Lhe drye r ,  t h e  a i r  f.l.ows through a f-il.t;er and 

thence i n t o  t h e  100-psig p ip ing  system f o r  d i s t r i b u t i o n  t o  t h e  process  

s e r v i c e  s t a t ?  on5 a t  t h e  opera-Ling and s e r v i c e  modules around the  peT*i.m- 

eter of t h e  c e l l  bank and t o  o t h e r  loca-Lions t h i ~ ~ i ~ g h o i ~ t  t h e  bu i ld ing .  

Local r educ t ion  statri.ons reduce t h e  p re s su re  t o  50, 40, 20, and 15 psi .g  

as required t o  f u r n i s h  a i r  t o  contrcll equri.pment I 

Normal A i r  Supply. - m e  normal a i r  supply i s  provided by a i r  

compressor 2 (AC-2), l oca t ed  i n  t h e  compressor room. ‘lYiis g-in., o i l - f r e e ,  

verkrical compressor can suppl.y up t o  330 scfrn t o  t h e  p l a n t  distribi.i-Lion 

system. Aut0mati.c c o n t r o l s  are in s t a l . l ed  on t h e  normal supply system. t o  

tna-inbain t h e  a i r  p re s su re  between 95 and 100 psig. The c o n t r o l s  a l s o  

sound a n  alarm on t h e  b u i l d i n g  control panel. when t h e  pressure i n  t h e  

r e c e i v e r  tank P a l l s  below 60 psig,  s i g n a l i n g  a n  excess ctenmnd or fa-ilure 

i n  t h e  noymal a i r  system. Tne system i s  more -than suf-fici-ent Lo rminta-iii 

t h e  demands of 8 1 1  a i r -ope ra t ed  equipillent i n  TURF and on occasion sup- 

pl , ies  compressed a i r  t o  t h e  TRU p l a n t  through an interconnect i i ig  pi .plag 

system. 



Table 2 . 1  Emergexy Power Plan 

Time 

( s e c )  
Equipment I d e n t i t y  Cyclea How Powered 

Emergency l i g h t s  Panel None From e s s e n t i a l  bus through automatic 
ELP2-F1 t r a n s f e r  switcn. 

Iristrumerit power 

b Ce l l  exhaust s t ack  fans 

b Re c i r c u l a t  i ng wa t e r pump s 

Emergency a i r  compressrJr 
D Hot off-gas fs-ns 

Pane 1 s None From e s s e n t i a l  b u s  through automatic 
I? IF2-1, t r a n s f e r  switch.  
I P  IF2 -2 

EF-1 01" Mone Direct  from generator through au";o- 

RWCP-1 OY 15 From e s s e n t i a l  bus by sequence t imer .  

A C - 1  45 From esse-nt ia l  bus by sequence t ize- r .  

EF-1, E-3 63 From e s s e n t i a l  bus by sequence t i%er.  

EF-2, E-1  n a t i c  t r a n s f e r  switch. 

RWCP - 2 30 

EF-2, E-3 75 
Sampling area exhaust fan E-6 9c From e s s e n t i a l  bus by sequence t imer .  

Development l & o r a t  ory hood E-9 
exhaas2 f z n  

105 From essen f , i a l  bus by sequence t imer .  

V a r -  shop eL?aust  f a n  E-11 12 0 Fro% e s s e n t i a l  bus by seqaence t imer .  

Bui lding a i r  supply f a n  s-l 135 From e s s e n t i a l  bus by sequerice t imer .  

a 

b 

Tine delay i n  seconds a f t e r  d i e s e l  generator has s t a r t e d .  

Tie p w ~ p  o r  fan which was runr;ing e'; t h e  t i n e  of t h e  power f a i l u r e  w i l l  b e  r e s t a r t e d  autortlatically. 

' < : '  ' .; ' I 
' 8  
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Einergency I Air Supply. - The emergency a i r  supply i s  provided. by a i r  

conrprzssor 1 (AC-I . ) ,  a l s o  loca t ed  i n  t'ne compressor room. This 5 - in . ,  

oil.-f ree, ver- t icz l  compressor bu..i.lt by t h e  Joy Wmujfacturing Compmy can 

s1jppI.y up t o  44 scfrn t o  t h e  p l a n t  d i s t r i b u t i o n  system. A u t o m t i c  con- 

t r o l s  a r e  ins-Lall.ed on t h e  system so  tha t  j.f an overload or a. f a i l u r e  

develops i r i  the normal supply system, al..l.owing the  p re s su re  i n  t h e  

r e c e i v e r  t ank  t o  fa11 t o  65 ps ig ,  the emergency supply w i l l  be activa-Led, 

brin&ig A4C-1 i n t o  ope ra t ion ,  T'he controls a r e  set, t o  opera te  AC-1 i.n 
-the p re s su re  range of 65 t o  75  p s i g .  The emergency a i r  system can supply 

a i r  f o r  ope ra t ion  of e s s e n t i a l  c o n t r o l  equipment t o  mai-ntain f a c i l i t y  

con-taininent c0ntrol.s and in s t rumin ta t  ion.  The emergency a i r  system i 6 

des igna ted  as an e s s e n t i a l  load  sa t h e  eleckrical power di s t r ib iu t ion  

system aild recei.ves emergency power when necessary.  On occasions,  e x t r a  

emergency a i r  may be recei-ved. from the  Tl3U p l a n t  system through the  

in te rconnec t  ing p i.p ing  system. 

2 "  11.3 Plant Water System 

The TURF water s e r v i c e  system; inc lude  po tab le  water. (POW), ptmcess 

wa-ter (PFI), demineral ized waI ;e r  (DEM), cool ing  tower w a t e r  (TdC), recir- 

culating cooling water (RFJC),  c h i l l e d  wat;er (CFd), hot waI,er bea.ting 

(HWH), and fi.re p r o t e c t i o n  water (FW). 

Potable  Water. - Potable  water froiii t h e  OmL plant-wj.de system i s  

d i s t r i b u t e d  i n s i d e  TUKP i n  two system: a cold water system 2nd. a hot 

water system. 

'The potab1.e co ld  water (POW) system i.s d i . s t r ibu ted  Lo dr inking  

fountains, s a f e t y  showers, l a v a t o r i e s ,  to i le -Ls ,  j a n i - t o r ' s  c l o s e t s ,  and 

-to s inks  and showers i n  t h e  cold change rooms. The niain po iab le  water 

supply header eriterrs t h e  b u i l d i n g  through an 8- in .  p ipe  p e n e t r a t i n g  

the f l o o r  of roorii 119. From t h e r e ,  it goes t o  room 210, t h e  -mee'nnni.cal 

equiprrent rooiii, where it supp l i e s  t h e  d . i s t r ibu t ion  system i n  t h e  

buil.ding through a pres su re  reciucing and control stat ?on a t  PRV-321 I 

Tni.s potable wate.r d i s t r i b u t i o n  system i s  maintaj.ned st hydros ta t j -c  

p re s su re  of 40 psig and ambient t enpe ra tu re  
'Yne potab1.e hot water sysLem (PObEl) supp l i e s  t he  l a v a t o r i e s ,  

j a n i t o r ' s  c l o s e t s ,  and showers i n  t h e  ho-t and. cold change rooms. 'Ike 
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system i s  f e d  from a 250-gal capac i ty ,  steam-heated hot water  h e a t e r  and 

s to rage  tank  l o c a t e ?  i n  room 210, t h e  mnechanical equipment room. 

system opera tes  a t  40 p s i g  arid 140°F. 

c i r c u k t i n g  pump, POTdW-l, capable of d e l i v e r i n g  13 gpm a t  10-ft head. 

Process  Water. - Process  waker i.s obtained from the potab le  water 

The 

C i r c u l a t i o n  i s  provided by a 

_- 
system through a reduced-pressure p r i n c i p a l  backflow preventer ,  manu- 

f ac tu red  by Crane Company (tradename "Crane-Line") , t h a t  has two spr ing-  

loaded v e r t i c a l  check va lves  and one spr ing-ac tua ted  d i f f e r e n - t i a l -  

p re s su re  r e l i e f  va lve .  There i s  no in te rconnec t ion  of t h e  potab le  and 

process  water systems downstream of t h e  backflow preventer .  The supply 

t o  t h e  process  .water system i s  loca ted  i n  room 210, t h e  mechanical 

equipment room. Down-stream of t h e  backflow preventer  i s  loca ted  a 

p re s su re  reducing and c o n t r o l  s t a t i o n  a t  PHV-95, from which process  

waker. i s  d i s t r i b u t e d  i n  two systems: (I) cold imker system and (2)  ho-t 

water system. 

The process  cold w a k r  system (PW) i s  d i s t r i b u t e d  a.t  ambient tern- 

p e r a t u r e  to t he  s e r v i c e  s t a t i o n s  se rv ing  t h e  cel.1. bank. Water i s  a l s o  

suppl ied  t o  t h e  s e r v i c e  s t a t i o n s  i n  t h e  checking and holding area ,  t h e  

f i - r s t  and second f l o o r  maintenance ope ra t ing  a reas ,  t h e  c e l l  F' cor r ido r ,  

t h e  c e l l  G pump room, -the decontamination s t a t i o n ,  t h e  chemical. makeup 

room, and t h e  work benches i n  t h e  deveI.opment 1aborat;ory. Process  water 

i s  a l s o  used a s  t h e  d r i v i n g  f l u i d  i n  sump j e t s  i n  t h e  c e l l  G pimp room, 

i n  t h e  c e l l  F co r r ido r ,  and i.n t h e  nor th  va lve  p i t .  Process  water i s  

a l so  suppl ied t o  t h e  condensate coo le r s  i.n t h e  p l a n t  steam and condensate 

system. I n  cane o f  emergency, process  water i s  suppl ied  as makeup t o  

the RWC system, t h e  CHW system, t h e  1WC system, and t h e  JNH system. The 

co ld  water sys-tern i s  d i s t r i b u t e d  a t  40 p s i g  and ambient temperature.  

hot  process  water system (PWH) i.s suppl ied  t o  t h e  work benches 

i n  t h e  development labora tory ,  t h e  s e r v i c e  s t a t  i.ons i n  t h e  chemical 

makeup room, t h e  hot change room, t h e  c e l l  F co r r ido r ,  and t h e  decon- 

taminat ion s t a t i -on .  The system i s  f e d  from a 60-gal capac i ty ,  steam- 

heated hot water h e a t e r  and s to rage  -tank loca ted  i n  room 210, t h e  

niechanical equipment room. The system ope ra t e s  a t  40 p s i g  and 140°F. 

C i r c u l a t i o n  i s  provided by pump PWHP-I, which i s  capable of d e l i v e r l n g  

1.3 g-pm a t  1 0 - f t  head. 



Dem.tneralized _ll____l___ Water .  I--. - Demineralized water (DEM) j s supp l i ed  fro111 

t h e  HFIR demineral izers  The demineralized v a t e r  e n t e r s  through. 2-i  TI. 
p i p e  peneti-ati.ng t h e  f l o o r  oi" room 119. It ris piped from t h e r e  t o  

room 210, where i t  Ls d i s t r i b u t e d  t o  the process  servilce s t a t i o n s  locaked 

i n  t h e  c e l l  roof area oil t h e  t h i r d  f l o o r ,  t o  the work bencher, i i i .  the 

development I.aboratory, t o  t h e  serv?'.ce s t a t i o n  I n  t h e  chemical makeup 

room, and t o  the demineralized water system Por t h e  f u e l  storage basin. 

The c l e a m q  system for. t h e  demineralized water i n  t h e  f u e l  st,orage bas in  

i.s provided by a mi xed-bed (cat ion-anion)  exchanger demincrali  z e r .  The 

demine ra l i ze r  has a minimu.m -fl.ow capac i ty  of' 25 gpm and a n  exchange 

capac i ty  of 100,000 g m i n  as CaC03 equivalence.  The rmnual~ regenerat ion 

r e s i n  u n i t  i s  model MB5-95 ILKO-Way Mixed Bed, manufactured by the 

Il..l.inois Wa-ter Treatment Company. 

Cooling Tower Water. - Water from t h e  I P I R  tower water b e s i n  i s  

received a t  t h e  TTJRF f a c i l  y a+, 85°1r' and ris r e tu rned  a-i; s.bout 90°F. 

A boos t e r  purp inc reases  t h e  water p re s su re  t o  approximately 40 psi.  

'Tbi.s s u p p l i e s  890 g$m t o  t i ie f a c i l i t y .  'I'he water i s  used i n  TURF t o  

remove h e s t  from t h e  heat, exchanger for t h e  recirci.il.at,i-ng c o o l i n g  water 

(RWC), t h e  a i r  compressors, t h e  150-ton c h i l l e r  f o r  the S - 1  air c0nd.i- 

t i m i n g  system, and t'ne direct-expansion T e f r i g e r a t i o n  u n i t s  on S-11 supply 

-Lo c e l l  A and 5-12 supply t o  c e l l  E. 

al-ong w i t h  the  boos te r  pumni3 f o r  t h e  'T%U toverr w a t e r  syst,em and i s  Inter- 

connected with t h e  TRU c o n t r o l  system t o  provide stand-by supp1.y i f  

e i t h e r  pump f a i l s .  This system i s  e s s e n t i a l  for removing hea t  loads 

from t h e  RWC system and supplying cooliiig water t o  t he  compressors i n  

t h e  compressed a i r  system; t h e r e f o r e ,  i t s  c o n t r o l  system provides an 

alarm a t  t h e  biij I.ding conbro l  panel  when e i t h e r  t h e  system temperature 

r ises  above 90°F on t h e  supply or 95°F on t h e  r e t u r n  ( i n d i e s t i n g  an 
abnormal h e a t  load cond i t ion ) ,  or when the pressure fa l l s  belrnr 35 p s i g  

( i n d j ~ c a t i n g  a b s s  i n  water f h v ) .  The system i s  provided with an auto-  

matic emergency su:pply from t,he process  ~ ~ ~ a t e r  system if t h e  n o r m 1  

supp1.y from HFTR i.s i n t e r r u p t e d .  

The booster pimp i s  located i.11 a p i t  

R e c i r c u l a t i n g  Cooling WaLer. - Cold wa!;ei- f o r  cool ing  equipment is - 
circu.3-ated i n  a c losed  loop t o  proc , ser.vice s t a t i o n s  a t  ope ra t ing  and 

s e r v i c e  modules around tiie c e l l  bank  and t o  o ihe r  l o c a t i o n s  within t h e  
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f a c i l i t y .  Cooling tower water i s  ilormally used t o  cool. t h e  hea t  exchan- 

ger  f o r  t h e  y e c i r c u l a t i n g  water system. Tiie system is designed t o  oper- 

a t e  a t  65 p s i g  below l i m i t s  of 105 'io 115°F. A 60-gal r e c e i v e r  tank 

provi.des f o r  c losed loop contained opera t ion .  Ci.rculat  ion  i s  provided 

by a c e n t r i f u g a l  P e e r l e s s  pump, KWCP-1., capable of d e l i v e r i n g  250 g p m  a t  

100-f'i head. I n  case of f a i l u r e  of t h e  normal pump, a stand-by putrip 

( a l s o  a c e n t r i f u g a l  ;Peerless pump, RWCP-2) capable of d e l i v e r i n g  1.30 g p m  

a t  100-f t  hea-d. is a v a i l a b l e  f o r  emergency opera t ion .  The system conti-01s 

sound an alarm on the  bu i ld ing  c o n t r o l  pane l  7.f t h e  water temperature  

exceeds t h e  supply and r e t u r n  temperatures  of 105 and 11.5'F, which 

i n d i ~ c a t e  an  abnormal hea t  load .  An ala-rm i s  a l s o  sounded i f  the water 

l e v e l  i.n t h e  r e c e i v e r  t a n k  f a l l s  below t h e  ha l f - fu l .1  po in t ,  which i n d i -  

c a t e s  t h a t  makeup water i s  requi red  i n  t h e  system. Makeup water i s  

admitted. manually bo t h e  r ece ive r  t ank  from t h e  process  water system. 

Ch i l l ed  Water. - Chi.ll.ed water (Cm) i s  c i r c u l a t e d  i n  a closed system 

t o  t h e  coolj-ng c o i l s  of t h e  a i r  cond.itioning units loca ted  throughout t h e  

bu i ld ing .  

ClIWp-1 and CEdP-2. The system ope ra t e s  normally wi.th one p u q ;  -the o t h e r  

i s  i n  standby f o r  emergency opera t ion .  The system normally opera tes  a t  

about 40 p s i g  and 50°F. 
removes hee t  from the  chil l .ed water system. Makeup water t o  t h e  c h i l l e d  

wa-Ler system i s  suppl ied  au tomat ica l ly  from t h e  process water system 

Lhrough a c o n t r o l  s t a t i o n  if t h e  pressure  i n  t h e  dis t r ibu-Lion system 

f a l l s  below 30 ps ig .  

C i r c u l a t i o n  i s  provided. by two c e n t r i f u g a l  P e e r l e s s  pumps, 

A 150--Lon York centrifugal.  r e f r i g e r a t i o n  m c h i n e  

Hot Water Heating. - The hot  water hea t ing  (*yWH) system provides  &1I)i7- 

i l i a r y  hea t ing  t o  the  o f f i c e  a r e a  through t h e  f in- tube  h e a t e r s  mounted 
along the  ou t s ide  w a l l  of t h e  o f f i c e s .  Yne system c i r c u l a t e s  ho t  \.rater at  

70 p s i g  and a t  about 200°F. Steam condensing i n  a small. heat  exchanger 

h e a t s  t h e  system. A c e n t r i f u g a l  pump, IiWIP-1, which is  capable of 

d e l i v e r i n g  16 g p m  a t  17 - f t  head, c i r c u l a t e s  t h e  hot water .  &lreup water 

i s  suppl ied  air tomatical ly  from t h e  process  water system through. a c o n t r o l  

s t a t i o n  i f  t h e  p re s su re  i n  t h e  d i s t r i b u t i o n  system P a l l s  below 60 p s i g .  

F i r e  P r o t e c t i o n  Water. - The f i r e  p r o t e c t i o n  s p r i n k l e r  system i s  

supplied. from t h e  f i r e  water p ipe  loop ou t s ide  t h e  bui ld ing ,  with main 

shutof f  and c o n t r o l  va lves  loca t ed  a t  t h e  northwest corner  of the 
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bui.l.d.ing. 'The T i r e  water supp1.y t o  t h e  b u i l d i n g  e n t e r s  through pipes 

penetra- t ing t h e  fl .oor of room 131, t h e  I.Iealth Physics o f f i c e .  From the 

c e n t r a l  supply s-La.1;i.on i n  room 131, ?;he system d i s t r i b u t e s  water t o  t h e  

wet, standpipe Spi-inkler system. The loop around 'i7[THF nay be i so l a t ed  

by cl.osing the two p o s t - i n d l c a t o r  val.ves a t  the sou theas t  and southwest 

corners  oP t he  bui1.tiing. Controls  on t h e  system give alarms 3t both 

TURF and t h e  ORNL F i r e  Department i n  the event valves are closed. or pres-  

s u r e  falls i n  t h e  system. The system si-ipply and. i t s  emergency backup corfle 

from the  m a i n  ORNL f J r e  water. system serving- a l l  of Mel-toti Val ley.  

2.1.1l.4 Steam and Condensa-be System ___ 

 stem^ i s  suppI.ied Lo the TUNF steam mid condensa-tie systern at 250 p s i g  

from t h e  ORNL steam system se rv ing  a l l  of Ve'L.ton Val.1.e~. A p re s su re  

red.uci.ng station, PRV-3, i.s l o c a t e d  east of the 'ouilding above g-ound t o  

reduce t h e  steam pi-essur.e t o  100 p s i g  f o r  s e r v i c e  i n t o  t h e  faci1. i ty .  The 

100-psig steam enters the b u i l d i n g  through t h e  f l o o r  of room 119 and from 

t h e r e  passes  t o  room 210, Lhe mechanical equipment room. From there, i - t  

i s  d i s t r i b u t e d  t o  t h e  process  se-mice s t a t i o n s  a t  operaLing znd service 

modules around t h e  pe r iphe ry  of t h e  c e l l  bank and t o  ope ra t e  steam 

educLors i n  cel.1. E, c e l l  G eductor  pocket;, and t h e  waste p i t ,  I n  the 

mechanical equ.ipment room, t h e  steam pres su re  i s  fui-thcr reduced t o  

1.5 p s i g  8.t a p re s su re  redu.cing s t a t i o n ,  PRV-6, and t h e n  d. is t r ibuted 

throughout t he  b u i l d i n g  f o r  h e a t i n g  pui-poses and 'io po tab le  and process  

water h e a t e r s .  A l l  condencnt;e From the 100- and 15-p:;fg systeiii:; i s  co l -  

l ec ted .  i n  a pipri.ng system throughout t h e  'ouil.ding and then  eli.th?r dumped 

t o  t h e  storm d r a i k  system o r  used f o r  makeup water t o  the f u e l  s to rage  

basin. 

2.11.5 Plant Gas System 

An argon supply s t a t i o n  nade up of two & - b o t t l e  racks i s  instal- led 

ii? room 203, -the second fJ.oor maintenance ope ra t ing  area .  The s t a t t o n  

su.ppl.ies a d i s t r i b u t i o n  system serving t h e  process  s e r v i c e  s t a t i o n s  i n  

t h e  L h i . r d  f l o o r  c e l l  roof area arid to s-Lati.ons f o r  z inc  bromide wi.ndow 

rnaintenance a t  t h e  c e l l  operaLing modiil.es of' c e l l s  0, C, :D, E, P, and G. 

A l o c a l  alarm i s  i n s t a l l e d  a t  t h e  ';upply s i ;a t ion t o  sound .when t h e  



manifold pi-rssure falls t o  100 ps ig ,  i n d i c a t i n g  a d e p l e t i o n  of gas 

supply or a f a i l u r e  i n  t h e  p ip ing  system. 

3. E’ACILITY FIRE PROTECTION 

The TURF f i r e  p r o t e c t i o n  systems provide complete coverage t o  a l l  

p a r t s  of  t h e  f a c i l i t y .  The cell. bank inLeri~or i s  p ro tec t ed  by a high- 

pressure,  gaseous carbon dioxide system of unique des?.@, and the out-  

o f - c e l l  bu i I . d ing  a r e a  i s  p ro tec t ed  by a conventional. w e t  s tandpipe 

water s p r i n k l e r  system. Both f i r e  pro tec  trion systems a r e  equipped with 

ind iv idua l  l o c a l  alarm s y s t e m  and a r e  i n t e g r a t e d  wi.t,h the ORNL p l a n t  

f i r e  alarm system. 

3.1. P lan t  F i r e  ProLeetion 

3.1.1 F i r e  Water System 

An 8-j-n. fire water loop e n c i r c l e s  the bu i ld ing ,  providing water t o  

two f i r e  hydrants  and t o  the  bui. lding s p r t n k l e r  mai.n. The loop is eyu-ip- 

ped with t h r e e  pos t - ind ica to r  valves ,  and t h e  s p r i n k l e r  main i s  eqiri.pped 

with a supervised post -i .ndicator va lve .  Viaximum o p e r a t i o n a l  r ead iness  

of the system i s  assured by wa. ter  supply from the ORNL f i r e  water loop. 

3. I. 2 Building Spr ink le r  System 

The water main f o r  -the w e t  s tandpipe s p r i n k l e r  system e n t e r s  t h e  

b u i l d i n g  a t  t h e  northwest corner,  r i s i n g  through the  floor of t h e  IiealLh 

Physics  office (room 121) where the main manual shu to f f  and c o n t r o l  valve 

f o r  t h e  bui.I.ding s p r i n k l e r  system is l o c a t e d .  The Siamese water supply 

connection f o r  use by t h e  ORNL f i r e  department puniper i s  l.ocated. on t h e  

o u t s i d e  west w a l l  of t h e  bu i ld ing .  

The e n t i r e  b u i l d i n g  area, o t h e r  than t h e  c e l l s ,  j .s priped f o r  a 

conventional aul;omatic v e t  s p r i n k l e r  system. The system i s  divided i n t o  

f i v e  s p r i n k l e r  zones tha t  cover -the no r th  and south bnsement areas and 

a11. t h r e e  floors of  t h e  b u i l d i n g .  

Auxil iary t o  t h e  sprinkler system are local hose ca’oinets equ-ipped 

wi.th 75-ft-long, 1 1/2-in.  unlined I.i.nen hoses connected through hand 
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valves t o  t h e  s p r i n k l e r  p ip ing .  Each cabi.net i s  a l s o  provi.ded with a 

20-1.b C 0 2  f i ~ r e  r x t l n g u i s h e r .  These u n i t s  a r e  loca t ed  as ind.?leatecl. i n  

Fig. 3. I.. Addi-tional weter and dry-chemical ex t ingu i she r s  are l oca t ed  

throughout t h e  f a c i l i t y  t o  cover s p e c i a l  a c t j - v i t i e s  'These u n i t s  a r e  

located.  and mal.ntained by t h e  ORNL F i r e  Departnent . 

3.1 .3  F i r e  Ala-m System 

Tine system i s  d iv ided  i n t o  24 I.oca1. zones with l o c a l  alarms a.n.d. i .s 

in te rconnec ted  t o  the  mas-Ler alarm system through mas-ter a larm box 8.34, 

l oca t ed  on t h e  nor th  wall of t h e  main e n t r y  t o  TURF (room 101). 

uiaster a larm system i s  in te rconnec ted  with t h e  ORNL plant alarm system 

through Building 7920 t o  master a larm box 835, l oca t ed  at the southwest 

of TURF near t h e  HFTR access  road. 

The 

The f i r e  a larm system also ri.ncludes a t r o u b l e  d e t e c t i o n  system. 

T h i s  system i s  interconnec-Led- t o  t h e  master troil'ole de-Lectton system 

through master -troiible box 834, pairited b lue  and loca ted  ad jacext  t o  

Raster a larm box 83Ib. T??e master system i.s t hen  in te rconnec ted  w~:LIi the 

ORNL plant  troub1.e d e t e c t i o n  system tkirougli Bui lding 7920 t o  master 

-troubl.e box 835, which i s  pa in t ed  b lue  and loca-Led ad jacent  t o  master 

fire alarm box 835 southwest, of lrcTHF. 

The alarm system i s  monitored by a c o n t r o l  and annuncia t lon  cabi-net 

l oca t ed  ad jacent  Lo t h e  raster a l a r m  and trou'ole boxes on t h e  IioYch wall 

of t h e  m i . n  enkry t o  TURF (room 101). 

E'lii-e alarm signals niay o r i g i n a t e  from any of t h e  fol lowing causes  : 

(1) water flow i n t o  tiny of t h e  f t v e  wet sprinkler.  systein zones t h a t  
cover Yne basenent and t h r e e  f l o o r s ,  ( 2 )  a c t u a t i o n  of one of t he  16 

manual.ly opera ted  l o c a l  f i r e  alarm pul.1. s t a t i o n s  loca-Led as shown i n  

F ig .  3.1, and (3) t h e  actuai;i.on of' any of -the f i v e  f i r e  p r o t e c t i o n  hea t  

ac tua t ed  d e t e c t o r  syskerns f o r  t h e  c e l l s .  The o r i g i n  of  -the signal. i.s 

indicated.  by indivi.d.ual signaJ. l . i gh t s  v i s i b l e  on t h e  f a c e  of the 

annuncia tor  csbf.net . 
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.- Fig. 3.1. F i r e  A l a r m  S t a t i o n s  and Local Hose Cabinet Locations. 
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T~ie alarm s t a t i o n s  are grouped into zones as follows: 

Zone No. 

1 

2 

3 

L, 

S 

9 

10 

1.1. 

12 

13 

14 

15 

1-6 

17 

pcsc r ip t io t i  and --- Lacat ion  _- 
F i r e  alsrm s t a t i o n  24 ,  room 119, southwesL 

Fire alarm s t s t i o n  13, room 119, souLhwest 

F i r e  s l a m  s t a i i v n  lC, room 113, nor theas t  

F i r e  a larm s t a t i o n  lD, room 119, no-tthwest 

F i r e  a larm s t a t i o n  lE, room 134, s t a i r w e l l  4 

F i r e  alarm s - t a t ion  IE', room 130, st:j.i:rwel.l 3 

Fi.re alarm s t a t i o n  lG, room 127, southwest 

Sprinkler, f i r s t  f l o o r  a reas  

F i r e  ahrm s t a t i o n  BA, room 4, nor theas t  

F-i_re alar111 s t a t i o n  BB, room 4 ,  southmst  

Fire alarm s t a t i o n  BC, room 2, nor th  

F i r e  a larm s t a t i o n  BD, room 2, soi ikh 

Spri.nkler,  basement a reas  

Spr ink le r ,  biii l d i n g  mej fl, room 121 

F i r e  a larm s t a t i o n  2A, room 203, north 

F i r e  a1.mm s t a t i o n  2B, room 208, e a s t  

F i r e  alarm s t a t i o n  2C, room 212, west 

Sp r ink le r ,  second floor a r e a s  

F i r e  a larm s t a t i o n  3 A ,  room 302, southwest 

F i r e  s l a m  s t a t i o n  3B, room 302, northwest 

Spr inkler ,  Lh-ird f l o o r  cell. roof a reas  

Fire alarm COz s t a t i o n ,  c e l l  D 

F i r e  a larm CO2 s t a t i o n ,  c e l l s  A and B 

Fire alarm C 0 2  sLation, cell. C 

F i r e  a larm COz s t a t i o n ,  c e l l  E 

F i r e  alarm C 0 2  s t a t i o n ,  c e l l  G 

F i r e  alarm master box 835 
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Zone No. 

18 
--- Descr ip t ion  and Locat i.on 

Spare 

19 Spare 

20 Spare 

Tne zones t h a t  se rve  -the Lroiible d e t e c t i n g  system and t h e  condi t ions  

t h a t  a c t i v a t e  t h e  alarms a r e  a s  fo l lows:  

Zone No. Descr ipt  ion  

21  C02 system sbperv isory  con tac t  TD275 - closed 

23 

Spr ink le r  sys-tern bu i ld ing  rn3i.n f i r e  water 
va lve  - closed 

Spr ink le r  sysLem bu i ld ing  main water pressure  
loss  

2 4. F i r e  a larm system superv isory  check switch 

The annu:nciator c o n t r o l  f o r  t h e  t r o u b l e  system i s  a l s o  loca ted  i n  

t h e  coiiLrol and annunciator  cab ine t  pane ls  on t h e  no r th  wall of t h e  main 

e n t r y  t o  TURF (ro0.m 101) .  

The f i r e  a larm system rece ives  normal and emergency power through 

-the instrumen-i; power supply. The system i s  a l s o  equipped with a s tand-  

by 24-v, heavy-duty, we t - ce l l  b a t t e r y  and a. b a t t e r y  charger  t o  ensure 

operakion i n  case of complete e l e c t r i c a l  power f a i l u r e .  

3 .2  Cell F i r e  P r o t e c t i o n  System 

The f i r e  p r o t e c t i o n  system f o r  t h e  TlTRF c e l l s ,  shown schemati.cal1.y 

i n  Fig. 3.2, wi.11 ext inguish  f i r e s  r e s u l t i n g  from solvent:; o r  o i l s  with- 

out damagi-ng e l e c t r i c a l  and mechanical equipment, without producing 

I.arge q u a n t i t i e s  of l i q u i d  waste, and without, plugging i n - c e l l  v e n t i -  

l a t i o n  exhaust f i l t e r s ,  a l lowing c e l l  p re s su re  t o  r i s e  above atmospheri.c. 

Carbon dioxide,  as normally appl ied ,  very- adequately meets t h e  f i r s t  two 

requirements but  has  caused. problems with f i l t e r  loadi-ng i n  one i n s t a l -  

l a t i o n  a t  OiWL. Tnis d i f f i c u l t y  could be a1;t;ri~buted t o  f r eez ing  of t h e  

moisture  i n  the  c e l l  a i r  or t o  formation of carbon d ioxide  crysta1.s and 

subsequent depos i t i o n  of t h e s e  soli.ds on t h e  f i l t e r  media. 
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F i l . t e r  plugging r e s u l t i n g  :from t h e s e  causes i s  avoided i n  t h e  TURF 

sys-tern by introducing carbon dioxide ~ i t h  s u f f i c i e n t  heat  conteni; t h a t  

t h e  temperature of the resul.tant ai-r-CO2 mixture w i l l  be at; l eas t  33°F. 
This i s  done by drawing o f f  only gaseous C02 from a s to rage  system and 

supei*keati.ng it i n  a steam-heated s h e l l  and tube-type heat  exchamger 

be fo re  discharging i t  i n t o  t h e  gas distribu-Lion pipi.ug system. From t h e  

pipirig system, the gas i s  discharged t o  t h e  requi-red c e l l  a t  a c o n t r o l  

pi,essure through l imited-f low ou.i.f.i.ces t o  he lp  maintain t h e  c e l l s  a t  o r  

below atmospheric p re s su re  even w-hile C 0 2  i s  being introduced t o  combat; 

a f i r e  I The necessary air-C02 concentrati-on requi-red f o r  extinguishi-ng 

i.s assured i n  t h e  system by ( I )  t h e  rmss of C 0 2  discharged t o  t h e  appro- 

p r i a t e  c e l l  and (2)  t h e  f a c t  t ha t  t h e  supply p o i n t s  are a t  c e i l i n g  height  

and the exhaust p o i n t s  a r e  i n  t h e  c e l l  f l o o r s ,  which a s s u r e s  t h e  b e s t  

poss ib l e  mixing of t h e  C02 w i t h  c e l l  a i r  upon e n t r y  t o  t h e  c e l l .  

The e l e c t r i c a l  c o n t r o l s  a r e  of conventional des ign  and include a 

supervisory system t o  a s su re  o p e r a b i l i t y  i n  t i m e  of need.. Systeni a c t i o n  

i s  automakically i.ni.triated by temperatiwe sens ing  d-evices, l oca t ed  i n  

each cel.l and s e t  t o  a c t u a t e  at 140°F. Action may be manually i .nit iated.  

a t  any t ime i n  any cell- a t  t h e  ope ra to r ' s  d i sc re t i -on .  Tnese manu.a.1. 

switches are  mounted i n  recessed boxes on t h e  f a c e  of t h e  c e l l  bank. 

These u n i t s ,  marked i n  c h a r a c t e r i - s t i c  red, are c l e a r l y  i d e n t i f i a b l e  and 

are ac-tu.ated. by depressing a bu t ton .  There is a t  leas t  one manual con- 

t r o l  switch loca ted  i n  a ce1.l opera-ting module on the f a c e  of ee.ch c e l l .  

Conkrols f o r  c e l l  E and 'ihe cell .  A and B complex are  equipped with keyed 

switches t o  lock  out t h e  system arid prevent t h e  i n j e c t i o n  of C02 i n t o  

t h e s e  c e l l s  during peri0d.s of personnel occupancy. hniral_ a c t u a t i o n  of 

the system i n  t h e  event of f a i l u r e  i n  t h e  automatic c o n t r o l  has been 

provided by the  i n s t a l l a t i o n  of manual p i l o t  c o n t r o l  val.ves, The mister 

on-off valve and. t h e  se l ec to r -p res su re  regul.ati.ng va lves  f eed  C 0 2  i n t o  

the d i s t r i b u t i o n  pipirig system and the c e l l s ,  r e spec t ive ly .  

Upon a c t u a t l o n  of t h e  system, a i r  supply t o  a l l  c e l l s  i s  stopped; 

p re s su re  c o n t r o l  i s  t r a n s f e r r e d  t o  the  exhaust dampersj one f o r  c e l l s  A 

and €3 and one f o r  c e l l  E ( i n  ce l l s  C ,  D, and. G t h e  exhaust dampers go 

wide open); and COz i s  i n j e c t e d  i n t o  the c e l l  from which a c t i o n  w a s  

i n i t i a t e d .  
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The system c o n t r o l s  are designed t o  provi.de t o  the  c e l l s  from \.rlii.ch 

the i.nit, ' iatj.ng s i g n a l  o r i g i n a t e s ,  CO:! i n  a quan t i ty  based upon ceJ.1 s i z e  

as shown I n  t h e  Yollowj.ng t a b l e .  

Table 3.1 CO;! Hcquired fo-r Each C e l  I. in TTJRF 

Cell Volume C02 Iiequirell Discharge R a i , ~  UI scharge Time 
(ft3) (Ib) (1  b/min) (inin) 

C e l l  

c 15,250 915 860 

D 19,000 1,140 1,050 

E 9,340 560 468 

A and i3 13 650 l,l4 84 4 

G 9,340 560 4.68 

1.06 

1.09 

1.20 

1.20 

1.. 35 

Under normal condi.ti-ons t h e  system wi1.1 develop ?, minimum CO2 concen- 

t r a t i o n  of 34% i n  1 min, with subsequent discharge t o  prov7.d.e a final 

concentration of 405 f o r  added safety. 

is 5516 l b .  

?"ne s y s t e n  ::;torage ca-paciky 

T'le c e l l  A and 13 comnplex, which i.s t r e a t e d  as a s i n g l e  ce l l :  p laces  

the most s t r i n g e n t  demands on t h e  system. The no:rmal.. opera t ion  of 

cel.1 B i s  such t h a t  any one of t h e  t h r e e  shi.elding dool-s o r  the floor 

hatch  t o  c e l l  F may be open a-i; t he  t ime a f i r e  de-veloped i n  cell A o r  13. 

Since CO2 ris not d i . rec t ly  dtscharged i n t o  c e l l  F, t h e  cotit;ral.s oT t h e  

ventilat,i .on system a r e  designed -to au-t;omatically c lose both  t h e  supply 

and exhaust systems a t  t h e  t ime t h e  ha tch  i s  open. The sys'i 

d i .s t r ibuLing and. c o n t r o l l i n g  CO2 a r e  designed t o  discharge a t o t a l  ea].- 

cula te t l  weight of 11-L4. 1.b o f  C02 i n t o  t h i s  coinplex upon s i g n a l .  This 

provides 844 lb of C02 i n  1 m i m ,  producing the  3)+$ concent ra t ion  i n  both 

c e l l s  with al.1 doors and hatches closed. The system will then discharge 

Lhe a d d i t i o n a l  300 l b  of C02 i n  the next 3.35 inin, b r ing ing  the f i n a l  

concent ra t ion  t o  404, provided a l l  doors and hatches are closed. This 

a d d i t i o n a l  C 0 2  i s  intended. t o  provi.tle f o r  abnornntl cond-itions a i i d  will 

provide 7 . 1  Ib oi" C02 per f t 2  of floor opening i f  t h e  ha.tch t o  cell F 

should be open.. Tinis a d d i t i o n a l  capac i ty  a l s o  provides  at; Ikast, a 
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ininimum of 90 l b  of CO2 t o  compensate for  loss  r e s u l t i n g  i f  e i t h e r  s h i e l d  

door 2 or 3 t o  cells C o r  D should be open a t  t h e  t i m e  of a f i r e .  

The system i.s designed t o  s a f e l y  ex t inguish  f i r e s  with hea t  genera- 

t i o n  of 20,000 S t u  hr-' ft-' of t h e  fol lowing sizes: 

C e l l  G I h a l f  t h e  f l o o r  a r e a  - 160 f t 2  

C e l l  C - an area 16 f t  x 10 f t  - 160 f t 2  

C e l l  D - an  a rea  24 f t  x 1.0 f t  - 240 f t 2  

C e l l  E - h a l f  the f l o o r  a rea  - 160 f t 2  

Ce l l s  A - an a rea  16 ft x 1 0  f'i  - 160 f t 2  
and B 

We do not b e l i e v e  f i r e s  w i l l  be p o s s i b l e  i n  c e l l  F, s i n c e  flammable 

ma te r i a l s  w i l l  not be s t o r e d  i n  t h a t  cel.1.. 

The system con t ro l s  a r e  designed t o  meet a l l  t h e  requirements f o r  

an NFPA Class B p r o p r i e t a r y  supervised system. S igna ls  a r e  t r ansmi t t ed  

t o  t h e  ORNL F i r e  Department t o  i n d i c a t e  a t r o u b l e  a larm from t h e  super- 

v i so ry  system o r  a f i r e  alarm from t h e  control.  system. In t e r locks  wi th jn  

t h e  c o n t r o l  circu.i . try prevent  over-pressuri.zi.ng t h e  cell and t h e r e f o r e  

a s su re  t h a t  containment is maintained. a t  a l l  t imes.  I n  the  un l ike ly  

event t h a t  c e l l  exhaust f i l t e r s  wel-e t o  become plugged by i c ing ,  bypass 

duc ts  wi th  c o n t r o l  va lves  a . re  provided t o  permit c e l l  exhaust t o  bypass 

t h e  i n - c e l l  roughing fi 1.ters i n  t h e  exhaust sysLem. 

A pr'ogram of t e s t i n g  and in spec t ion  of the system has been devel.- 

oped. The master on-off valve and t h e  se l ec to r -p res su re  r e g u l a t o r  va lves  

w i . 1 1  be p e r i o d i c a l l y  t e s t e d  and inspec ted  t o  a s su re  maximum r e l i a b i l i t y  

of t'rie system. The quan t i ty  of COz i n  t h e  s to rage  tanks  will be kept  

under rou t ine  observat ion,  and t h e  system will be r e f i l l e d  a f t e r  any 

use o r  when s to rage  capac i ty  drops by 10%. All components of the system 

have been t e s t e d  and approved by Factory l k t u a l ,  a f i r e  underwri t ing 

company. 

4.  LIQUID WASTE 

Liquid wastes, inc luding  storm drainage,  sanitai-y wastes, process  

d ra i~n ing  from sources  o t h e r  t han  c e l l s ,  and r ad ioac t ive  process  by-- 

produci; waste streams (RHD, 13-DH) a r e  coll.ected by t h e  networks i n s t a l l e d  
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f o r  t h i s  purpose.  Terminal p o i n t s  and d3sposal- schemes f o r  the varTous 

l i q u i d  streams a r e  d i c t a t e d  by t h e  ki.nd of contamination i n  the  d i f -  

Yerent wasLe streams. Radioact ive waste soliut ions a r e  i-wounded arid 

t r e a t e d  e i t h e r  i n  the  TURF waste system or t r a n s f e r r e d  t o  t h e  appro- 

p r J  a t e  OF$& ratdi.oactive waste t rea tment  system. Nonradioactive process  

l i q u i d  wastes a r e  monitored for contxmination and 13 j.ped t o  r e t e n t i o n  

b a s i n s  t h a t  p r 0 v i d . e  conLr'oll.ed di-sc'narge t o  h e  surroundings.  'l2e sani - 
t a r y  waste i s  t r a n s f e r r e d  in-Lo t h e  &l.ton Val-ley d i s p o s a l  system, and 

s torm dra inage  i.s dischai-ged. direct1.y t o  a na.-t-ural d r a i n .  

4 .  l Storm Drains 

Surface a.nd subsurfa.ce l i q u i d ,  a:; wel.1 a s  roof drainage,  a r e  piped 

away from t h e  b u i l d i n g  foundat ion t o  an  open drainage di.tch wes-i, of 

Bui lding 7930. 'This d i t c h  ris in tegra l .  w i th  t h e  Mel.ton Val ley storm 

drainage sys  t;em and pvovide:, adequate flow capac i ty .  

S i t e  p repa ra t ion  included landscapj.ng and contouring of t h e  t e r r a .  i-n 

svrrounding TURF t o  a . f ford adequ-ate f lood  p r o t e c t i o n  f ~ o r n  atmosphe:ric 

p r e c i p i t a t i o n  expected from meterologi.cal and clima-Lic experience.  

Subterranean l i q u i d  i s  piped awxy Prom the f a c i l i t y  by pe r fo ra t ed ,  

galvanized,  corrugated met.31. p ipe  euibe11d.ed i n  the e a r t h  around t h e  

b u i l d i n g  foundat ion and by drainage ways in t h e  concrete ce1.l. w a l l  foun- 

d a t i o n  t h a t  ex-Lend t o  fresh sha le .  !Phis drainage sysLem extends rrom 

t h e  f a c i l i t y  foundat ion a t  a l e v e l  bel.ow grade t o  an  open drainage d i t c h .  

'This system i s  p laced  at e leva t ions  t o  r e l i e v e  rnaxinum f lood l e v e l s  a s  

de f ined  by the Tennessee Val ley Authority-. 

Ground waLer i s  dra ined  from t h e  ce1.J- area. t'n:cough t h e  Tooter 

dra inage  systeiii. This system can, however, a l low l i q u i d  t o  r i s e  i.n t h e  

czv-ity b e l o w  c e l l s  C and. D where t h e  c e l l  exhaust duc ts  a r e  I.ocated. 

'Phe exhaust ductwork, except .where it drops Lo e n t e r  the va lve  pits, i s  

l oca t ed  above t h e  maximum p o s s i b l e  e lev~t ; f .on  of wa'cer. 

t i o n s  o f  t he  duc ts  aye encased i n  approximately 5 f t  of  r egu la r  concrete. 

These c a v i t i e s  below t h e  c e l l  fl-oor aic-e drained a t  a l e v e l  14 f t  below 

t h e  f 'loor l e v e l  by d ischarg ing  t o  the f o o t e r  drainage r;ys:;em. With 

these  p rov i s ions ,  i-t wou1.d. be veqy un l ike ly  t h a t  storm wnter o:r ground 

Ii .quid woul .d  ever  e n t e r  t h e  f a . c i l i t y  or t h e  c e l l  bank. 

These .~I.ow~:r por- 
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4.2  San i t a ry  Waste System 

'The s a n i t a r y  waste system c o l l e c t s  b i o l o g i c a l  wastes from the  hot  

and co ld  change rooms and t'ne l a d i e s '  r e s t  room ani1 waste water from 

s e v e r a l  d r inking  foun ta ins  and g u t t e r  d r a i n s .  This s a n i t a r y  waste 

system i s  piped s e p a r a t e l y  from the  b u i l d i n g  t o  t h e  hkl ton Val ley a rea  

s a n i t a r y  waste d i s p o s a l  u n i t s .  

4.3 System f o r  Process  Waste Drainage from Sources 
Other t han  Cells 

The process  waste system rece ives  so lu t ions  from opera t ions  con- 

ducted ou t s ide  the c e l l  bank and drainage from a l l  zone 2 and zone 3 

a reas ,  such as t h e  l abora to ry  a rea ,  decontamination a rea ,  chemical 

makeup area ,  e t c .  The c o l l e c t i o n  p o i n t s  of t h i s  system a r e  sho-vn 

schematical ly  i n  F ig .  A.1.. 

The process  waste I-iquid from sources  o t h e r  than  t h e  c e l l s  

(P ig ,  4.1), which i s  s u s c e p t i b l e  t o  s l i g h t  r ad ioac t jve  contamination, i s  

c o l l e c t e d  by t h e  process  waste system and monttored for contamination 

be fo re  be ing  rou.t,eil through s e t t l i n g  ponds t o  d i s p o s a l  o r  f u r t h e r  r e t en -  

t i o n .  Noi-mal1.y a s'iorage pond i s  al-l-owed t o  accumulate low-level  wa.ste 

u n t i l  it i s  necessary t o  change t o  t h e  a l t e r n a t e  pond. These ponds a r e  

p e r i o d i c a l l y  sampled and, depending on a n a l y t i c a l  r e s u l t s ,  are r e l eased  

t o  natural .  drainage or pumped t o  t h e  Melton Val ley waste system. 

Contaminated waste, of s u f f i c i e n - t  r ad ioac t iv - i ty  conten t  t o  be 

d i v e r t e d  t o  a l a r g e  hold-and-disposal pond, wi.1.l t r i p  t h e  d ive r t e r -va lve  

a c t i v a t o r  c i r c u i t  long enough before  it reaches t h e  d i v e r t e r  box t o  

prevent  contaminated waske from e n t e r i n g  t h e  low-level waste ponds 
(3 and 4). 

a r e  50,000-gal capac i ty  each and a r e  f o r  normal low-level  p r i x e s s  waste 

re ten t , ion-d isposa l  opera t ion .  Pond 2 i s  500,000-gal capac i ty  and r ece ives  

and s t o r e s  contaminated waste, pendling t rea tment  o r  r e t u r n  by pumping t o  

t h e  Melton Valley waslie system. 

A ske tch  of t h e  pond area i s  shown i n  Fig. 4.2. Ponds 3 and 4 

Tfie mate r i a l s  of cons t ruc t ion  f o r  process  waste handl ing systems 

a r e  designed t o  conti3j.n the  var ious  types  of wastes expected from t h e  

var ious  feeder  systems. The process  waste system I s  i n  gene ra l  
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fabrica . tsd from h r i r o n  pipe insid-e t h z  f a c i l i t y  and. v i t r i i ' i e i l  c l a y  p ipe  

oui;si.de t h e  f a c i l i t y .  There are  lead srink cups a t  t h e  l a b o r a t o r y  bencher;, 

s t a i n l e s s  s t e e l  adaptors  a t  the decontarnination pad, and ca rbon- s t ee l  

p ipes  a t  f l o o r  and t r e n c h  d r a i n s .  Nqnholes and t h e  d i v e r s i o n  box have 

been const:ructed w i t h  corrhi tmt ions of concrete  and brick end h z v e  been 

coated oi l  t h e  i n s i d e  with bitunlast ic  coak-ing mte r i a l s  for l i g h t  a c i d  

r e s i s t a n c e .  Cognizance of Ynis f a c t  i.s sufficiient t o  ertsiire proper care 

.is given. t h e  concrete  should a c i d  s o l u t i o n  exposure -to t h i s  wa.sf;e systerii 

occur.  

d.4. Radioacti-ve Bot Drain - IIot Off-Gas System 

'Fne r a d i o a c t i v e  hot d r a i n  - hot  off-gas (RKD-HOG) system i.s a corn- 

bina.ti.on c o l l e c t i o n  system Tor by-product, was-Le anri v e s s e l  off-gas system 

w:th in le t ,  connections i n  p e n e t r a t i o n s  t o  a l l  the hot c e l l s  antl. c o l l e c t s  

from the t rapped fl.oor d r a i n s  i n  the equipment nirlock, eel.]. A, and 

cell B.  This system also has tributsJy p i p i n g  collec-Lions from the lab- 

o r a t o r y  hoods, the t r anaPer  ports a top  c e l l s  E arid C, sumps i n  the 

cell F c o r r i d o r ,  c e l l  I?, t h e  nor th  ant l  south  val.ve p i t s  wi.th c e l l  v e n t i -  

l a t i o n  nianifolds, the c e l l  G pump m o m ,  t h e  s o l i d  smplers se rv ing  

c e l l s  C ,  D, and. E, and t h e  decontamination pad i n  the secoilil f l o o r  main- 

tenance ope ra t ing  area. 

'Die RKD-BOG waste system con ta ins  piping a s  l a r g e  as 6 in. i n s i d e  

diameter arid i . s  intended t o  r ece ive  anti handle vesse l  off-gas and by- 

product waste s o l u t i o n s  Lhnt con ta in  n e g l i g i b l e  anicmnts of fissile 

materfa1.s. %he p ipe  network o f  t he  RED-HOG system, a l l  o P  stain]-ess  

s-teel~, has  a minimum s l o p e  of l / L +  i n . / f t  atid empties i.nto the t o p  of t h e  

R H 3  waste tarik B-2-T. 'The RKD-HOG system i s  not gcome-tricnlly s a f e  for 

handling a c r i t i c a l  mass OP fissionab1.e xa te r ia l s .  If; i ~ s  the companion 

waste system t o  t h e  RJIllI? system, which is  designed f o r  nuc lea r  s a f e t y  

as descri-bed i n  Sec t ion  8 .2 ,  

The IUD-ROG p ip ing  network i s  de:;i..e;ned t o  hzndle gas and .liquid 

simultaneously.  Liquid. waste is separn-t;ed from t h e  of-f-gas and i.s col- 

l e c t e d  i n  tank R-2-T. The gas stream flows onward -through a p ipe  i.n 

t h e  scrubber  pi.{;, through off-gas f i l t e : p : ; ,  and doijns-t;reani i n t o  the  c e l l  



exhau.:;t system, which i s  upstream of the  f i l t e r  pii;.  The scrubber  p i t  

provides  space f o r  scrubbing equipment f o r  fu t iwe  opera t ions ,  should 

they become necessary.  The RHDR B-3-T waste t ank  rece ives  overflow o r  

j e t t e d  l i q u i d  from B-2-1' and i s  used as holdup capticity f o r  monitoring 

and c o n t r o l  opera t ions .  

adjacent  and t o  t h e  southwest of TURF, a r e  t h e  Lermini o f  t h e  RKD-HOG 

system. The conten ts  of t h e s e  two -banks may be sampled, inven-toried, 

and disposed of by con t ro l s  and equipment loca t ed  Tn t h e  waste sample 

room i n  Building 7932.  Tnis  bu i ld ing  i s  l o c a t e d  over t h e  e a s t  end of 

t h e  waste Lank p i t .  The contents  of e i t h e r  B-2-T o r  B-3-T m y  be j e t t e d  

t o  t h e  E l . t o n  Val ley waste system f o r  d i sposa l .  

Tanks B-2-T and 13-.3-T, i n  t h e  hot waste pi.t 

4.5 Radioactive Hot Drain Recoverable 

The r ad ioac t ive  hot; d r a i n  recoverable  (RhTR) system i s  t h e  com- 

panion t o  i;he X D - H O G  system. The RHDR system o r i g i n a t e s  i.nside t h e  

process ing  a reas  of t h e  f a c i l i t y  and d ischarges  inl;o one of two waste 

s to rage  tanks (C-6-T and B-3-T) housed i n  t h e  undergrouiid waste p i t  

ad jacent  t o  TURF. These waste tanks a r e  loca t ed  below grade i n  a sepa- 

r a t e  p i t  ad jo in ing  t h e  c e l l  exhaust f i l t e r  p i t  and axe sh ie lded  by 5 f t  

of r egu la r  concrete. This RHDR d r a i n  system se rves  a l s o  as c r i t i c a l l y  

s a f e  off-gas  e&aust t o  i n - c e l l  v e s s e l s  conta in ing  f i s s i o n a b l e  ma te r i a l s .  

The C-6-T t a n k  is  t h e  terminus of t h e  RKDR gravi. ty d r a i n  system and. 

se rves  as a " d r i p  tank" i n  t h i s  v e s s e l  exhaust system as t h e  off-gas  

flows through t h e  t a n k  downstream t o  t h e  off-gas  f i l t r a t i o n  and exhaust 

u n i t s  i n  t h e  ad jo in ing  p i t s .  The i n l e t  l i q u i d  is  piped t o  t h e  bottom 

of C-6-T f o r  i n t ima te  mixing of incoming l i q u i d  wi th  t h e  t a n k  conten ts ,  

whi le  t h e  i n l e t  off-gas  bypasses t h e  l i q u i d  pool  i n  t h e  tank.  In  t h e  

event of f looding  from t h e  process  c e l l s  C and D t o  t h e  RKDR system, 

overflow from C-6-T may pass t o  B-3-T. Liquids can be j e t t e d  t o  B-3-T 

i f  d e s i r a b l e  and thence t o  t h e  Melton Val ley waste  system i f  necessary.  

The RHDR system pip ing  i s  f a b r i c a t e d  sched-40 s t a i n l e s s  s t e e l  pipe, 

3 i n .  o r  l e s s  i n  diameter, and i s  embedded below grade i n  concrete  

or s o i l  for a d i s t ance  of about 250 ft between ex t r emi t i e s .  The p ipe  

.. 
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network has a minim.m slope of 1/4 in . / f ' i  and t e rmina te s  i n  t h e  4-f-t- 
diam, 7-f-L-high s t a i n l e s s  s t ee l .  C-6-T HKDR tank.  The C-5-,T tank i s  

f i l l e d  with bora-ted glass r a s c h i g  r i n g  niuclear poison. 

So lu t ion  a id /o r  v e s s e l  off-gas  i n t a k e  'io Lhe XBDR system i s  p r T -  

marily through 1 - in .  amd 2- in .  p i p e  p e o e t r a t i  ons i n  the waI.1.s and f l o o r s  

of t h e  c e l l s  e IJinused off-g8.s p e n e t r a t i o n s  a r e  sealed. when not coiinected 

to a v e s s e l .  Drairi t r enches  i n  c e l l s  C and B have l i q u i d  t r a p  sea1.s and 

discharge t o  the  RHaE waste system. Fl.oor drainage from c e l l s  G arid. E 

i s  col . lected i n  a sunip i n  each c e l l  and j e t t e d  t o  t h e  R m R  waste system. 

'The RKDR syskern may a l s o  collect; r e s i d u e s  from t h e  -1;ransfer p o r t  d r a i n  

connections i n  t h e  imckup area over c e l . 1 ~  G, C ,  arid D. 

Valuable r m t e r i a l s  can be reclaimed from the  RHDR system; s o l u t i o n  

cat? be  j e t t ed  i n t o  cell. G equipment for recovery operabions through 

p i ~ p i n g  i n s - t a l l e d  from both C-6-T and H-3-T t o  cell .  G. The eductors  and 

va lv ing  for th j - s  reelairning ope ra t ion  are novnted. i n  pockets j.n t h e  

ce1.l G w a l l .  wi th  access  from t h e  c e l l  G pump room. The system vzlves  

and eductors  a r e  sh i e lded  with 8 in. of rermvab1.e h a d .  

5 .  SOLID SAMPLING 

5 . 1  Shi-eldcd Sampl.er 

A p n e u m t i c  tube system t o  t r a n s f e r  solid samg~1.e~ from cell-s C and 

D through a 1 1/2-in. p ipe  t o  t h e  t h i r d  flc3oi- c e l l  roof area i s  i n s t a l l e d  

i n  TURF, as shorn s c h e m t i c a l l y  i n  H g .  5.1. Vacuum f o r  t h e  sys-tern i s  

produced by an e l e c t r i c  blower-driven exhauster  u n i t .  

the samp1.e capsule,  o r  "rabbit, up the p ipe  system from a d i spa tch  

s t a t i o n  i n  e i t h e r  of t h e  two c e 1 . l ~ .  Tne d i spa tch  s t a t i ~ o n s  m e  l oca t ed  

on t h e  eel-]. w a l l .  a t  t h e  cell opera t ing  rnodiules adjacenf; t o  t h e  sh i e lded  

doorways into t h e  c e l l s .  'rhe d i spa tch  s t a t i o n s  srt3 connected t o  the 

d i spa tch  li~nes by Grayloc disconnects .  Tne d i spa tch  s t a t i o n s  a r e  l a r g e  

block vr,l.ves, each w.th a c a v i t y  approximately 1 5/8  i n .  i n  diameter by 

3 l / 2  i n .  long, t ha t  can be r o t a t e d  90" foi- t h e  i n s e r t i o n  of the sample 

rabbit, and. -Linen r epos i t i oned  so thak t h e  r a b b i t  i s  conveyed up t h e  

d i s p a t c h  tube .  The system taker, i.n a i r  from the c e l l  from whfch t h e  

The vacuum draws 
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sample i s  being dispatched and exhausts the air t o  ce l l .  D. The system 

i s  capable of l i f t i n g  a capsule  f i l l e d  t o  a maxi-mum of 15 oz -with samples 

of s o l i d  ma-terial.. Tbe sample is conveyed to t h e  t h i r d  f l o o r  c e l l  roof 

a - e a  t o  3 r e c e i v i n g  s t a t i o n  and deposited i n  a bag a t t a c h e d  t o  t h e  d i s -  

charge head of the sampler u n i t .  Tne discharge head and t h e  a u x i l i a r y  

equipment of t h e  r e c e i v i n g  s t a k i o n  are  eiicl.osed by a cub ic l e  sh i e lded  

by 9 in .  of  lead sho-t. The cubi.cle has a swingj~ng door near '[;he bo%tom 

of the south s i d e  which r o t a t e s  out  t o  permit a sample cask on a d o l l y  

t o  be  rol.l.ed under t h e  shiel.? an.d positioned direct2.y below t h e  r i i s c h n g e  

head. 'I'kie ciu'oicl-e i s  eqpipped with a l e a d  glass  viewing wind.ow and a 

device f o r  s e a l i n g  and. c u t t i n g  bags. After t h e  sample i s  depos i t ed  j.71 

t h e  bag, t h e  b a g  i s  -then sealed,  and t h e  , joint  i s  severed i n  such a 

matine:r tiiat bo th  sqgments of t h e  jo in- t  rern3i.n sealed.. The s e a l i n g  and. 

c u t t i n g  device i s  ac1;uated from o u t s i d e  t h e  cubicle,  W3en t h e  bag j o i n t  

i s  sealed- and t h e  Gag i s  severed, t h e  bag con-tarining s o l i d  sample drops 

i.nto the c a v i t y  of the cask t h a t  has been placed under tAie sh:i.eldeit 

cub ic l e .  

5.2 Unsliielded Sampler 

A pneumatic tube t r a n s f e r  system is instal - led i n  c e l l  E f o r  ta1iin.g 

solid samples o f  mate r i a l  from process  operat ions i n  t h e  c e l l .  !Phis 

sample system i s  very si.xnil.ar t o  t h e  system i n s t a l l e d  i n  c e l l s  C and D 

(described i n  Sect ion 5.1)  except t h a t  no s h i e l d i n g  of t h e  r ece iv ing  

statrion i s  provided due t o  t h e  naturre of process  ope ra t ions  expected i n  

c e l l  E. The samples d.rawn from c e l l  E a r e  bagged t h e  same m y  as t h o s e  

drawn from c e l l s  C and D. This sampling ope ra t ion  i s  operated by d i r e c t  

con tac t .  

6. GASEOUS WASTE 

A vessel off-gas system (HOG),  which i s  corrbi-ned with t h e  RHD 

system descr ibed i n  Sec t ion  4.  4, di-scharges gaseous wa.cte Erorn process 

 vessel.^, s e a l e d  enclosures ,  and o t h e r  l imited-access  p o i n t s  throughout 

t h e  processing area of the f a c i l i t y .  The off-gas flows through t h e  
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RHD-HOG c o l l e c t i o n  system and then  i s  discharged by exhaust system E-3 

i n t o  t h e  c e l l  v e n t i l a t i o n  exhaust system E-1,  which then  flows t o  t h e  

HFIR s t ack .  

A c e l l  v e n t i l a t i o n  system supp l i e s  purge and condi t ioned a i r  t o  t h e  

ce l l s ,  c o l l e c t s  gaseous waste from t h e  genera l  processring a rea ,  and d i s -  

charges  t h e  waste through t h e  exhaust sysbem E-1 t o  t he  HFIR s tack .  

These systeins a r e  shom schematical ly  ri.n F igs .  6 .1  and 6.2, r e spec t ive ly .  

Tne 2 5 0 - f t - t a l l  HFIR s-Lack has a capac i ty  of 60,000 cfin of a i r  w i t h  3 

maximum average atmospheric d i spe r s ion  f a c t o r  of 0.92 X 

r e l eased .  

sec/m3 

6 .1  Vessel  H o t  Off-Gas (RHD-HOG) 

6.1.1 Hot Off-Gas 

The gaseous waste from t h e  c e l l s  and ce r t a i r l  1imi.ted-access p o i n t s  

adjacent  t o  t h e  c e l l  bank i s  c o l l e c t e d  and flows through a pipring system 

embedded i n  -the walls and under t h e  f l o o r s  of t h e  F a c i l i t y .  The gaseous 

waste e n t e r s  t he  ifOG system through p ipe  connections equipped w j - t h  

Grayloc-type d isconnec ts .  The HOG branch p ip ing  systems vary from 1 t o  
L+ i n .  i n  diameter. The HOG header, which c o l l e c t s  gaseous and l i q u i d  

waste from a l l  of the branches of t h e  waste system, i.s 6-i11.-diam pipe .  

The HOG header c o l l e c t s  gas f r o m t h e  c e l l  branches downstream of the  

piLot tube  p i t  l oca t ed  i.n t h e  f l o o r  of t h e  c e l l  ope ra t ing  a r e a .  In t h e  

p i t ,  t h e  flow of gas i s  monitored i n  each branch. The header then  rims 

underground, a t  a depth varying from 6 t o  8 f t ,  t o  t h e  waste p i t ,  where 

i t  e n t e r s  t he  t o p  of t he  1870-gal R I D  waste tank B-2-T. System E-3 

exhausts  t h e  gas from t'ne t o p  region of the  tank  through a 6-in. pi.pe 

-that passes  through a scrubber  p i t  (provtded f o r  c a u s t i c  scrubbers  b u t  

i n i t i a l l y  equipped wi th  a spool p iece  i n  l i -eu of sc rubbers ) ,  and thence 

through t h e  HOG f i l t e r  p i t .  From the f l l t e r  p i t ,  t h e  hot  off-gas  flows 

through t h e  c e n t r i f u g a l  blo-wer atid i n t o  Hie i n l e t  pl.enum t o  t h e  E-]. 

c e l l  exhausl; f i . l t e r  p i t .  The e n t i r e  BOG p ip ing  system i s  of welded 

type  3041, s t a i n l e s s  s t e e l  of t h e  h ighes t  q u a l i t y .  "here a r e  two blowers 

(EF-I, EP-2, E-3) mounted p a r a l l e l  i n  t'ne system, e ibhe r  of whi.ch will 

normally opera te  with the  o the r  he ld  f o r  stand-by s e r v i c e .  
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6.1.2 F i l t e r s  

The hot  o f f -gas  flows through tihe HOG- f i l t e r  p i t  through e i t h e r  o r  

two p a r a l l e l  c o q s r t i n e n t s  . Each conipartnient i s  equipped wi-th an  entrance 

am3 e x i t  manual. c o n t r o l  val-ve, a f i l t e r  enclosure,  two hydrsu. l ical ly  

ac tua t ed  expandable bellows assemblies,  and auxi l iary-  support ing amti 

alignment equipment. Each f i l t e r  encl.osu:re i s  a c o r i k t e l y  sea l ed  shee t  

metal. box contr, ining two roughing Y i l t e r s  and four  IIWA f j : . l t e rs .  T h e  

f i l t e r  mounting and t h e  enclosixe ini;ernal. b a f f l i n g  provide for series 

fl.ow through all s i x  f i l t e r s .  The f i l t e r  enclosure i s  connected and. 

s e a l e d  i.nto t h e  duct sys-i;em by t h e  bellows assemblies,  which compress 

gaskets  between t h e  mating f l anges  of t h e  ericl.osiire and t h e  bellows 

assembly on each end. 

There are .Laps provided i n t o  t h e  duc t s  on e i t h e r  s i d e  of  t h e  f i l t e r  

prit; f o r  Dioctyle  P'nthacat,e (IUP) Smoke Tes-L. Taps w e  also provided 

i n t o  each closure f o r  DOP t es t i -n .g  each p a i r  of  -filters i.n t h e  enclosure.  

'lTk HWA f i l t e r s  have been t e s t e d  i n  p l a c e  and found t o  have an e f f i -  

c i~ency  ecpal t o  o r  b e - t t e r  thil 99.95&. 

end t;esti.ng, 8 s  descr ibe? rin Sec t ion  9.2, w i l l  maiiitain t h i s  f i l t e r  pi:t 

e f f i ~ c i e n c y  at, all times. During normal operz t ion ,  flow will be through 

only one HOG f i l t e r  coqar- tment  , wj~th {;he a l t e r n a t e  f i l t e r  coinpnr-tuierlt 

valved T o r  stand-by service. The pres su re  drop ac ross  t:ne Ti l - ter  pTt i s  

i nd ica t ed  on a d i f f e r e n t i a l  p re s su re  gage mounted on an instrument panel  

a t  the p i t .  

A p lan  f o r  pe r iod ic  in spec t ion  

me f i l t e r  p i t  i t s e l f  provides  2 ft of re6gular concrete  s h i e l d i n g .  

The desi-gn of t h e  p i t  equipment i s  such t h a t  a sh i e lded  changeoui; o r  t h e  

f i l . ter  enclosures  us ing  t h e  ORNL f i l t e r  pi.t maintenance equipment cam 

be accomplished. D i r ty  f i l t e r  enclosures  w i l l  be t r a n s f e r r e d  t o  the 

bur ia l  ground, where t h e  en t i . re  enclosure w i l l  be discard-ed. 



6. l, 3 Pressure  Control  Instrument s 

The pressure a t  t h e  i n l e t  connections t o  tiie hot of f -gas  system i s  

normally maintained a t  a constant  .---1S i n .  water gage, with r e spec t  t o  

atmosphere, by a combined a c t i o n  between p res su re  c o n t r o l l e r  264 and t h e  

E-3 exhaust, system that t akes  makeup supply from t h e  downstream s i d e  of 

the E-1 exhaust f i l t e r  pi- t  . The control.l.er maintains a constant  15- in .  

vacuum 011 the  e n t r y  p o i n t s  t o  tine HOG system by pos i t i on ing  the  sysLem 

mskeup supply damper 10-260 to give a constant  volume of flow t o  t h e  

c e n t r i f u g a l  fatis EF-1 and FZ-2 of t h e  exhaust syst,em E-3. P re s su re  

switches a r e  a l s o  i n s t a l l e d  on t h e  upstream s i d e  of these  f a n s  t o  sense 

a 1.0~s of flow i n  t h e  exhaust system. I n  t h e  event t h e  pressure  r i s e s  

from t h e  normal. -45 i n .  water gage t o  -30 i n ,  water gage, i n d i c a t i n g  a 

cornplete loss of vacuum i n  the  HOG system a t  t h e  e n t r y  p o i n t s  j.n t h e  

cellls, t h e  a l t e r n a t e  exhaust f a n  wi1.l- be s t a r t e d  au tomat ica l ly .  

6.2 Cell V e n t i l a t i o n  

The cel.1. v e n t i l a t i o n  system c o n s i s t s  of supply systems tha-t pass  

a i r  i n t o  t h e  c e l l s ,  where tiie a i r  arid gaseous waste a r e  co l l ec t ed ,  f i l -  

tered, and di.spel_led by a common exhaust system t o  t h e  atmosphere. 

During rou t ine  opera t ion  of TURF, r a r e  gas and halogen f i s s i o n  

products  and miscellaneous aerosols of nonvo la t i l e  f i s s i o n  products  and 

r e a c t o r  fuel. ma te r i a l s  w i l l  be  r e l eased  i n  small  quantii t ies t'nrough t h e  

c e l l  ven t i l a - t  ion system. The r ad ioac t ive  ma te r i a l  inventory of the 

F a c i l i t y  and. t h e  p r o p e r t i e s  of t h e  v e n t i l a t i o n  system <are such a s  to 

assu-re t h a t  t hese  r e l e a s e s  w i l l  be maintained below the c u r r e n t l y  

acceptab le  r a t e s .  

Controls  w i l l  be exerc ised  i n  TUN', based on nego t i a t ions  m i  t h  o t h e r  

u se r s  of t h e  KF'IR s t ack ,  t o  a s su re  tha t  t h e  coniuined r e l e a s e  r a t e s  

dur ing  normal opera t ions  (averaged quar-berly) w i l l  not exce, ad  the fol- 

lowing: 

predominantly 131J,  5 0.06 curie/day;  ae roso l s  of mixed f i s s i o n  products  

5 0.001 ciirrie/day; ae roso l s  of a lpha emi t t e r s ,  5 0,000010 curie/d.ay. 

These upper- l imit  release r a t e s  a r e  based on s a f e t y  a n a l y s i s  s t u d i e s  f o r  

IIFIX and TRU. Experience wi.tb HFm, 'I'RTJ, and the  radiochemical 

r a r e  gases, predominantly 85Kr ,  5 0.01 cur ie / sec ;  ha logem,  
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~ R C  i l i t i e s  i n  Mel-ton Val1.ey i~nd ica i e s  t h a t  t h e  r e l ease  rates vi11 

normally be much less  than  these  upper- l imit  va lues .  

6 .2 .1  C e l l  Supply and Exhaust  Systems 

Cel ls  A and B. -. About 1.760 cfm of supp1.y ai.r e n t e r s  ce l l .  A f"ro.rn 

t h e  second f l o o r  mxintenance operat  irig area through siipply sys-L 

The S-11 system i~s equipped wi th  rougki-ng and absolu te  f i l t ;eys ,  a 

cen t r i fuga l  Pan, and a cool ing  and hea t ing  c o i l  f o r  cot1.di.tioniiig the a i r  

before  d ischarg ing  it inko l;he c e l l  -t;hrough a c o n t r o l  damper and a b;lck- 

flow preventer .  The purge a i r  w-ith gaseous waste from cel.1 4 Plows as 

supply t o  cell U through a t r a n s f e r  duct located. a t  t h e  second floor roof 

J-evel. between c e l l  A a.iid. ce1.l 9. Th is  trnn:;fer duct is equipped with a 

'ou.l;terfly val-ve, with ma.izuaJ_ set, which i s  pos i t ioned  t o  maintain a. 

px-edetermined. pressure  d i f f e r e n t i a l  between cell A and eel 1 B. The 

supply a i r  t o  c e l l  B en-Lers t h e  c e l l  through in-ce1.l. d.ucts equipped wliA 

d i f f u s e r s  and mounted a h n g  t h e  north and soixth wal ls  near  t h e  ce i - l ing .  

T I e  purge a i r  wi th  gaseous r.iaste from ce3.l- B i s  coll .ectcd i n  an under- 

grou-nd exhaust duct a f t e r  pass ing  through ba.g-type roughing f i l t e m  

mounted i n  Ti.1te-r wel1 .s  i n  t h e  c e l l  f l o o r .  'The a i r  i s  t r a n s f e r r e d  t o  

t h e  E-1  manifold i.n t h e  soiiI;h~ valve p i t  through I;he und.erg;round. &uct.  

T n e  exhaust; duct froiii ce1.l. B i s  equipped w i t h  a flow c o n t r o l  dsniper and 

a Tlow element l oca t ed  i n  the south vsl.ve pit. 

C e l l  C .  - About 224-0 c f m  of si.ipp1.y a i r  e n t e r s  cell .  C l ' r o m  t h e  t h i r d  

f l o o r  ce31 :roof a rea  through supply sys-Len1 S-14. System S-14 i s  equipped 

wiLh a roughir1.g and. absolu te  i ? i l t e ~ ~  a control. damper, a backflow pre -  

ven te r ,  and a fl.ow el.enent t o  i n d i c a t e  a . i r  passage :into t h e  cel.3.. The 

supply system d i s t r i b u t e s  the a i r  t o  t h e  c e l l  through i n - c e l l  duets 

equ-ipped wi-th d i f f u s e r s  and mounted. a l o ~ i g  tile c e i l i n g .  The purg;e a i r  

with gaseous waste from c e l l  C i s  coll .ected in an underg?vund exhaust 

ducL a f t e r  passi.ng through bag-1;ype roughing f i l t e r s  rnounted i n .  f i l t e r  

w e l . 1 ~  i n  t h e  c e l l  f l o o r .  The air i s  ti-ansferred. t o  t h e  E-1 manifold in 

t h e  nor th  va lve  pi.t through %he underground duct .  'l'he exhaust duct 

f-rom cell .  C i s  equipped w i t h  a flow c o n t r o l  damper loca ted  i n  t h e  riorth 

va lve  pit. 
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Cell D. - About 2900 cfm of supply a i r  e n t e r s  c e l l  13 f r o m  t h e  t h i r d  

f l o o r  c e l l  roof ai-ea through suppl.y systern S-13. System 5-13 i s  equipped. 

with roughing and abso lu te  f i l t e r s ,  a c o n t r o l  damper, a backflow p re -  

vente:!., and a Plow- element t o  i n d i c a t e  a i r  passage i.ntt0 t h e  c e l l .  The 

supply system d i s t r i b i k e s  t h e  ai.r t o  t h e  c e l l  through in-cel.1. supp1.y 

diicts equipped with d i f f u s e r s  and mounted a long  t h e  c e i l i n g .  The purge 

and cool-ing a i r  with gaseous waste from cell-  D i s  c o l l e c t e d  i n  an under- 

ground exhaust duct a f t e r  passing through bag-type roughing f i l - ters  

mounted i n  f i l t e r  wel ls  i n  t h e  ce l l .  f l o o r .  The a i r  i s  t r a n s f e r r e d  t o  

the E-1 m n i f o l d  i n  t h e  south valve p i t  through t h e  underground duc t .  

The exhaust duct from c e l l  D i s  equipped with a flow c o n t r o l  damper 

loca t ed  i n  the south valve p i t .  

L 

C e l l  E. - About 2000 cfm of supply a i r  e n t e r s  cel.1 E from -the t h i r d  

f l o o r  cel.1. roof a rea  through supply system S-1.2. System S-12 i s  equipped 

with roughing and abso lu te  f i l t e r s ,  coolii?g and hea t ing  c 0 - i . l ~  f o r  condi- 

Lioning the a i r ,  a c e n t r i f u g a l  blower, a c o n t r o l  damper, a backflow pre-  

venter ,  and a flow element, t o  i.nd.icate a i r  passa-ge i n t o  'the c e l l ,  The 

supply system d i s t r i b u t e s  t h e  air t o  t h e  cel.1. through i n - c e l l  d . i x t s  

equi-pped with d i f f u s e r s  and mouiited. a long t'ne no r th  and south walls a t  

t'ne c e l l  c e i l i n g .  The purge and cool ing a i r  with gaseous waste from 

c e l l  E i s  collected.  i n  an underground exha1~s.t duct a f te r  passing through 

bag-type roughing f i l t e r s  mounted i n  f i l t e r  w e l l s  j.n t h e  c e l l  f l o o r .  The 

a i r  i s  t r a n s f e r r e d  t o  t h e  E-1 marlifold i n  the south valve pi:L through t h e  

underground duct .  The exhaust duct from c e l l  E i s  equipped. w i t h  a flow 

c o n t r o l  damper loca t ed  i n  t h e  south valve p i t .  

L. 

Ce1.l. F. - About 500 cfm of supply a i r  e n t e r s  c e l l  F Yrom the c e l l  F ~ - -  
c o r r i d o r  through supply system S-16. System S-16 i s  equipped wi.th a 

roughing and absol.irte f i l t e r ,  a c o n t r o l  damper, and a backiolow preventer .  

The siipply a i r  e n t e r s  the c e l l  through 3 g r i l l  a t  t h e  cej.J.ing of t h e  west 

wall. 'The purge and coo l ing  a i r  with gaseous waste from cell. F i s  co l -  

l e c t e d  i n  a~ underground exhaust duct a f t e r  pas s ing  through bag-type 

roughing f i l t e r s  mounted i n  f i l t e r  w e l l s  i n  t h e  c e l l  floor. The a i r  is 

t r a n s f e r r e d  t o  t h e  E - l  manifold i n  t h e  soul;h valve p7.t through t h e  under- 

ground duc t .  The exhaust duct i s  equipped w i t h  a flow c o n t r o l  valve 

loca ted  7.n the  so&,h valve p i - t .  
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Cell G. - About 1033 cfm of supply a i r  e n t e r s  c e l l  G from the c e l l  G 

pump room i n  the  basement through supply sys'cem S-15. System S-l5 i s  

equipped with roughing arid absol.iite Yilters, a c o n t r o l  damper, a backflow 

preventer ,  and a flow element t o  indi-cate the a i r  passage inLo the  c e l l .  

Tile suppLy system d i s t r i b u t e s  -the ai.r t o  the cell through j n - c e l l  supply 

duc ts  equi.pped with d i f f u s e r s  ai-td mou?-ii;ed on tbe c e i l i n g .  The purge a.ti.ri 

cooli.ng a i r  with gaseous wast,e from c e l l  G i.s c o l l e c t e d  i f 1  an unde-rground 

exhaus-l; duct a f t e r  passing through bag-type roughing f i l t e r s  mounted i n  

f i l b e r  wel l s  in the cel.1- f l o o r .  The air i s  t r a n s f e r r e d  t o  -Lhe E-:L 

exhaust rrianifold T i l  t h e  nor th  va lve  p i t .  The exhaust du.ct f-'rom c e l l  G 

i s  eqii.T.pped w i t h  a flow control.  damper located. rirt t h e  nor th  va lve  p i t .  

Open Cell Emergency Condition. - Duri-ng pe r iods  of imusual rmin- 

-tena.nce oln equipKent movement l a  or out, of 'che c e l l  bank, il; w i . l l  be 

necessary f o r  c e l l  hatches,  doors, e t c .  t o  be open for shor t  per iods  of 

t ime.  The E-1 c e l l  exhaust system i s  capable  of handl.ing an a d d i t i o n a l  

5000 cfm of a i r  f low to maintain a iiiinirmm 1.00 fprn f a c e  v e l o c i t y  a t  t h e  

opening t o  meet ORNL s a f e t y  reqini.remerits. 

6.2.2 Cell Exhaust System E-l 

The E - 1  exhaust system t r a n s f e r s  the  cel.1 exhaust through t h e  north 

and south manifolds t o  t;he f i1te:r- p i t s  through ~n underground 30-in.  - 
diam duct,. 

the c e n t r i f u g a l  bl.ower and into t he  HFE3 s t ack .  There a:re two blowers 

(EF-1 and. EF-2, E-].) mciixnted p a r a l l e l  i.n tile system, e i t h e r  of which wi.i.1 

norma1.I.y operate wi-th t h e  o ther  he ld  f o r  stand-by s e r v i c e .  The E-1. 

blowers a r e  equipped wtth flow c o n t r o l  dampers. Rack.d.mft, d a q e r s  are  

i n s t a l l e d  between t h e  'olower and t h e  HFIIK s tack  breeching.  

From the  .f i l ter  pi.t t h e  f l o w  passes through a 30-7.n. duct t o  

6.2.3 Filters 

The c e l l  exhaust; gas flows 0ir.t of l;he c e l l  tiirough ii:i.gh-capacity 

bag-type roughing f i l t e r s  of the dry  -type that; have an 0.3-IL DOP 

e f f i c i e n c y  of 95% and s u f f i c i e n t  s t r e n g t h  Lo r e s i s t  d i - f f e r e n t l a l   res- 
s u r e s  up t o  about 1.5 i n .  water gage without f a i l u . r e .  The normal operxt;j.ng 

differen-tj.al pres su re  across  'che in-cell filters w i l l  be 1 i n .  water gage. 
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From t h e  i n - c e l l  f i l t e r s ,  t h e  flow passes  through the absol.ute f i . l ter  

p i t  through e i t h e r  of fi-ve p a r a l l e l  compartments. Each compartment i s  

equipped with a manual c o n t r o l  val.ve a t  enlirance and e x i t ,  a f i l t e r  

enclosure,  two h y d r a u l i c s l l y  ac tua t ed  expandable bellows assemblies,  and 

a u x i l i a r y  support ing and alignmen-t equipment. Each f i l t e r  enclosure i s  

a completely sea l ed  shee-t metal  box i n  which a r e  mounted s i x  H I P A  f i l t e r s .  

The f i l t e r  mounting wiLhin t h e  enclosure provides f o r  series flow through 

two banks of f i l t e r s .  The f i l t e r  enclosure i s  connected and. sealed i n t o  

t h e  duct system by the bellows assemblies,  which conqress gaske-Ls between 

t h e  m t i n g  f l a n g e s  of t h e  enclosure and t h e  bellows asse1ribl.y on each end. 

Taps -for DOP t e s t i n g  are  provided i n t o  t h e  i n l e t  plenum and i n t o  

the duct on t h e  outI.et s i d e  of t h e  enclosures ,  as w e l l  as i .nto t h e  

enclosure i t s e l f ,  do~,~ns-tream of the  f i m t  bank of f i l t e r s .  The f i l t e r s  

have been t e s t e d  i n  p l a c e  and found t o  have an eff i -c iency equal t o  o r  

b e t t e r  t han  9?.?5$, 

descr ibed i n  Sec t ion  9.2, w i l l  maintain t h i s  fi.l-ter p i t  e f f i c i e n c y  a t  

a l l  t i m e s .  During normal operat ion,  f low w i l l  be through only Lhree 

f i l t e r  compartments, w i t h  t h e  a l t e r n a t e  two comparrtments valved f o r  

stand-by se-mice.  The p res su re  drop ac ross  t h e  f i l t e r  p i t  i s  ind ica t ed  

on a d i f f e r e n t i - a l  p re s su re  gage mounted oil t r a n s m i t t e r  rack 2 i n  t h e  

waste sample mom, Ru.ilding 7932, adjacent  t o  the p i t .  

A p l an  f o r  pe r iod ic  in spec t ion  and t e s t i n g ,  as 

The f i l t e r  p i t  i t s e l f  provides 2 f t  of r e g u l a r  concrete  sh i e ld ing .  

Tine design of t h e  p i t  equipinent i s  s i ~ c h  t h a t  a sh i e lded  changeout, of t h e  

f i l t e r  enclosure us ing  t h e  ORNL f i l t e r  p i t  maintenance equipment can be 

accomplished. D i r ty  f i l t e r  enclosuretj ~3.11 be  t r a n s f e r r e d  -to t h e  b u r i a l  

groi~nd, where t h e  enti .re enclosure w i l l  be discard.ed. 
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6 . 2 . 4  Pressu re  Control  Instrumexts 

The p re s su re  i n  the c e l l s  i s  maintained as follows: 

Lac a t  i. on 

C e l l  A 

Cel l  B 

Ce1.l C 

Cel l  D 

Cell. E 
C e l l  F 

C e l l  G 

Area Pressure 
(water  gage, i n . )  

--I . .I. 
-5.0 

-5.0 

-5.0 

-1 * 5 

-5.5 
--."j 0 

This p re s su re  c o n t r o l  i s  maintained through i-nstrumenta-1;i.ort t h a t  

p o s i t i o n s  t'ne d-ampers on the E-1 f a n s  t o  maintain a constant  1-0-in. 

wzter gage i n  t h e  cel.1- exhaust duct  a t  a p o i n t  upstream of 'ihe f i l t e r  

p i t .  Tine f l - o w  c o n t r o l  valves i n  t h e  exhaust duc t s  from t h e  vari.ous c e l l s  

a re  posit i-oned by manual c o n t r o l  t o  pass t h e  d z s i r e d  exhaust a i r  flow. 

The c o n t r o l  dampers i n  t h e  i n d i v i d u a l  cel~l-  supp1.y systems are pos i t i oned  

by automatic c o n t r o l s  Lhat monitor and. mai.ntain desired.  c e l l  p re s su re  ~ 

Pressure switches are  provided. t o  monitor the pres su re  i n  the  

exhaust duct upstream 0-T -the E - 1  f a n  when i.t i s  i n  operat ion.  I n  t h e  

event t h e  pressw-e i n  t h e  duc t  rises, t h e  a.1-Lerna-te f a n  w i l l  irrrrnediately 

be s t a r t e d  ai i tomatical ly .  

The TuIiP has been designed and built t o  provide space f o r  develop- 

ment am3 demonstrat ion of' programs r e l a t i n g  t o  f u e l  reprocessiLng and 

f a b r i c a t i o n .  &sed upon p a r t i c u l a r  func t ions  of i-n.dlvidual areas, t h e  

f a c i l i t y  i s  divided i n t o  f o u r  d i s t i n c t  arer,n o r  zones: 

Zone 1. Cold. a rea ,  incliidi-ng t e c h n i c a l  o f f i c e  area and outsi.de 

rooms housing mechanical equipment. 

Zone 2 .  Cel l  o p w a t i n g  area,  chzoge yoom, e l e c t r i c a l  and mechanical 

equipment rooms , chemical. makeup room, and t h e  clevelopment 

l a b o r a t o r y  . 
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Zone 3. Limited-access a reas ,  incl.udl.ng maintenance opera t ing  

a r e a s  on fi.rst and second f l o o r s ,  r ece iv ing  a rea ,  f u e l  

s to rage  room w i  1;h handl ing and s to rage  equipment, checking 

and holding area, and o the r  rooms i n  access  areas ad ja -  

cent  t o  t h e  c e l l  bank. 

Zone 4 .  Cells. 

To accomplish t h e  research  ob jec t ives  planned f o r  -the f a c i l i t y  and 

-Lo provide t h e  necessary sa-fety f e a t u r e s  of protect i -ng p l a n t  personnel  

and t h e  genera l  pub l i c  from a i rborne  y a d i o a c t i v i t y  o r  d i r e c t  r a d i a t i o n  

r e s u l t i n g  from process  opera t ion ,  t h e  f ac i l r i t y  i s  eqiljppecl with a pro- 

ces s ing  a rea  t h a t  provides  sh ie lded  containment i n  t h e  forrn of heav i ly  

sh ie lded  hot c e l l s .  These hot c e l l s ,  a s  w e l l  as t h e  unshi.elded main- 

tenance c e l l  and t h e  equipment a i r l o c k ,  a r e  sea l ed  a t  every door, hatch, 

s e rv i ce  s leeve,  or s i m i l a r  pene t r a t ion  through t h e  l i n i n g  membrane on 

the i n s i d e  of the c e l l .  These sea l ed  s t ruc - tu re s  a r e  ma:i.ntained a t  a 

negat ive p re s su re  a t  a l l  times t o  prevent  t h e  escape of process  m a t e r i a l  

t o  t h e  environment. It i s  t h i s  c e l l  bank complex t h a t  c o n s t i t u t e s  t he  

p-r.i.mary containment a rea  of  t h e  f a c i l i t y .  The bu i ld ing  surrounding t h e  

c e l l  bank c o n s t i t u t e s  t h e  secondary containment a r e a  of t h e  f a c i l i t y .  

The s p e c i a l  f e a t u r e s  of t h e s e  a r e a s  a r e  descr ibed  and analyzed i n  t h i s  

s e c t  ion.  

The f a c i l i t y  has been designed t o  t h e  c r i t e r i a  of si.milar fac i1 . i -  

Lies a t  ORNL with  r e spec t  t o  appl ied  1oad.s t h a t  might be exe r t ed  upon 

t h e  s t r u c t u r e  due t o  i t s  l o c a t i o n  and c l imate .  N o  s p e c i a l  des ign  f a c t o r s  

were incorpora ted  i n  t h e  const-ruction of  t h e  f a c i l i t y  t o  allow f o r  f o r c e s  

o r  loads  r e s u l t i n g  from seismic d is turbances .  This i s  considered s a t i s -  

f a c t o r y  due t o  a c c e p t a b i l i t y  of o t h e r  simil.ar f ac i . l . i t i e s  which were 

b u i l t  to s tandards  comparable t o  t h o s e  used i n  TURF and which have been 

analyzed and found s a f e  f o r  c r e d i b l e  earthquake condi t ions  i n  t h e  Oak 

Ridge a r e a .  

I n  addi-Lion t o  t h e  s t r u c t u r a l  membrane of the  primary and secondaxy 

containment a reas  of the f a c i l i t y ,  t h e  bu i ld ing  w i l l  be maintained a t  a 
negat ive p re s su re  a t  all. t imes  t o  ensure aga ins t  t h e  escape of any a i r -  

borne contaminati-on t o  t h e  environment except by t h e  normal f i l t e r e d  

d ischarge  systems. 



A i r  w i l l  e n t e r  t h e  bui.l.di.ng through t h e  o f f i c e s  and f i r s t  f l o o r  

operstring areas arid w i l l  pass  sequen-Li-al1.y througi.~ are85 of higher  poten-  

t i a l ~  contamination. The pres su re  i n  t h e  o f f i c e s  (zone 1) w j l l  be essen- 

t i a l l y  atmospheric p re s su re .  Il'he presnui-e i n  -the res t  of t h e  'ou.ild.ing 

(zones 2 and 3) will range f rorn  4 . 3  t o  -0.6 i n ,  w a t e r  giige. The pres-. 

s u r e  ri.n t h e  c e l l s  (zone 4 )  w i l l  be maintained, depe!idj.ng upon t h e  

p a r t i c u l a r  cell, from -1 t o  -5 i-n. w a t e r  g s g e ,  w i t h  r e spec t  t o  t h e  

atmosphere - Backr"loi< dampers are provided between bui 1.d.iil.g a r e a s  of 

d i f f e r e n t  contamiris Lion po ten - t i a l .  Wre  effecLive antlbackflow devices  

and HEPA filters are provided. i n  t h e  a i r  duc t s  l ead ing  from t h e  b u i l d i n g  

t o  t h e  cells. The H W A  f i l t e r s  m e  not designed Lo be t e s t a b l e  i.n p l ace ;  

however, t hey  are pui-chased and t e s t e d  by Laboratory stantlard p r a c t i c e  

procedure t o  a DOP Snoke Test, e f f i c i e n c y  of 99.97%. These f i l t e r s  are 
a n  adh-led s a f e t y  f e a t u r e  designed. t o  preven-1; any loss of corkaninat ion 

from t h e  c e l l  due t o  reverse a i r  flow i n  t h e  cell supply systems. A 

p o r t i o n  of t h e  bui-lding veiitila-Li-on a i r  i s  discharged d i r e c - t l y  t o  t h e  

atmosphere a t  t h e  :roof of t h e  bui~ldinp; v i a  HFPA f i l - t e r s  arid a. blower. 

These IEE'A f i . l ter  ins - ta l l . a t ions  can be t e s t e d  and wil.1. be maintained at; 

a DOP e f f i c i e n c y  of 99.95%. 

drawn i n t o  the c e l l s  from t h e  crane bay a r e a  and exhausted by t h e  c e l l  

exhaust system. 

The remainder of t he  v e n t i l a t i o n  arii- i s  

C e l l  exhaust a i r  i s  f i l . t e r e d  by a roirghicg f i l t e r  system and two 

HEPA filter systems I n  series and i s  di.scharged t o  t h e  atmosphere through 

-ti?? 250-ft HFTii skack, which has a rcaximum average atmospher:ic d l s p e r s i o n  

f a c t o r  of 0.92 x 
t e s t e d  i n  pl-ace, an.d the systems w i l l  be main-Lairled t o  a DDP e f f t c i e n c y  

sec/m3. The IIIPA. f i l t e r  insial . l .at ions can be 

of 99.95%. 

7 .1  Primary Containment 

The containment envelope t h a t  meets the ORNL c r i t e r i a  i s  Lhe 

sh ie lded  bank of process ing  cells. ?"ne stri.ict;ure of c e l l s  B, D, C,  E, 



F, and G i s  designed t o  maintain i t s  s e a l e d  s t r u c t u r a l  i n t e g r i t y  under 

-the fol-l.owing condi t ions : 

1.. continuous ope ra t ion  with t h e  i n t e r i o r  c e l l  p re s su re  maintained a t  

-5 i n .  water gage, 

2 .  extended peri-ods of abnormal operatiori  w.ri.th t h e  i n t e r i o r  c e l l  

p re s su re  maintained a t  -20 i n .  water gage. This cond i t ion  could 

r e s u l t  w i t h  t h e  f a i l u r e  of a c e l l  supply system seali-ng off a i r  

Plow t o  the c e l l  and t h e  exhaust system developing i t s  maximum 

c a p a b i l i t y  of evacuating t h e  c e l l .  

The s t r u c t u r e  of t h e s e  c e l l s  i s  al.so designed t o  withstand an 

i n t e r n a l  shock wave having a p re s su re  o f  '300 p s f  and an energy of 

270 f t  -l.b/ft2. 

t h e  b l a s t  e f f e c t s  of t h e  xaximum c r e d i b l e  explosion, p o s t u l a t e d  as 

equivalent  t o  3 lb of Ti\TT loca.ted a t  t h e  c e n t e r  of t h e  c e l l ,  and wi .11  

r e s t r i c t  t h e  fl.ow of a i r  t o  t h e  secondary confinement zone, t h e  bu i ld ing ,  

for t h e  pe r iod  du-ring which t h e  c e l l  i s  p re s su r i zed .  

This barrier w i l l  wi thstand,  wi-thout rup tu re ,  

The s%ru.cture of  ce l l -  A and the  equi-pment a i r l o c k  has  a l s o  been 

designed t o  maintain rits sea l ed  s t r u c t u r a l  i n t e g r i t y  under condi t ions I 

and 2 above f o r  t h e  shielded. c e l l s .  

gaske-t s e a l s  have been designed and proven capable of withstanding %he 

 abnormal^ i n t e r n a l  c e l l  pressure of  -20 i n .  water gage. 

The viewing panels  and t h e i r  "H" 

All doors, viewing windows, hatches,  p o r t s ,  se-mice s leeves,  e t c .  

t h a t  p e n e t r a t e  -the c e l l  s t r u c t u r e  and a-t;l;ach t o  t h e  c e l l  l i n i n g s  are  

designed t o  maintain the c e l l  containment and i n t e g r i t y  under t h e  design 

con.rlitions descr i~bed.  The desi  en of t h e s e  equipment i t em i s  s i r n j - l a r  

t o  t h a t  of l i k e  equipment used success fu l ly  i n  similar r e sea rch  f a c i l i -  

t i e s  a t  ORNL. Its i n t e g r i t y  has been demonstrated through e?-ther mock- 

up ope ra t ion  o r  performance t e s t i n g  t o  demonstrate compliance with t h e  

design c r i t e r i a .  

During normal. operat ion,  al.1 ce1.l.s are i s o l a t e d  Prom each o the r ,  

excep-t for interconnect ion,  by the  c e l l  v e n t i l a t i o n  ducts  and p ip ing  i n  

t h e  CO;! f i r e  p r o t e c t i o n  system. 



It i s  antici.pa.ted t h a t  t h e  l e a k  ra te  i n t o  any c e l l  w i l l  be l.ess 

than  0.5% c e l l  volume p e r  hour a t  normal ope ra t ing  cond i t ions .  

a c t u a l  quant-ity of c e l l  leakage i s  not  a l i~mi t i i i g  s a f e t y  f a c t o r  i n  the 

ope ra t ion  of t h e  f a c i l i t y ,  but it 1.s an economic cons ide ra t ion  t o  be 

dealt, with i.n ope ra t ing  t h e  c e l l  bank under a n  i n e r t  gas atmosphere, 

Tine 

It is expecked t h a t  there T w i l l -  a l s o  be process  vessels and. sh i e lded  

enclosures  wi th in  t h e  cel.ls, bu.t t h e s e  are consi.dered p r i m a r i l y  as con- 

taminat ion c o n t r o l  b a r r i e r s  :rather than as li-nes of containment. 

7.1.. 1 C e l l  b i n t e n a n e e  
I- 

The e n t i r e  c e l l  s t m c t u r e  wiI.1. be sealed. during normal ope ra t ion .  

'The c e l l  s t ru . c tu re  i s  d iv ided  i-nto three types of c e l l s  based upon t h e  

p o t e n t i a l  contami.nation hazards associated. with t h e  operat ions t o  be 

performed 111 each. Cells C and D are  expected t o  beconis high1.y contami- 

nated under normal opera.t;i.on and hence will be reniote maintenance c e l l s .  

C e l l  G, having a. l e s s e r  pa-Leritial f o r  becoming contaminated, w i l l  be 

-mari.ntained by a combi.nation of remote and con tac t  techniques.  Should 

ope ra t ions  i n  c e l l  G r e q u i r e  it, the  upper s e c t i o n  of wall bet;wren 

c e l l s  G and C can be removed t o  allow a c'nangeover t o  completely remote 

maintenance techniques.  Cell E w i 1 . I  have t h e  leas t  po t , en t i a l  o r  con- 

tamination; . thus,  equipment i n  t h i s  eel.]. w i l l  be served by con tac t  

maintenance a f t e r  the galruns source i s  removed. This c e l l  i s  provided 

with handl ing eq1iipmen.t t h a t  w i l l  permit some reniote main-ienance opera- 

t i o n s .  C e l . 1  F will se rve  as a s to rage  area for equipment t h a t  has not 

been completely decontaminated; t he re fo re ,  t h e  c e l l  wj.1-1 be mi-n ta ined  

remotely o r  by con tac t  a f t e r  t h e  source i s  removed. 

All of t h e  remote maintenance equipment i i l s t a l l ed  j n  ce1l.s C and D 

can be moved t o  c e l l s  A and A f o r  i . t s  own mai~ntenance. Pkintenence 

equi-p-ment i.n c e l l s  A and B cain be operated remotely; howeverg i t  i s  

e,upected. tha t  some con tac t  m i n t e n a n c e  wi.11 be pei%forrmed i n  t h e  c e l l s .  

Process equipment t o  be operated i n  c e l l s  C and D w i l l  be desi-gned f o r  

ope ra t ion  on t h e  basis of no personnel. e n t r y  i n t o  t h e  c e l l  proper  and 

equipment maintenance by eibher remote c o n t r o l  o r  by removal of  t h e  

equipment, t o  c e l l  A, where rrsciintenance can be performed ti-irou-gh gloves 

a f te r  decontamination. Persontiel are  not expected t o  e n t e r  fu-rther t h l n  



t h e  i n t e r i o r  of c e l l  R under any condi t ion .  

t h e  maintenance o p e m t i o n  a rea  i s  not contemplated. 

Normal ent-ry f u r t h e r  than  

The remote maintenance equipment i n s t a l l e d  i n  t h e  c e l l s  i s  not 

requi red  t o  maintain containrnent; of t h e  processing a rea .  A f a i l u r e  

wi-thin t h e  process  s e m t c e s  f e d  i n t o  t h e  c e l l s  can be taken ca re  of 

from ou t s ide  t h e  c e l l  bank by c l o s i n g  valves  o r  breaking disconnects .  

The equipment t h a t  maintains containment of t h e  processing a rea  i n  t h e  

eve-nl; of R c r e d i b l e  explosion o r  f i r e  i s  not; dependent upon t h e  i n - c e l l  

remote maintenance equipment for s a f e  opera t ion .  

Access t o  cel.3.s G and E w i l l  be throush hatches i n  t h e  cel l .  r oo f s .  

Normally t h e s e  hatches w i l l  b e  c losed  and sea l ed  w i t h  removable concrei,e 

p lugs .  Access t o  c e l l  F w i l l  be  through t h e  c e l l  B f l u o r  ha tch  o r  

through access  pane ls  i n  t h e  wal l s  of t h e  cell i - tself .  

Air for v e n t i l a t i n g  each c e l l  i s  drawn from the  area immediately 

adjacent  t o  o r  over t he  roof of t h e  c e l l  through a. roughi.ng f i l t e r ,  an  

HEPA fLLLer, a control. damper, arid a. backflow preventer  l oca t ed  i n  t h e  

suppl.y duct t o  each c e l l .  "he c o n t r o l  damper i s  a u t o m t i c a l l y  ac tua t ed  

t o  rnniai;a.in t h e  p r e s e t  c e l l  p ressure  ~ The backflow preventer ,  F ig .  7.1, 

i s  des igna ted  t o  permit a i r  t o  flow only toward t h e  cell and t o  s e a l  o f f  

upon a reversal. of flow. 

f&cil . i . t ies a t  ORNL. The bas i c  design of t h e  device has been t e s t e d  and 

found to maintain i t s  i n t e g r i t y  under simulaked maximum ope ra t iona l  o r  

accident  conditrions Tn t h e  c e l l s .  

S imi la r  devices  have been employed. i n  o the r  

Devlces f o r  measuring a i r  f l o w  r a t e  are provided i n  tlie i n l e t  duct 

t o  each c e l l .  i!J3ie ai.r f low p a t t e r n s  a r e  sh0.m s c h e n a t i c a l l y  i n  F ig .  6.2. 

A l l  c e l l  supply systems a r e  s i z e d  -to provide t h e  minimum quan t i ty  of 

v e n t i l a t i n g  a i r  t o  each c e l l  t h a t  i s  requi red  -to remove both t h e  cel.1 

ligh-Ling and process  hea t  loads and t o  maintain t h e  requi-red minimum 

flow of one-tenth of ce l l .  volume p e r  hour. 

has been. designed i n t o  t h e  systems and can be used i f  reqwired f o r  

s p e c i a l  opera t ions .  C e l l  v e n t i l - a t i n g  a i r  i s  exhausted. t o  t h e  TURF 131- 

t e r  p i t  throv.gh an underground duct  and iilanifold system. ' f ie  a i r  i s  

exhausted from each c e l l  through bag-type roughing f i l t e r s  and an  under- 

ground duct t h a t  t i .es i n t o  a inanifold and thence t o  t h e  filter pi.t by 

t h e  underground duct system. Control  dampers a r e  i n s t a l l e d .  on t h e  

Additional- a i r  f low capac i ty  
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o u t l e t  of each c e l l  exhaust d u c t ;  t h e s e  a r e  manually pos i t ioned  t o  main- 

t a i n  t h e  predetermined flow r a t e  and c e l l  p ressures .  A s  shown schemati- 

c a l l y  i n  F ig .  6.2, t h e r e  a r e  duc ts  providing a p a r a l l e l  pa th  f o r  a i r  

f l o w  t o  exhaust from t h e  c e l l  i f  -the i ~ n - c e l l  roughing f i l t e r s  should 

become plugged due t o  f i r e ,  smoke, e t c . ,  and shut  off  t h e  normal exhaust 

f low and a l l o w  t h e  c e l l  p re s su re  -Lo r i s e .  I n  t h e  TliRP f i l t e r  p i t  t h e  

a i r  passes  through two stages of K W A  f i l t e r s  i n  s e r i e s  before  being 

discharged t o  t h e  HPIX s t ack .  

- 

‘7.1.2 C e l l  V e n t i l a t i o n  

The c e l l  venl;i.l.ation systems, which a l s o  remove gaseous waste as 

descr ibed  i n  Sec t ion  6, a r e  designed t o  maintain t h e  c e l l s  a t  a negat ive 

p re s su re  r e l a t i v e  t o  t h e i r  siurroundi~ng atmosphere. The exhaust system 

maintai.ns a constant  flow of air from t h e  c e l l s ,  and c e l l  p ressure  

c o n t r o l l e r s  modulate t h e  c e l l  supply system darqxrs  t o  n a i n t a i n  t h e  

des i r ed  cel l .  p re s su re .  

To a s su re  continiiecl con t ro l l ed  v e n t i l a t i o n  of t h e  ce l l s  o r  t o  pre-  

se rve  at Least t h e  nega t ive  pressure  i n  t h e  c e l l s ,  t h e  following f e a t u r e s  

have been designed i n t o  the v e n t i l a t i o n  system: 

1. The c e l l  supply, exhaust ,  and. internal.  p re s su re  c o n t r o l  systems 

are provided wi th  both a normal and emergency instrument  a i r  supply. 

2 .  ‘The compressor motor of  t h e  emergency a i r  supply i s  connected 

t o  both a normal and a n  emergency el.ectrica1. power supply. The com- 

p res so r  i s  connected t o  both  a normal and an emergency supply 0-T cool ing 

water . 
3. The motorized dampers on t h e  c e l l  supply and exhaust systems, 

a s  wel l  a s  the c o n t r o l  dampers on t h e  exhaust blower’s, a r e  designed t o  

f a i l  s a f e l y  i n  the  event of t o t a l  f a i l m e  of t h e  itnstruiiient a i r  system 

(i. e , ,  t h e  supply dampers fail shut ,  t h e  exhaust, dampers f a i l  open, and 

t h e  c o n t r o l  dampers on the blower’s f a i l  open). 

4 .  Two exhaus-i; ’ol.owers a r e  i n s t a l l e d  i n  t‘ne E-1 exhaus?; system 

with inter l .ocking c o n t r o l s  such t h a t  if  one blower f a i l s ,  t he  o the r  

blower w i l l  b e  au tomat ica l ly  s t a r t e d  by a r i s e  i n  p re s su re  wi th in  t h e  

duct system. 
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5 .  The el .ectric21 conponents of t h e  c o n t r o l  systems a r e  designed 

t o  f a i l  s a f e l y  t o  provide contaitniient dur ing  -!;he mometita:ry interrupLfion 

of power d-uring automatic sw. Lching operat  ions froni normal t o  emergency 

power supply.  I n  the  event  of -to-t;al e l e c t r i c a l  power f a j l i i r e ,  t h e  

c o n t r o l  componen-t;s wi 11 f a i l  sare, and the  r a d i a t i o n  instrument al.ai-ms 

will i.ait, l a t e  the bu i ld ing  evacuat ion system. During t h i s  kind of 

emergency, t h e  f a c i l i t y  s t r u c t u r e s  thernszlv-es wi.11 be  relfeii upon t o  

confi. ne t h e  spread of radioacti.vrity. 

7.1.3 Service  Sleeves 

Al.1 servi.ce s l eeves  t h a t  p e n e t r a t e  t h e  ;mils of t h e  c e l l s  a r e  

designed and b u i l t  as an integral p a r t  of t he  c e l l  l i n i n g  and a r e  

sea l ed  with a two-part  p lug  assembly (F ig ,  2 .11) .  One p a r t  of t h e  plug  

assenibly i s  an  expendable push-through s e a l  p lug  with two foa.m neoprene 

gaske ts .  The other p a r t  i s  a removable shie1.d p lug  wi.t;h a bolted. cl.osure 

a:; the opera. t ing s i d e  of t h e  s e r v i c e  s l eeve .  These s e r v i c e  p lug  assem- 

blies are  chenged by withdrawing t h e  shie1.ded p o r t i o n  of t h e  p lug  t o  t h e  

col..d. s i d e  of t h e  c e l l  arid pushing the expendable s e a l  p lug  p o r t i o n  i n t o  

t h e  c e l l  by inserLing a new plug  assembly. This  allows ch.angia.g p1.u~ 

asse-rn'olies wil;hou-t; the lo s s  of c e l l  containment . 

7.1.4 Small Items Entry P o r t  

The s m a l l  i tems e n t r y  p o r t s  are equipped w i i h  a b a l l  valve and a 

bag box on t h e  erid of t h e  sleeve ou t s ide  t h e  c c l l .  

lock  and maintai n c e l l  containment 1,qhil e i tzms are  t r a n s f e r r e d  i n t o  t h e  

c e l l s .  

These form an  a i r -  

7.1.. 5 Viewing Windows 
___I 

A l l  wii i r lows c o n s i s t  of an e-mbedded steel .  fori11 iiesrigned and. 'oui.lt as 

an rintegral  part; oC t h e  ce1.3. l i n i n g ,  a gas seal. plate o r  a lpha  window on 

t h e  i n s i d e  of t h e  c e l l ,  and a tank containi.ng t h e  s h i e l d i n g  window shown 

i n  Fig. 7.2. This V T ~ R ~ O W  des ign  permi.ts t h e  alpha window I;(:) 'oe rep laced  

from e i t h e r  t h e  hot; o r  cold s i d e  of t h e  c e l l .  This wi1.1- allow the 

maxi.mum use of contac t  opera t ions  i n  replacement of t h e  alpha window a t  

t i . r e s  when the  a c t i v i t y  l e v e l  i n  the c e l l  i.s re l .a t ive ly  l~ow and when 
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7.1.6 Hatcbes and Transfer Porto 

All hatches a n d  tran:;fer ports into t h e  i s e l l  bank are :sealed. wj:t;b 

compressic3n4;ype foam neoprene g.aske"is on the i n-cel l .  end of a shiel.ding 

p lug  and caulked,-sealed o r  sealed with a bolted c1.osui-e on t h e  ouL-of- 

cell erid of the pliig. 

7.1.7 Shield Door Assembl.ie:; I., Z J  snd 3 

Pie door a.s:;emnbl.ies w e ~ e  designed, built, and pren:;:;ercbled. as shown 

? 11 Frigs . '7. 3 and 7 .  4 .  Door 1. ro1 .L~  hori.zoatal.1-y .in a f r a m e  structure 

embedded in the vest wa1.l of cell B, s h o m  2.11 Ffg. 2.3, to sepal-ate  

cell:; A and. B. The frame extends far ei-toiigb khrough the  south side o f  

t h e  cell I3 isall  to pertnit t h e  door to be mlled complett:.:l.y c l e a r  of f;he 

doorway. A gas-tright enc1.osu.i-e has been bui1.t R S  a n  j.ategm.1. p a r t  of 

{;he door frame to permi t  door opcrr*.t-i.ori wi.thin the eonta.ined cell are?. 

Doors 2 mid 3 t r a v e l  vert i ca . l l y  -in frame structure:; errheddecl :i.n the well 

between cell E3 atid c e l l s  C and. D, a s  shown :i.n F ig .  2.3. The frames 

exLend far enough through the cell roofs  .to permit, the doors to be r8it;ed 

cotrplekely c l e a r  of t h e i r  d.oorways. These zissem'olies al_so have a gas- 

-tight e n c l o s i r e  bui.1.t in tegra l  w i k h  the Pr,urrlt:s to permi t  t h e  doors to 

operate w i t h i n  the conta:ined cell. areas ~ A l l .  th ree  door i:issemblj.es a re  

equtpped w i t h  - i n f l a . t a b l e  seals  moun'ied in the [loor frames a t  the p e r i -  

phe ry  of the d.oorway. When the doors are cl-osed. and .  the seal.; are 

j-nflated 7 , i i t h  rlir pressure, cel1.s .A, B, C, and D are sealed f:rvm each 

o ther  a-t; :,he [ loor  openings. A sys;l;em of safety interlock:; hus been 

tlesi.gned into the door azzernbly contro1.s t,o assure oper~lrig of' d.oor:; by 

procedures t h a t  ensure  containrtiertt of the cel.1. areas and p ro tec t ion  of 

personnel  from railfati on e q ~ o s u ~ e .  
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7.1..$ Airlock Door and E1at;cii Assembl-ies -..-_._.- . . . . . . 

%he a i r l o c k  door has dua l  hul-b-type seals t h a t  compl'ess agaliast t h e  

swinging door when t h e  door i s  i n  t h e  closed p o s i ~ t i o n .  A purge-air  l i n e  

i s  connected i n t o  t h e  a r e a  between t h e  seals t o  monitor leakage by t h e  

s e a l s .  The airlock hatch assembly is equipped w i t h  dim1 expanding seals 

t h a t  can be i n f l a t e d  with a i r  pressiire t o  s e a l  a g a i n s t  t h e  r o l l i n g  batch 

cover.  A purge l i n e  1:s also connected t o  t h e  a rea  bel;ween t h e  two seals 

t o  monitor ai.r leakage by t h e  s e a l s .  Both bile door and t h e  hatch have 

e l ~ e c t i - i c a l  locks t o  prevent t h e  opening of e i t h e r  assembly when t h e  

ee l - l  A door i s  opet:. These i n t e r l o c k s  a r e  designed t o  prevent t h e  l o s s  

of containment by t h e  simultaneous operiiny of doors i n  t h e  c e l l  A and 

t h e  a i r l o c k .  

7 . l . 9  C e l l  A Door and Ha-tch Assemblies 

The c e l l  A door assembl-y i s  equipped with an expanding s e a 1  t h a t  i s  

i n f l a t e d  with a i r  p re s su re  aga ins t  t h e  frame of t h e  door i o  seal. t h e  

air l .ock frcm c e l l  A .  'The ceJ.3. A hatch assembly i s  equj-pped with a bulk 

s e a l  t h a t  i s  e f f e c t e d  by b o l t i n g  t h e  hatch asser1Tb1.y t o  t h e  t o p  of -the 

c e l l .  The r3.oo~ c o n t r o l s  have been ii?t,erl.ocked with t h e  c0ntroS.s of 

shiel~d. door 1, t h e  airlock door and hatch, and t h e  ce l l .  p re s su re  con t ro l  

systems t o  ensure s a f e  operat ions t h s t  w i 3 . l  maintain c e l l  con'iainment 

and p f o t e c t  personnel from r s d i  a t i o n  exposure, 

7.1.10 C e l l  A Viewing Panels 
I --.I__ 

The viewing panels ,  which a r e  3/8- in . - thick P lex ig l a s s ,  are sea l ed  

w i t h  an "H"-shaped neoprene gasket wi~th Dow Corning SilauLi-c RTU app l i ed  

t o  each s i d e  of the s e a l .  The P l e x i g l a s s  i s  type SE-3, manufactured by- 

Rohm and H a ~ s  Company, with special .  f j - r e - r e s i s t an t  c h a r a c t e r i s t i  c s "  

Mockup t e s t i n g  o f  a typical .  panel  i n s t a l l a t i o n ,  as well as p reope ra t iona l  

-t e ,:j Ji f .fig has demonstrated tha-L ihe panel s t r u c t u r e  i s  suf l ' ic ient  t o  main- 

t a i n  cell con-Lainmeat and i n t e g r i t y  under -maxinnm design conditj-ons . 
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7 . 1 . 1 1  C e l l  A Glove Port,s 

There are  gl-ove p o r t s  through t h e  v i .ev ing  pune2.s i n  t h e  c e l l  walls 

Yor ma intenarice of t'ne i n - c e l l  Imndling equipment and for. process 

equli.pment that  has been decontaminated. Operations w i t h i 1 1  the ce l l  are 

cam-ied (1u-t f;hrough these pori;:; wj.-Lh neoprene gloves L1ia.t are held i.n 

p l ace  on t h e  g.1.0~-P pori; r i n g  'by e i t h e r  ru'bber O-rings 01" metal clamps. 
The procedure f o r  r e p l a c i n g  gloves is as fol lows:  

1. S1-j.p t h e  o ld  glrive !;o the f ron- t  p a r t  of t h e  gl.csve r i n g  but  do 

not, remove it from the  r i n g .  

2 .  Tu-rri t h e  new glove Ins:f.de out and s l i p  i.t 0-v-e'~' - h e  old gloiJt3 

on t h e  glove ring. 

3 -  After t h e  new glove is f i r m & -  i n  place,  pul.l the o ld  glove off 

i l l to  t h e  cell, making c e r t a i n  that t h e  new gl.ove lrloes not s I f p  o f f  the 

glo.ve r i n g .  

operati.on and v i r t u a l l y  el_imi.na-te t h e  poss ib i l . i t y  of ~ r 1  -uncovered p o r t  - 
given normql operational s k i l l  ~ Treat o l d  glove as contaminated sol.:i.d 

wns-tie. 

(Doib1.e grooves in the glove pori; r i ng  f a c t l i t a t e  thri :s 

4 "  3bnito.r a.rrsun? t h e  edge of t h e  glove ring and decontami.nate, 

Lf necessary.  

7.2 Secondary Contai niiient 

Tae peri~pheral s h e l l  of t he  bui_l.dir*g around t h e  processing areas 

con:;ti.tu-Les the  seccjndary contai_ninent f o r  TURF. This co:its.iriment mem- 
brane has beeti made with t h e  following speica.1. featu-res.  'l%e concrete  

blcxk wa. l l s  of t h e  buj.ld.ing ha-ve been sealed on t h e  io:;:itle w i t h  a pro- 

t e c t i v e  coating. ALL doors i iYm or out, of the b u i l d i n g  have been 

equipped with seals, and all access openings have been f ibbed wi-th 

sealkd c1osu:res . ALL v c r i t i l a t i o n  duets p e n e t r a t i n g  the  wa1.1-s of the 

b u i l d i n g  have been equipped with backdraPt, dampers that close i f  the 

ai . r  flow r eve r ses .  All. conduit:; o r  pipes  penetrating t h e  -walls of t h e  

b u i l d i n g  have been sea l ed  at t h e i r  nearest tertr1inal t o  t h e  wall. 

WLthtn the bu- i ld tng ,  a . r m  containnient, is effected by ispeeia.1 des ign  

Eeatures t h a t  i.nclc1.de t h e  scal ing of pai-titi.o,n wells with p r o t e c t i v e  

coztings;  -the sealFiig of doors, duc.i;s, eo rdu i t s ,  pi.ge r:liases, wi.reways, 



e t c .  - that  p e n e t r a t e  b a r r i e r  wall-s; and t h e  seal.i~ng of l i q u i d  w-aste 

s y s t e m  t h a t  d r a i n  a l l  a r e a s  of" t h e  bu i ld ing .  

The bu i ld ing  contains  a number of a i r  condi t ioning,  heating;, and 

exhauxt systems t h a t  a r e  combined and operated t o  provide t h e  p re s su re  

d i f f e r e n t i a l  and area p res su re  g rad ien t s  r equ i r ed  f o r  secondal-y con- 

tainment.  The col~d a rea ,  which includes t h e  t e c h n i c a l  o f f i c e s  and t h e  

ou t s ide  room5 housing mechani-cal equipment, w - i l l  b e  maintained a t  

e s s e n t i a l l y  a-Lmospheric p re s su re  bu t  may vary from 0 t o  4.l0 i n .  water 

gage with r e spec t  t o  atmosphere. 'The b a r r i e r  w a l l  between t h e  o f f i c e  

area and t h e  operat ing a rea  d iv ides  t h e  biri~l.ding i n t o  t h e  cold area and 

a suspect cold a r e a .  Tmoughout t h e  r e s t  of t he  b u i l d i n g  i n s i d e  t h i s  

b a n i e r  Thra3.I ,  t h e  v e n t i l a t i o n  systems a r e  designed t o  maintain an area 

p res su re  g rad ien t  t h a t  v a r i e s  from - 0 . 3  t o  4.6 i-n. wa-ter gage with 

r e spec t  t o  atmosphere, t h e  r equ i r ed  vacuum ?or eon-tainment under emer- 
i, Qency condi t ions as given i n  tile ORNL Radiation Sa fe ty  and. Control. Manual. 

Detai ls  of  t h e  b u i l d i a g  v e n b i l a t i o n  systems a r e  given i.n t h e  following 

s e c t i o n s .  

7 . 2 . 1  Building Supply System S - l  -.._ _... ______ 

h b s t  of the a i r  e n t e r i n g  t h e  facil.j.t,y passes  through a c e n t r a l  a i r  

cond i t i o n i n g  u n i t  located i n  rooiii 2J-0, t h e  mechanical. equipment room, t o  

supply 100% f r e s h ,  fiYiered., and heated or cooled a i r  d i r e c t l y  Lo 

b u i l d i n g  zones 1 and 2.  
I n  general ,  t h e  a i r  flows from t h e  zone 1 a r e a  t o  t h e  firs-i; f l o o r  

zone 2 a rea ,  t hen  t o  t h e  second. f l o o r  zone 2 a r e a  and the f i r s t  and 

second f l o o r  zone 3 arras, t hen  t o  t h e  t h i r d  f l o o r  zone 3 area, and t h e n  

ou"L of t h e  occupied a reas  i n t o  t h e  c e l l s  zone 4 a r e a .  F r o m t h e  cel . ls ,  

t h e  a i r  i s  -then exhausted from t h e  f a c i l i t y  through t h e  E-1 c e l l  exhaust 

system. 

Tne S-1 supply system i s  divided i n t o  f i v e  sepa ra t e  duct branch 

systems of a i r  flow. Branch 1 supp l i e s  a i r  t o  the o f f i c e  a r e a .  'The sir 

from t h e  o f f i c e  a r e a  i s  then exhausted from cori5dor  1. t o  t h e  c e l l  

operati.ng area,  e i t h e r  di  r z c t l y  thi-ough interconnect ing ductwork. o r  

'chi-ough t h e  cold change room. From the cold a rea ,  small qu-ant i t ies  of 

a i r  a r e  exhausted d i r e c t l y  from t h e  l a d i e s '  rest, room and from t h e  co ld  



toi.1e-l; and shower room. Branch 2 supp1.j.e:; a.ri.:v -t,o the operating of?l"-t"i.ce 

and. t h e m e  t o  -the [:ell opera-Ling area. Bran.ches 3, d,  and 5 slipply air 

d i r e c t l y  to the cell opera t ing  area. 

The S-l sys-tern takes a i r  from t h e  outside through bag-type roughing 

f i l t e r s  and condi. t ions and heats the a . i r  by p a s s i n g  it; over a preheat  

coil w i t h  face arid bypass damper to provi.de P~eezc3 protecti .on.  'Bie pre-  

heat  eojl. i s  supplied f r o m  the 15-psig bui1d.ing steam systeni. l31.e a i r  

is coo.l.ed and. c0ridi.t ioried by passing over cool ing  coi1.s suppIri.ed from the 

plant chilled-water system. Tne air i s  !;hen discharged t o  t h e  duct  

branch system by R c e n t r i f u g a l  f a n  for d i s t r ibu t i -on  t o  t h e  variou:; a:ress, 

Each &uct branch i s  equipped wi.th i.ts own s b e a m  -reheat; c o i l ,  thermostat 
control valve, arid d1uc-L discharge system. A s  t h e  suppLjr aiLr f lows 

throughout t h e  builclj.ng (Pig. 7.5) providing 'ou.iLding ventilation, reci.1:- 

c u l a t i n g  a i r  cond i t ion ing  u n i t s  l.ocated i.n v-ari.!:)us areas naj.rit.ain b u i l d i n g  

heat j.ng and ni.r condi-t ion-ing . 

_I Technical. Offi.ces (roc>ms 104-1.122. - Coridli tioried a i r  i s  :iuppl.i.ed. 

from the branch  1 d i s t r i b u t i o n  supply ducts th rou .gh  diffuser:; in the  

ceiling of t h e  of"fices and exhaust;c:d to cori.idr;r 1 (mom l(32) t'hrough 

louvers in the doors.  

L n d t e s '  R e s t  Rocm (109). - CondLtioned a i r  i s  suppl.isd Pl-om cor- 

r i d o r  1 through a ldoor I.ouver and is ~.:diausted directly t o  t h e  atmos- 

phere by exhaust system E-14, Exhaust syst,em iT-1.4 is equipped w i t h  a. 

c e n t r i  fuga1 fan wi-th backdr'aft da.mper. 

Cold Change Room, Shower, and Cold T o i l e t  (115-117). - Con- 
ditioned 8.i.r is supplied t o  the cold change room ei-ther through an 

i n t e rconnec t ing  duct  from corridor 1 o r  by sir flow thi.Ough t h e  door 

from the  personnel  a-irlcck (room 2.1-3) when person.ne1. enter (31' l eave*  

Air fl.cws from the co ld  ehaage room t o  both t h e  co ld  shower and the 

cold t o l l e t  where i t  is exhausted f r o m  the  cei-ljrig srea -to t h e  atmos- 

phere through exhaust system E-13, which i.5 equipped wi.th a c e n t r i f u g a l  

f:in and backdraft damper, The fan is i.nterI.ockec1 with the f a c i l i t y  

:radi a t  ion arid contaminakion evacuation al.arm system so t h a t  upon an eva- 

cuation alarm, t h e  fan i s  s h u t  d o w n ,  stoppi.ng 3.t-t unfi l tered exhaust from 
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t h e  'uu . i ld ing .  Air i s  also exhausi;ed~ Pri:rri the cold.  change icom to t'he 

c e l l  opera t ing  a r e a  i3S perscxmel pass th rough.  the open c:'ioorvays i n t o  
the operating area (room 119) . 

I-Iealth Phy:; j.cs Offj-ce (121) . - The Heal.t,'n Physics  office reeefves 

supply a i r  thr-ough t h e  S - l  bmrich 4 duct system. T'e a:ir is conditioned 

by 3. rcum reheat c o i l  lor:ated in the ove:rhead c?ue tijlork. The air enters 

the room through R Ioiiver i n  the ceiI . ing and i.s ei:hausted t o  the cell 
opera t ing  area throu-gh a door Io.u.ver. 

Operating Of'f'i.ee (120) . - Tne operating off-iice receives condii;ii;nrCi 

ai.r through the S-1 system br3nt-h 2 supply duct ,  which feeds a i r  I n t o  t h e  

room through a diffuses in t h e  cei l ing and exhausts a i r  t o  t h e  c e l l  opera- 
ti:ri.g area through a door louver .  

Cell Operatling Area (119) - Cor:ditli oried. ai.s is :;i.qpI.ied. ilir 

60  t h e  cell opermtj.ng area tl-trough out. l_ets from 5-3. supply brariches .3, 

4,  and 5.  These out le t s  are  a t  -the ceiling level  througYii>i.i-L the rocm. 
Exbeus-t air from cc3,rrido:r 1. . t r ans fe r s  ta t h e  cel l -  ope ra t ing  area through 

ce-i.l.ing I.ouvers in the c o r r i d o r  arid flows d i r e c t l y  th~.9311&1 w e l l  Ic?uvers 

i n t o  the room. Approx:i.rmtePj 16,400 cfni c:)f nornml cond it ioned :;i;l.pply 

air. e n t e r s  t h e  room e i ther  by these routes o r  as previ.cusly descr ibed,  

An emergency a i r  i r i l e t  prevents redwing .Lhe pressure  j.11 Lhe ce1.l opt:~- 

a-Li.ng are?. below --Oe1,. i.n. mter  gage. ?Ili.t; emergency air inlet t akes  

oi.l;i;si.de ai.r th?-ough a ?.ouvei: cJn t h e  east wall of t h e  bu:iLl.ding arid 

exI ia . i~s t s  it -to room 119 tbrcu.gh a wall grill located.  near  the door t o  

the cold change room. "his system i s  provided with a 'uackflow darpi-.r 

and. automati.c c o n t r o l  damper that mair i ta i r i s  t h e  d e s i r e d  pressure j.c i;he 

op t s ra t  ion area ~ 

Fuel Storage Room (131.). - mi.s room ~-ece ives  about 1.'700 c f m  of 

supply air from t h e  cell. opera t ing  area t h r m g h  a transfer duct e~u<ippet3 

w i t h  iii ba.ckdraft  damper arid a wal.1.. ~ Q ~ I V ~ I - .  The a i r  Pl.ous across t h e  

f u e l  s to rage  b a s i n  i n t o  a rfcizcrete pleriimi a n d  is exhai.isLetl. frmm t h e  room 

thy-c.u.gh exhaust  system E-5 to the  atmosphere. Exhau.st :;y:;-t;ern E-5 is 

equi.pped xi th an automatic c o n t r o l  d.amper. m d  3. series of rou.ghi-ng a.rtd 

d h 2 A  f i l t e r : ;  tirat :Ci.ll;er. the s:i.r being ilj.scharged. through a c e n t r i f u g a l  

:Fan t o  the c~i.itside through a backdraft  damper at the w a l l  l!x-ver. 

.< - -rl 
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C e l l  G Pump Xoom ( 4 ) .  - About 1033 cfm of  a i r  e n t e r s  room 4. ai; 
____I_- 

t h e  c e i l i n g  Lhrough 2 t r a n s f e r  duct from t h e  eel-1. opera-Licig a-rea. The 

-‘irarisfer duct i s  equ.ipped with a combi-nation f i r e  And. backdraf t  daminer 

and entrance and e x i t  g r i l l s .  The exhausi ai~r flows from t h e  pump room 

through a backdraf t  damper and through a sea l ed  duct l ead ing  from t h e  

basement level. t o  t h e  t h i r d  f l o o r  high bay are8 where i t  passer, through 

supply system S-15, which supp l i e s  v e n - t i l k t i n g  a i r  t o  cel.1. G. 

Chemical Wakeup Zoom (208). - About 2330 cfrn of a i r  en-Lers t h e  room 

from t h e  c e l l  ope ra t ing  area through a transfer duct through t h e  f l o o r .  

The t r a n s f e r  duct is equipped wi-th a f i r e  damper and entrance an?. e x i t  

g r i l l s .  Exhaust a i r  from t h e  chemical. makeup room passes  through a 

t r a n s f e r  duct t o  t h e  t h i r d  f l o o r  high bay a r e a .  The t r a n s f e r  duct 

system i s  equipped. with a combination f i r e  and. backdraf-t damper and 

entrance and e x l t  g r i l l s .  Small q u a n t i t i ~ e s  of a i r ,  up t o  100 cfm, froni 

chemical s to rage  tanks i n  t h e  cherni-cal makeup room, a r e  exhausted through 

system E-8 d i r e c t l y  t o  t h e  atmosphere. Exhaus t  system E-8 i.s equipped 

with a shu to f f  valve,  a c e n t r i f u g a l  blower, and a check valve.  It i s  

not a n t i c i p a t e d  t h a t  t h i s  system w i l l  exhaust contaminated gaseous 

waste; the re fo re ,  t h e  exhaust i s  not f i l t e r e d .  

Developmen’; Labora-Lory (2 .12) .  - About 2975 cfm of aj.r e n t e r s  t h e  

room from t h e  c e l l  ope ra t ing  area through a t r a n s f e r  duct through t h e  

f l o o r .  The t r a n s f e r  duct i s  equipped with a f i r e  damper and entrance 

and. e x i t  g r i l l s .  The development l abora to ry  i s  a i r  conditi.oned with a 

r e c i r c u l a t i n g  supply system S-5. The S- -5  u n i t  Lakes about 1500 cfm of 

a i r  from t h e  room, passes  it through roughing and HEPA f i l - t e r s ,  and then  

blows the a i r  ac ross  coo l ing  and hea i ing  coil& for condi t ioning before  

dischargjng i - t  back. t o  t h e  room. Tfle abso lu t e  f i l t e r s  i n  t h e  S - 5  sys-tern 

are not intended t o  be t e s t a b l e ,  They se rve  merely t o  prevent corrtami- 

na-tioa of t h e  a i r  condi t ioning eqiij-pmnt i n  t h e  event contarriinat<-on i s  

r e l eased  i n  t h e  room. 4 i r  i s  exhausted from t h e  devel-opnient l abora to ry  

’ny two r o u t e s .  One r o u t e  i s  exhaust system E-9, which Lakes about 

1028 cfm f r o m  each of two fune hoods and exhausLs di.i*ectly ’LO t h e  atmos- 

phere on t h e  sou-L’ii s i d e  of t h e  bu i ld ing  a t  about t h e  t h i r d  f l o o r  level. 

The exhaust system E-9 i s  equipped with manual dampers and passes  t h e  

a i r  through rough-i.ng and KFPA f i l t e r s  be fo re  discharging i.t by a 
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F i r s t  Floor b i n t e r m n e e  Operating A r e a  (129) .  -.-About 4090 cl"m 

of a i r  e n t e r s  t h i s  ?rea from t h e  cell. opera t ing  area through a t r a n s f e r  

duct i n  t h e  wall-. The t r a n s f e r  duct i s  equipped with a backdraf t  damnpel. 

and entrance and e x i t  grslls. A i r  condi t ionlny i n  t h e  mai.ntenance 

operzLinE a rea  i s  provided. by r e c i r c u l a t i n g  supply system S - 4 .  !The uni-i; 

e x t r a c t s  abou-t 1000 cfm of a i r  from t h e  rooin, passes it through roughing 

and HEPA filte:co;j, an? t'nen blows t h e  a i r  across cool ing and hea t ing  

coil-s f o r  condi t ioning before  d-ischarging it back t o  t h e  room. The 

abso lu te  f i l t e r s  i n  t h e  S-4. system are not intended t o  be t e s t a b l e .  

"hey se rve  m r e l y  t o  prevent con.tami~nation of t h e  a i r  condi t ioning equip- 

ment i n  t h e  event contamination i s  r e l eased  i n  t h e  room. 'The exhaixt 

from the first f l o o r  mzintenance ope ra t ing  a rea  passes  througn a t r a n s -  

fe r  d . u c t  through t h e  c e i l i n g  t o  t h e  second f l o o r  maintenance opei,at-ing 

a r e a .  The t r a n s f e r  duct i s  equipped with a fi~re damper and exltrance 

and e x i t  gri 11s. 

~ . I . I . . - -  1 

Cell F Corridor ( 2 ) .  ..- About 680 cfiii of ai.y i s  siqpl. ied.  to the  

c e l l  F c o r r i d o r  from t h e  eel-I. ope ra t ing  area through a t r a n s f e r  duct i n  

t h e  c e i l i n g .  The t r a n s f e r  duct i s  equipped with a combina-tion f i r e  and. 

backdraf t  'damper and entrance and e x i t  g r i . 1 1 ~ .  The exhaust from t h e  

com<.?ior provid.es t h e  a i r  supply t o  ce l l .  P through supply system S-IC. 

Checking and Holding Area (2041. - About 3016 cfm of  a i r  i~s received 

i"1-0-m the development l abora to iy  th~oug 'n  t h e  t i-ansfer duct descr ibed 

previous3.y and passes  d i r e c t l y  through t h e  open cei l . ing 'io the th i rd .  

floor high bay a r e a .  

Second Floor k i i i t e n a n c e  Operating Area (213).  -.. About 4090 cfrn -.._ - ___ 
of a i r  e n t e r s  t h i s  area from t h e  f i r s t  Yloor maintenance ope ra t ing  area 

through t h e  t r a n s f e r  duct descr ibed previously.  A i r  condi t ioning in 

t h i s  zrcz i s  provided by two rec i r cu la t j -ng  supply systems, S-7 and S - 8 .  

TPe S-8 u n i t  exbracts  about 1000 cfm of a i r  from t h e  south s i d e  of t h e  

ai-ea, passes it through roughing and H W A  f i - l ters ,  arxi then blows t h e  

a i r  % c r o s s  cool ing aild heati.iig coi1.s f o r  Conditioning before  discharg?ng 

it back t o  tlhe room. The S-7 u n i t  extracts abou-t 1000 cf'm o f  a i r  from 

the north s i d e  of t h e  area, passes it through roughing and ILDA filbe:!.:.;, 

and. t hen  blows t h e  a i r  ac ross  hea-king and coolj~ng coils for condi t ioning 

before  di-scharglng it back to t h e  room. The abso lu te  f i l t e r s  i.n 
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s y s t e m  S - 7  and S-8 a r e  not intended t o  be t e s t a b l e .  They serve merely 

to prevent  contamination of t h e  air condi t ioning equipent  i n  the event 
contamination i s  r e l eased  i n  the room. A l r  i.s exhausted f r o m  t h i s  area, 

by four  d i r f e r e n t  rou te s :  (1) t o  t h e  sampling aTea (ro(m 2CW) through 

a doorway-; ( 2 )  t o  t h e  w a r m  shop (room 205)  through supply system S-IO; 

( 3 )  direct1.y through openings i n t o  t h e  high bay area; ( A )  and as supply 

air t o  cell A through suppl-y system S-11. 

- Sampling k e a  (20'7). - Abou+s 300 cf-m of a-ir i s  received. from the 

se  cond floor maintenance operatirig a r e a  and d.e contamination area 

(room 214) as descr ibed  previous ly .  A i r  i s  exhausted from t h e  rocsm 

directly -to the atmosphere at  t h e  third f l o o r  l e v e l  through e:&mst 

system E-6. Th? E-6 exhaust system i s  equipped with a roughing and 

HEPA. filter a c e n t r i f h g a l  blower with a u t m a t i e  con t ro l  damper, and a 
backdraf t  damper at  the wall lou-v-er. 

Warm Shop (205) .  - About lGO0 efm of condi.tioned a i r  i s  supplied.  t o  
t h e  warm shop from the second f l m ~  maintenance opera t ing  area and decon- 

%amination a r e a  through supply system S-18. 

duct equipped wi th  hea t ing  and cool ing c o i l s  for condi.tio:ni.ng t h e  supply 

a i r .  

t h e  t h i r d  floor level through exhaust system E-12. The %-I1 exhaust 

system i s  equipped with a roughing and HETA filter, a c e n t r i f u g a l  blower 

with automatic  control damper, and a backdraf t  damper a t  t h e  w a l l  loixver. 

System S-18 i s  a t ransfer  

Air i s  erhttusted from t h e  w a r m  shop d i r e c t l y  t o  t h e  atmosphere a-t 

High Bay .!!ea (302 and 305).  - This <area r ece ives  ail- f'rm t h e  

chemical makeup r m m  through a t r a n s f e r  d u c t  2s descr ibed  previous ly  and 

from t h e  ad jo in ing  checking arid hold ing  a r e a  and mainterlance opera t ing  

a r e a  on t h e  second floor. 

S-10, condi t ion t h e  air i n  t h e  nigh bay a rea .  

about 6500 cfm c;f a i r  from the room, passes  l - t  .through m~i.ghi.ng and EIEPA 

f i l t e r s ,  ant1 then  blows t h e  a i r  across  coolirig and ileatirig c o i l s  for 
condi t ioning before discharging it back to t h e  room The absolute fil- 

t e r s  i n  Luiits s-9 and S-1G a r e  not intended to b e  t e s t a b l e .  They- serve 
merely t o  prevent  contamination of  t h e  a i r  condit,ioning equipmnent i n  
Yne event contarnination i s  r e l eased  in the room. T o  prevent the decrease 

of t h e  a r e a  pressure  i.n t'ne h igh  bay area t o  l e s s  than -0.7 i n .  water 

gage, an  emergency a i r  in t ake  d i r e c t l y  from t h e  a%mospbere is  provided 

Two r e c i r c u l a t i n g  supply systems, 3-9 ;znd 

Each sysLem e x t r a c t s  
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with  counter-weighted louvers .  Exhaust from -the high bay area i.s 

d i r e c t l y  i n t o  t h e  ce1.1. bank through supply s y s t e m  S-12 t o  c e l l  E ,  5-13 

t o  c e l l  D, and S-14 t o  cell. C. These s y s t e m  were descr ibed under 

Sect ion 7.1. 

Elevator  kch i .ne ry  Room (1 .41 ) .  - 'This room i s  ve i l t i l a ted  by oiut- 

s i d e  a i r  en te r ing  a w a l l  louver and e,xhausting d i r e c t l y  t o  t h e  atrnos- 

phere at a roof louver .  Unit steam h e a t e r s  maintain t h e  temperature i n  

t h e  room above a minimum of 50°F i n  t h e  wi.nter, and v e n t i l a t t o n  main- 

t a i n s  'Lhe temperature below a maximim of 105°F in t h e  summer. 

A i r  Compressor Room ( l J + O ) .  - Abou'i 3580 c f m  of a i r  flows Lhrough 

t h e  compressor room. A i r  en t e r s  t h e  room from t h e  outs ide  through a 
manual control. damper i n  a w a l l  louver and i s  exhausted d i r e c t l y  t o  t h e  

atmosphere through a roof louver equipped with a fan. 

h e a t e r  maintains a mj-nimum of 50°F duriiig win ter  and v e n t i l a t i o n  main- 

t a i n s  a maximn tempera twe of 105°F during sum~ner. 

'ibe u n i t  steam 

Receiving Area (1271. - About 1500 cfm of a i r  e n t e r s  t h e  rece iv ing  

a rea  d i m c t l y  from the outs ide  through a t r a n s f e r  duct equipped wi th  a 

w a l l  louver and an automatic con t ro l  d-amper. Exhaust f m m  t h e  rece iv ing  

area i.s d i r e c t l y  t o  t h e  atmosphere a t  t h e  second f l o o r  l e v e l  by exhaust 

system E-15. The E-15 exhaust system i s  equipped wi th  a c e n t r i f u g a l  

blower, a supply g r i l l ,  and a back-draft damper at t h e  w a l l  louver .  

v e n t i l a t i n g  a i r  maintains a maximum temperature of 105°F during summer 

and 'iwo u.ni-t steam hea te r s  mainta,i.n a mini.mum of 65°F during win ter .  

The automatic con t ro l  system f o r  t h e  supply damper and the e,xhaiis.t sys- 

t e m  m i n t a i m  an area pressure o f  -0.25 i n .  water gage wi th  respec t  t o  

t h e  atmosphere. 

The 

7 .2 .3  Building 7937., Motor Generator Room 

'This bu i ld ing  houses t h e  emergency power equipment f o r  TURF. Venti- 

l a t i n g  a i r  e n t e r s  -the room through g r a v i t y  Louvers i n  t h e  south wall of 

t h e  bui ld ing  and i s  exhausted through a louver i n  t h e  nor th  .wall of t h e  

bui-lding. A n  e lec - t r t ca l  u n i t  h e a t e r  minLa ins  a rniniin1.i.m temperature of 

70" F during win ter  . 



7. 2.4 Building 7932, Liquid Sa.mpling Room 

rhis bu i ld ing  r ece ives  supply a i r  through a wall louver wi th  a 

g r a v i t y  dxmppr and exhausts  d i r e c t l y  t o  atmosphere through a rmi  louvpr. 

About 5CO cfm oi' v e n t i l a t i n g  air rmintailps a m a x i m m  temperatuze of 
105°F d w i n g  sumwr, and a u n i t  s t c a n  h e a t e r  maiatains a minimom t r m -  

pera tu re  of 65°F during win te r .  

7.2.5 Eui ld ing  P res su re  Control. 

Bui lding pressure grad ien t s  a r e  con t ro l l ed  .throughout the f ' a c i l i t y  

by c o n t r o l l i n g  t h e  supply a i r  f l o w  through t h e  S-1 system, which a c t s  

in corijunct ion wi th  a l l  t h e  f i l t e r e d  exhaust systems but p r i m a r i l y  w i t h  

t h e  E-l c e l l  exhaust system. The d i f f e r e n t i a l  p ressure  coritroll.ers, 

which sense s t a t i c  p re s su re  i n  the  c e l l  opera t ing  a r e a ,  posi.tion t h e  

con t ro l  danper on the 5-1 system t u  m%iint,ai:.n t h e  c e l l  opera t ing  area 
p res su re  a t  a. constant  -0.3 in .  water  gage. The high bay area, i s  
mai.ntai.ried a t  a constant  area p res su re  of  -0.6 i n .  water gage by t h e  

p re s su re  c o n t r o l l e r s  that a c t u a t e  t h e  c e l l  s-u.pply s y s t e m ,  d.rawing air 

from t h e  h igh  bay area i n t o  t h e  c e l l s  and exhaust ing it through t h e  

E-l system. A pressure con- t ro l l e r  i n  the E-]. exhaust system posi. t ions 

t h e  con t ro l  d.mpers on t h e  E-1 bkwer to 1r;tintai.n a preset s t a t i c  pres- 

su re  in the exhalist, d.uct. This s e t  po in t  has been determined t o  Inai.n.- 

t a i n  sta-hle exhaust condi t ions f o r  the pressure  g rad ien t  reqji.i.red f o r  

th2 bu i ld ing .  

Separate  c m t r o l l e c l  a r eas  wi th in  t h e  'bui lding a r e  (I) t h e  e l e c t r i -  

cal. and mech3ulieal equipment rooms, whir& have a different, ial  p re s su re  

c o n t r o l l e r  t h a t  p o s i t i o n s  t h e  c o n t r o l  damper on t h e  S-OA supply system 

t o  m . i n t a i n  an area p res su re  of  -&4 i n .  water gage i n  the equipment 

roonls ; (2) t h e  sampl.ilzg a r e a ,  where a d i f f e r e n t i a l  pressure c o n t r o l l e r  

positions t h e  c o n t r o l  damper from t h e  E - 4  system t o  mai.ntain an a r e a  

p re s su re  of -0.6 in. water  gage; ( 3 )  t h e  w a r m  shop, where a d i f f e r e n t i a l  

pressure cuntrol . ler  posi . t ions t h e  c o n t r o l  dmper  on the E - l l  system t o  
mi .n t a in  an a r e a  pressure  of -0.6 in. water gage; ( 4 )  t h e  f u e l  s to rage  

r o o m ,  where a d: i . f fe ren t ia l  pressure c o n t r o l l e r  p o s i t  ions t he  cont ro l  

damper on t h e  E-5 exhaust system t o  maint,ain an a r e a  pressure of -0.Lt i n .  

water  gage; and ( 5 )  t h e  recei.vi.ng a r e a ,  there  a d i f f e r e n t i a l  p ressure  



100 

control..ler pos i t i ons  t'he supply damper to the a r e a  a.nd a pressure  switch 

cont ro ls  'ihe e>xhaust blower in t'ne E-15 system t o  maintain an area pres- 

sure  of -0.25 i n ,  water  gage. 

Area pressures  throughout t h e  o ther  p a r t s  of  t h e  bui ld ing  are main- 

t a i n e d  by manual1.y s e t t i n g  of d-ampers,  louvers ,  and g r i l l s  i n  t h e  

t r a i l s f e r  duct systems t o  maintain t h e  des i r ed  negat ive pressure grad ien ts .  

'hm emergency supply systems a r e  provided t o  assure t h e  pressure control. 

i n  t h e  c e l l  opera t ing  a rea  and i n  t h e  high bay area. These a r e  t h e  auto- 

matically contr.olled emergency i n l e t  t o  t h e  c e l l  operabing a r e a  and t h e  

counter-weight& emergency i n l e t  t o  the  high bay area. 

Sa fe ty  f e a t u r e s  similar t o  those  of the c e l l  v e n t i l a t i o n  systems 

have been designed i n t o  t h e  bui ld ing  v e n t i l a t i o n  sy-stem component and 

t h e i r  support ing equipment t o  a s su re  t h a t  t h e  containing atmosphere of 

t h e  bui ld ing  a r e a  pressure  grad ien t  i s  preserved during per iods of 

equipment fa i I .ure  o r  accident  condit  ioris : 

1.. Supply system S-1  and exhaust systems E-6, E-9, and E - 1 1  are 

suppl ied wi th  both no rm1   aid^ emergency instrument air and. e l e c t r i c a l  

power. 

2. The pneumatic cont ro ls  on t h e  motorized dampers i n  t h e  S-I., 

E-5, E-6,  E-9, and E-11 systems are designed. t o  f a i l  safely i n  t h e  event 

of  to ta l  instrument air f a i l u r e .  

7 .2 .6  Por t a l s  

' laere  are a number of kinds of p o r t a l s  through which areas of t h e  

build-ing a r e  connected and through which t h e  bu i ld ing  is  connected t o  

t h e  outs ide .  Normal passage t o  and from t h e  bu i ld ing  (Fi.g. 7 .6)  i s  

throirgh cor r idor  1 (room 1.02) and t h e  e n t r y  (room 101) at -Lhe o f f i c e  

a rea .  

sonnel  a i r l o c k  (room 113) connecting t h e  monitored e x i t  zone checking 

s t a t i o n  and. t h e  cold. o f f i c e  area. The rece iv ing  a rea  ( m o m  127) i s  an 

a i r l o c k  through which t h e  bu i ld ing  is a l s o  connected to the outs ide .  

Entry of  miscellaneous materials (Fig.  7 .7)  as we l l  as e n t r y  and e x i t  

of t r a n s f e r  casks, w i l l  be through t h e  rece iv ing  area. From Yne 

rece iv ing  area, equipment can be t r a n s f e r r e d  i n t o  t h e  c e l l  opera t ing  

Entry i n t o  t h e  operat ing area of t h e  bu i ld ing  i s  through a per- 
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area, the  maintenance operating a r e a ?  o r  t o  Yne checking and bol.di..ng 

area -c;inere ?terns are normally he ld  f o r  monitoring be fo re  shipment from 

the building. The ecpipment airlock, th.e a i r lock  t o  -the processing 

area w i t h i n  the c e l l  bank (room l??), i s  used. for t r a n s f e r r i n g  processing 

equipment into and. out of  t h e  c e l l  'oanh, 'This a i r l o c k  s e p a r a t e s  t h e  con- 

taminated zone 4 ,  ho t  c e l l  a r e a ,  from t h e  s ixpec t  contaminated- z a i e  3, 

w a r m  area. There are two access ways i n t o  t h e  equipment a i r l o c k :  one 

through t h e  e n t r y  d.oor and t h e  second. tlirough t h e  mL.j.ng Yloor hatch 

f m m  t h e  second floor r a in t enancc  ope ra t ing  a r e a .  Both of t h e s e  e n t r y  

ways are equipped wi th  a u t o m t i c  i n t e r l o c k s  t h a t  prevent the opening of 

the door o r  t h e  h a t d l  .when the  door from t h e  a i r l o c k  t o  ce1.l. A i s  upen 

o r  !insealed. These i-nterlocks asslire that  t h e r e  is no direct ,  connection 

between t h e  c o n t m i n a t e d  zone and t h e  suspect contaminahed zoiie, 

 he h o t  change room (1%) also se rves  as an air~cnck, i s o l a t i n g  t h e  

zone 3, suspect  w a r m  area, which -is t h e  mairitena.nce operati-ng are;z, m d  

t h e  zone 2, s ~ s p e c t  cold a r e a ,  whi.ch is the c e l l  ope ra t ing  a r e a  and 

serves  as a moni.toring s t a t i o n  f o r  t h e  suspect  warn. area. 

S t a i r w e l l  2 on t h e  no r theas t  corner,  s t a i m e l l s  1. and 5 on tkie 
so-utlrwest corrier, and s t a i r w e l l s  3 and 4 on the  west s i d e  of t h e  

b u i l d i n g  serve as v e s t i b u l e  airlocks between f l o o r s .  The outside doors 

w i l l  be sealed and. used only as emergency exits. 

T.,Q basement areas, the cell G pixrip room on t h e  north aid t h e  c e l l  F 

cilrrirlor on the  south,  w i l l  have doors 1:jpening d i r e c t l y  to the 0utsid.e 

into s t a i r w e l l s  '7 and 6, r e spec t ive ly .  'These doors will. be s e a l e d  and 

used only as emergency e x i t s  :t'rom these 'basement a r e a s .  

In the northwest corrier of' t'ne ce1.l ope ra t ing  area there i s  also 
a d.oor t h a t  opens tli.rect1y te the ou t s i ck .  This door w.il.1- a l s o  be 

sealed and used only as an emergency exj.t. 

There are two eq-uipment access  panels t o  both the e l e c t r i c a l  and 

nechznica l  equipment rooms at, t h e  second f.loor level. 'These access  ways 

are permanently i n s t a l l e d  and. sealed and wi.1.l not be openczd u n l e s s  there 

are major chaingeouts of l a r g e  r?qu.iprrierit items i n  the bui ldigg,  a t  whip&- 

t ime t h e  necessary special precau t ions  and con t ro l s  w i l l  b e  exercised. 

Entrance t o  t h e  ?res11 ai, side of' the S-1 filter plenum i s  through 
an access loiiver from t h e  ou ts ide  a t  the second f l o o r  l e v e l .  Access 
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from t h i s  po in t  i s  t o  change t h e  f i l t e r s  on t h e  main bui.l.ding supply 

system S-1. Passage of personnel  from the f i l t e r  plenum i n t o  t h e  

bu i ld ing  i s  prevented by t h e  f i l t e r  i n s t a l l a , t i o n  i t s e l f .  

The doors -to t h e  two equipment rooms ( l L + O ,  a i r  compressor room, 

and 141, elkvator equipment room) open 'io the ou t s ide  am3 a r e  t h e  nor- 

mal e n t r y  and e x i t  t o  t h e s e  rooms f o r  nlaintenance operat ions.  These 

rooms cannot be en te red  from any o the r  l o c a t i o n ,  and t h e  only commrni- 

ca t ion  from t'nese rooms t o  t h e  i n s i d e  rooms of the b u i l d i n s  i s  through 

Lhe in t e rconnec t ing  piping systems. 

The doors between zone I, cold area, and zone 2,  suspect  co1.d a r e a ,  

as w e l l  as a1J. o t h e r  doors which comunica te  d i r e c t l y  from zone 2, sus- 

pect  cold a rea ,  t o  zone 3, suspect w a r m  area, are equipped wi th  seals 

t h a t  r e s t r i c t  air flow when t h e  door i s  closed. 

8. CREDIBLE ACCIDElUT CONTROL 

8.1 Processing Area 

Safe'iy i n  t h e  7330 f a c i l i t y  processing area wi1.l. be t h e  result of' 

inherent  design f e a t u r e s  of the f a c i l i t y  i t s e l f  and s t i - i c t  admihistra- 

t i ve  c o n t r o l  of the  operat ions of t h e  f a c i l i t y  and of t he  processing 

condi t ions under which t h e  fissionab1.e or hazardous mat,erials a r e  t o  be 

handled. 
S p e c i a l  safeguards minimize t h e  proba 'ui l i ty  of  p o t e n t i a l l y  s e r i o u s  

acc iden t s  involving c r i t i c a l i t y ,  f i res ,  or ezp los ion .  If t h e s e  

safeguards should f a i l ,  huwever , and such an accident  should occur I t h e  

design of t h e  s h i e l d i n g ,  containment, and v e n t i l z t i o n  systems a r e  such 

as t o  l i m i t  the  e f f e c t s  of such acc iden t s  t o  a t o l e r a b l e  l e v e l .  

The maxi.rm.m c red ib l e  acc iden t s  which t h e  f a c i l i t y  has been designed 

Lo safely handle a r e  o u t l i n e d  below: 

1. C r i t i c a l i t y  - A c r i t i c a l i t y  acciden'i involving a l iquid.  hydro- 

geneous mod-erator t h a t  would result i n  a maximum b u r s t  o r  no 

g r e a t e r  t han  10l8 f i s s i o n s  and a t o t a l  iximberr of  f i s s i o n s  not 

t o  exceed 10". 
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2. Fire - A fire which c.ouliI r e s u l t  i n  t h e  r e l e a s e  of 300,QOO cu.r.:les 

gross  D€ mixed i'issi.c?n products  and 3OOU curies '"Sr. 

3. Chemical explosi.on - An explosion thFit c(3iAd i r ts tsntanzously 

generate  nc more than  t h e  equival.ent of 131) ft' of gas or 

5 3 ~ s ~  shock wF;ves at t h e  c e l l  wall. wi th  press'ilres g r e a t e r  than  

900 I b / f t 2  or  energy g r e a t e r  than 2'70 i ' t / lb / f t ' .  

s i on  could r e s u l t  i n  the r e l e a s e  o:F 3~Xl,(jOC curi.es gross  of 

mixed f i s s i o n  producbs and 31300 c ~ ~ i . e s  "Sr. 

7bi.s explo- 

2.1.1 C s i t  i c a l i t y  

The p r o b a b i l i t y  of a c r i t i - c a l i t y  acc ident  i n  TURF w i l l  'be main- 

t a i n e d  a t  an acceptab ly  lac l e v e l  by s t r i c - t  admlir is t ra t i -v-e  control of 

and- adherence t o  w r i t t e n  procedures and by o the r  s a f e t y  measures such 

as ba tch-s ize  and mass l i m i t a t i n n  of hazard.ous mterials.  Each modifi.- 

ca t ion  of  ai e x i s t i n g  opera t ion  and each new operation OF new process t o  

be i n s t a l l e d  i n  'TURF involving f i .ss i le  mtesial  w i l l  be designed. and 

analyzed f o r  c r i t i c a l i t y  c o n t r o l  t o  a s su re  -that t h e  f a c i l i t y  capabil5.- 

t i e s  a r e  not exceeded, and t h e  operation wj.3.1 be approved by the OHNL 

C r i t i c a l i - t y  Review Committee. 

The TUTIE' c e l l s  i n  which a c r i t  i c a l - i t y  acc ident  i.nvol.rir*g so lu t ions  

of 233U i.s c red ib l e  a r e  c e l l s  G ,  C, D ,  o r  E. 

t h a t  s o l u t i o n s  will only be handled o r  stored i n .  c e l l s  G a n d  C. 

It, is most l..ikely, hmrwes, 

It is possible t h a t  a cri t : i .ca.l i ty acc idknt  involving the f i s s i l e  

inventory of one f u e l  element coulrl t ake  p lace  i n  any o f  the processing 

c e l l s  ; h m e v e r ,  it is  most likely t h a t  f u . e 1  element fabric&-tion will 

only take place in c e l l  D. 

The m a x i m m  c red ib l e  c r i t i c a l i t y  acc ident  could dj.sperse gaseous 

f i s s i o n  prociuds and an a e r o s o l  of' nonvo la t i l e  f i s s i o n  products to t h e  

c e l l ,  a small po r t ion  of which could be r e l eased  through +,he f i l t e r e d  

v e n t i l a t i o n  s y s t e m .  Using methods previously deseri.bed5 and assuming 
r e l e a s e  of l O G $  of  t h e  m l a t i l e  f i s s i o n  products from 1020 fissions t o  
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t h e  atiiiosphere, no m o r e  than  e igh t  square miles would req1ii.r.e minor decon- 

taminat ion (predominantly from l 3 l T )  I and dowiwind personnel  doses wou1.d 

not  exceed 5 rem over an a rea  of g r e a t e r  than  0.05 square miles. These 

e f f e c t s  would not  be compound-ed by t h e  r e l e a s e  of  aerosols  of f u e l  a n d  

nonvo.l.atile f i s s i o n  products ,  s ince  s i g n i f i c a n t  q u a n t i t i e s  of t h e s e  

ae roso l s  would. not  be r e l eased  Ynrough t h e  fi.I.t,ered v e n t i l a t i o n  systems. 

Although the effects of t h i s  maximum credib le  acc ident  a r e  not 

d i sas t rous  and a r e  i n  l i n e  wi th  e f f e c t s  of maximum c red ib le  acc idents  

i n  o ther  ORNL fa .c i l i - t , ies ,  t h e  e f f e c t s  could be lessened  through use of 

an  iod.ine absorber i n  t h e  ce1.1. v e n t i l a t i o n  systems. PPovisions have 

been made for fiitiire inc lus ion  of such an iodine absorber  in TURF i f  

requi red  by t h e  p a r t i c u l a r  opera t ion  t o  be in s t a l l ed . .  

The penetratTng pronipt neutron and. gamma d.ose t o  operaking pb orson- 

ne1 through t h e  5 1 / 2 - f t - t h i c k  wa,l.l o r  window would not exceed 1 rem, 

assuming t h a t  personnel  could evacuate t h e  a rea  s h o r t l y  a f t e r  t h e  i n i t i a l  

bu r s t  of 10l8 f i s s i o n s .  

Although carbon f u e l  elements may be f a b r i c a t e d  i n  'TURF, it i s  not 

c red ib le  t h a t  a s o l i d  carbon moderated cri . t j .cali . ty accid.ent could occur. 

The q u a n t i t i e s  of carbon and f i s s t l e  m a t e r i a l  i n  t h e  f a b r i c a t i o n  cel1.s 

w i l l  be s u f f i c i e n t l y  . l o w  t h a t  a carbon moderated accident  i s  not pos- 

s i b l e  (t'ne order  of 500 kg of carbon would be r equ i r ed  t o  c rea t e  a dry 

cri.t,ical. assembly wi th  < 5 kg 2 3 3 U ) .  

safeguards w i l l  be appl ied  i n  a n  i s - c e l l  "dry" f u e l  s to rage  area, e i t h e r  

i n  c e l l  B or cell. E ,  where s e v e r a l  carbide f u e l  elements my  be s t o r e d ,  

s o  that, t h e  p r o b a b i l i t y  of a c r i t i c a l i t y  aceid-ent w i l l  be s u f f i c i e n t l y  

low as t o  be consj-dered " inc red ib l e . "  The e f f e c t s  of a dry c r i t i c a l i t y  

acc ident  i n  t h e  s torage  a r e a  w o u l d  be not  to1er.abl.e s ince  t h e  order  of 

lo2' f i s s i o n s  could OCCUI', which might burn a l a r g e  po r t ton  of t h e  f u e l  

and. cause l e t h a l  doses of pene t r a t ing  r a d k t i o n  througii t h e  sh i e ld ing  

w a l l .  

More than  t h e  usua l  number of 

Nuclear ma te r i a l s  es  capi.ng j-n s o l u t i o n  from conta iners  l oca t ed  

i n s i d e  t h e  processing c e l l s  as a r e s u l t  of a c r i t i c a l i t y  accident  would 

be co l l ec t ed  and s sye ly  hand.led. by t'fle f l o o r  drainage system. DraLn 
t renches  2 i n .  wide a r e  loca t ed  along t h e  center  l i n e  wnd~ a t  tine apex of 

f l o o r s  i n  shielded p r ~ ( x e s s  c e l l s  H, C, I), E ,  and G. The f l o o r s  of a l l  



ce1.1-s slope I/)+ i r i . / f t  for a t o t a l  of 2 1/% i n .  fall i n  t h e  I . O - f t  dis- 

ta.nee between the -trench center  l i n e  and t h e  cell wal.l. mi) di-airi  

t r enches  i.n cells C and D a r e  connected through t rapped f l o o r  drni.ns 

t o  the EHDR waste systeni descr ibed  i n  Section 4 . 5 .  

i n  cel ls  C; and E empty to A-in.-dim in -ee l1  sumps t h a t  a r e  J e t t e d  

ba.t,chwise t o  %he FHDR waste system, The d r a i n  t renches  i n  c e l l  C and 

the f2oor drainage from ceI.1 A and the equipment airl.rsck fl.cw through 

t rapped  floor 4.rai.m t o  the KEII?-;IOG system described i n  Sec t ion  A . 4 .  

T'he c e l l  F f l o o r  d.rai.nage s ~ m p  may be j e t t e d  t o  t h e  'RI-ID-HOG sysLem if 

contaminated but would nomm,.i-ll.y be discarded t o  the process waste 

system. 

'The d r a i n  t renches  

Nuclear s a f e t y  ir? the t rapped  floor dra ins  of c e l l s  C and D i s  

assured  by the  1-tse of Q-rex: raschig r in .g  nuclear poison. %ne simips or" 

ce l l s  G a d  E a r e  nucl.ear safe by geometric design. 'The f l o o r  drains 

o:f t h e  air lock,  c e l l  A, arid c e l l  13 are Rot n ~ c l e a r  safe; however, t h e y  

t irain intc; the 1I_F1D-HOCr system, whi.cli i s  rlesigried to recei.vt3 o n l y  safe 

arniounts of  f i s s i o n a b l e  materials. 
Cel l  C is assi-uned t o  contain t h e  .Teed uranium s t o r a g e  v-essel f o r  

a.ny process.  For this reason,  t h e  f lwr holding capac i ty  has been ana- 

l p e d  to determirie nuclear s a f e t y  i.f the  s torage  tank contairifng 

i n  s o l u t i o n  were t o  rupture  and i f  concurrent ly  tine fl.oor d-rain system 

were t o  be blocked o r  r e s t r i c t e d .  By design,  the c e l l  f l o o r  YOTIE a 

l a r g e  pan below the overflow e leva t ion  of t he  top  of t h e  venti.l .ating 

air exhaust fi.lter well-s. The liquid holding c a p c i t y  of t h e  cell f'loor 

has been determined as a f'urie-tion of fine he ighth  above the  t o p  of t h e  

floor drain t r ench ,  as shown i n  F'ig. 8.1.. The ma,xirnum holding capa,ci.ty 

for c e l l  c (Fig. 8.1) LS %+60 l i t e r s .   he c e l l  fZi>or at this volume 

eouLil conta in  600 kg of wariium in a 6- in .  - t h i c k .  s l . a ' D  of s o l u t i o n  wTth 

2 3 31J 

a crit . ica.l ly safe concentrat ion of 11 g TJ per  l i t e r .  
The design of the f l . ~ o r s  in ce l l s  C, D, E J  a.rid G ri.s i d e n t i c a l ;  

t he re fo re ,  t l n e  holding capac i ty  of -the other cell floors can be de te r -  

mi.ned by a floor area r e l a t i o n s h i p  w i t h  respect t o  c e l l  C. 

To ensure nuclear saf'ety in the f l o o r  drainage system, the maxi- 

mim urani1.m inven%ory i n  s o l u t i o n  w i l l  be l imi ted  t o  40 kg i n  ce l l s  C, 

I:), E, and. (2- No s t o r a g e  of' solutions w i 1 - l  be permit ted i n  t h e  a i r lock ,  
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ce l l s  A, B, o r  F where druinage i s  t o  t h e  RID-HOG waste system. 

h y  m a t e r i a l s  being t r a n s f e r r e d  through t h e s e  c e l l  a r eas  - w i l l  be 

reqixirecl t o  be contained. in nuclear-safe  shipping contai-ners approved 

f o r  i n t e r p l a n t  slnipmeryts - 
li'lrrther anal-ysis has been midk t o  d.eterinj.ne safe hol.tili.ng ca@%eity 

of t h e  cell. C f l o o r  (Fig, 13.2) f o r  higher  concentrat ions of uraniiun 

solutiori. I k m  th i s  a n a l y s i s  i t  h a s  ?iwm fou.nd t h a t  the cell. f l o o r  i.s 

eritiixiL1y safe if re taini .ng as nuch as 100 kg of 20(C g / l i t e r  23311Di)1 

s o 2N.t j. on a 

6. 1.. 2 Fi re s  

The p r o b a b i l i t y  o f  a f i r e  i n  TURF i s  1ow s b e e  t h e  ci.tan.l;ity of 

e o ~ i m s t i b l e  rnaterial ha:; been. minimi zed, as 5.;; cous i s t en t  wi.th process 

aid building reqii.i.reinen-ts. Thcxe is  stl.11 t h e  p o s s i b i l i t y  of a fire I 

hogever, since the b u i l d i n g  may contain small yuan-t i t ies  of' organic  oi.ls 

and s o l v e n t s ,  paper,  e tc .  and has vinyl. f loor ing .  Tne capac i ty  of' the 

c e l l  f i r e  protevtim system has been d.e.scribed- j.n Seeti-on 3. 2. Quanti- 

ti.es of combusti'ole materials wt1-l- be r e s t r i c t e d  i n  t h e  c e l l s  i n  order  

not -to exceed the  safe ex t ingu i sh ing  capaisil..i.tg of t h e  fire p r o t e c t i o n  

system. 

The b u i l d i n g  is  p ro tec t ed  by- automatic  w a t e r  sp r ink le r s ,  and the  

ce l l s  are p r o t e c t e d  by ,an aixtormti c COi extinguishment system. Water i s  

no-t .to be used as the g e n e r a l  technique for e:&inguishi.iig f i r e s  i n  t h e  

~ e 1 7 . s ~  since ca,rbi.de fue ls  to he h a n d . l e d  i n  t h e  facility would r e a c t  

w i th  water -to form explosive gases. Other s p e c i a l  f i r e  extinguishrn?nt 

devices a r e  planned for special. oper2;tions witb.3.n tine f a c i l i t y ;  these 

devices w i l l  not 'oe aintomati.c but w i l l  be minually actuated as needs 

sequi.re .t I n  a d d i t  i.on, t h e  faci1i-i;~ has certain provisions f o r  inelus ion  
of inert, gas i n  all c e l l s  except eel-i. E i n  the event t h a t  fltux-e opera- 

tions w-a.rrant it s 'Th5.s wo-u1.d provide inhe ren t  f i r e  p r o t e c t i o n  i n  t h e  

ce 11s " 
A fire in a cell. w-ou1.d be sensed. by r a t e - o f - r i s e  and f i x e d  tempera- 

t u r e  heat-actuated. devices s t r a t e g i m l p j r  locaked at t h e  cell. cej.I.i.ngs .. 
There are two elements ea& .i.n ce l l s  C and 1) an .d  one i.n each of t h e  

o ther  ce l l s  served by t h e  system. These devices w i l l  a c t u a t e  the 
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mechanisms t o  c lose  a l l  air i n t a k e s ,  place 

pressure  cont ro l ,  and i n i t i a t e  t h e  flow of 
a l l  exhaust valves mi c e l l  

gaseoi~s C o 2  i n t o  t he  cell i n  
whicn t h e  f i r e  i s  oceiur ing.  This system i s  expected to Ii.ave high 

reliability with  e s s e n t i a l  components tes ted roixLinePj as descr ibed  i n  

Section '9. 

'Lie c e l l  - e n t i l a t i o n  exhaust system is  designed. with s-u-ffieientLy- 

l a r g e  capac i ty  t h a t  t h e  pressure  i n  the c e l l  wil.1. mot rise above atmos- 

pheric 4.n t h e  event of a f ' i re  over a s i g n i f i c a i t  porti.o:n of' t he  f l o o r  

of t h e  c e l l  ( see  Sec t ion  3.2)  concurrent with. i.nt-roducti.on of !:!)2. 

Thus, t h e  f i r e  could. not force radioactive smoke or gases out of the 

c e l l s  by o the r  t han  -the d e l l  exhaust route  t o  t h e  s t a c k  thrau.gb the 

exhaust system f i l t e r s .  

The maximnun c r ed ib l e  scciderit result ,  ing from a fire cou3.d r e l e a s e  

r a d i o a c t i v i t y  t o  the ce l l .  
products  and file1 m a t e r i a l  would be .rel.eased as smoke, and l$ of the 

smoke (0.01- t o  0.1-p p a r t i c l e  size) r ~ o u l d  be rekaserl thrcmgh t h e  f i l -  

t e r s  t o  the stack. 

t h e  maximum personnel  dose downwind would be k s s  tkim 200 mem, and LLO 

tmre than  0. 8 square mile woiuld sequj.re minor decontmi~ii&cion. 

Approximately A$ of the nonvolati.I.e fission 

S i n c e  t h e  techniques p rev ious ly  described5 are used, 

8.1.3 Chemical Zxplosions 

The c red ib l e  types of chemical. explosions .i.n TURF would invrjlve 

limited mlunes of mixtures of hydrogen, orgariic gases o r  vapors, o r  

ppo-phoric dust -with air .  Mixtures t h a t  woiild comprise a sign5.ficarit 

f r a c t i o n  of' t h e  volume of a c e l l  a r e  not r redTble because of the favor- 

able balance between expl.osi?~e n i a t o , r i a l  formation rate and ci:U exhaust  

r a t e  I 

Control measures Lo be used to limit t h e  probsl- .) i l i ty of 1.i.r.i.ted. 

volunie explosions include procedures t o  minimize oecurrcnce of exp1.osi.t.e 

mixtu-res and sources of i g n i t i o n .  Vessels l i b e r a t i n g  radi.ol;rtic hydro- 

gen or organic  vapors will be pixged with air to rminia in  lme~-than-  

explosive corlcentrations.  Fuel fabri .cat ion processes using hydrogen o r  

6 C .  E. G u t h r l e  and 3. P. Nichols "heoret ical  P o s s i b i l i t i e s  and 
_I Consequences 9f Pkjor  Accidents in 531TJ and ""R.I Fuel Fabr ica t ion  and 
Radioisotope Processing Plan ts  , GRT!JT,-3IAL (July 1963) fl 
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organic  vapors w i l l ,  wherever poss ib l e ,  be p r e d i l u t e d  w i t h  i n e r t  gases 

t o  assure nonexplosive concen-trations. Careful  operat ing procedures 

wi1.1. be used t o  inj.nimize t h e  p o s s i b i l i t y  of  p o t e n t i a l l y  explosive mix- 

t u r e s  o f  py-rophoric dust .  

Process operat ions w i l l  be l i m i t e d  t o  those  t h a t  could not r e s u l t  

i n  credi.bl.e types of  l i m i t e d  volume explosions t h a t  would exceed t h e  

design c a p a b i l i t i e s  of the c e l l  bank. The instantaneous gas generat ion 

accompanying t h e  maximum c red ib le  explosion i n  t h e  f a c i l i t y ~  could r e s u l t  

i n  t h e  gas p re s su re  i n  t h e  cell.  r i .sing t o  only about 4 i.n. water gage 

i n  c e l l  E and 1 i n .  water gage i n  c e l l  B; atmospheric p re s su re  would 

not be exceeded i n  c e l l s  C ,  D, and G. Explosions are nol; c r e d i b l e  i n  

c e l l  F. The p res su re  w i l l  r e t u r n  below a,tmospheric i n  less  than  a 

second. Escape of  a e r o s o l  through -tile a i r  in t akes  w i l l  be n e g l i g i b l e  

because of t h e  backflow preventer  on t h e  i n t a k e  and because t h e  in t ake  

f i l t e r s  would not be ruptured.. A l l  components of t h e  containment rnem- 

brane w i l l  maintain t h e i r  i n k e g r i t y  under t h e s e  accident, coriditions. 

T‘ne maximum c red ib le  accident  r e s u l t i n g  from a chernica3. explosj-on 

could. d i s p e r s e  i n  t h e  c e l l  aj.r an aerosol- of  i r r a d i a t e d  f u e l  element, 

d i s s o l v e r  so lu t ion .  

and from t h e  s t ack ,  t h e  maximum personnel dose dmmwind woul-d be l e s s  

than 1 mrem. iInili.s assumption, r ep resen t ing  t h e  l o s s  o.f one c e l l  volume, 

has  been used and found s a t i s f a c t o r y  i n  analyzing similar f a c i l i t i e s  

a t  t h e  l abora to ry .  

If 100 m3 of a i r  were t o  escape through t h e  f i l t e r s  

8 .2  Waste Systems 

8.2.3. C r i t i c a l i t y  

Nuclear s a f e t y  i r i  t he  r a d i o a c t i v e  process by-product waste systems 

descrj.’oed i n  Section 4 ri.s assu red  by the design f e a t u r e s  of t h e  waste 

system and of t h e  process connections t o  t h e  waste system. These w i l l  
not permrit a nuclear  excursion should an accid-ent i n  t h e  processing 

a r e a  allow unsafe amounts of f i s s i l e  -materri.al t o  e n t e r  t h e  waste system. 

The r a d i o a c t i v e  ho t  drain-hot off-gas was.Le system (NIii)-HOG) i s  

exclud-ed from t h i s  c r i t i c a l i t y  d k c u s s i o n  because no process vessel. or 
o t h e r  source of s i g n i f i c a n t  amounts of f i s s i l e  m a t e r i a l  w i l l  be 
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connected t o  t h i s  system. 'The r?-l"t-di.am b y  6, 5-f't-kiighJ 1Rr/0-ga3- TdTD 

waste t ank  (B-2-T) is no-L poisoned arid w-lil l  be .sid:),jecst,ed t o  sci1jl-iitioi:t~ 

which have less  than  11 g/l_iter 233!J. 

Tne r ad ioac t ive  ho t  drain r e c ~ . i ~ e ~ ~ b % t ~  (IWllli) waste system i.s 

COLE t ructed (:if 3-Ln. -dj.,m, m- s.n?;L1.7.e?*,> tributary pipirig that collec-Ls 

waste fkoai t he  cell f l o o r  d r a b  system and a l so  provides for eor.ur.r.ti:nt 

oiY'-gas flm f rom process vessels containing s ignificani;  amournts of 

fissile mai;erial_s. 'l'he 1.i.quid i.s eol.lected -in RHDR t a n k  C-CP-T, and t h e  

off-gas flows through. C-6-T t o  t h e  off-gas  t reatment  u n i t s  beyond. 

Tank C-6-T i s  4 Ft i.n ciiaxeter and '7 f't h in. high a,nd. i s  filled. 
boron) t h a t  oceiipy greater than 

'1"ni.s ktnd. of fixed poisoii has been used suc- 

with  Pyrex glass raschlig r ings  (1.7 

33% of the  tank  v o L u ~ ~ e ,  

cessfu.lly j.n similar app l i ca t ions  at the QRNL Pi.l_ot Pl.ant Uu-il t lhy 30l9, 

for seven years, The '7-f 'k-dian by 6- r t  5-tri.-htghy 18'7(?-gal RHDR  taste 

t ank  ( B - ~ - T )  is not  -poisoned anit wi1.1 receive solu.tioris from c-~-'I: t1iat, 

when d . i l u t e d .  in 2-3-T, w i l l  result i.n 5-3-T soI.ut,i.on content having l ess  

than  11 g / l i t e r  '"U. 

hi ai.rl.i -M. sampli.ng d.evi.ce wi th  soli.i-Lion add i t ion  provis ions is 

r instal led i n  Eui.l.ding '733% 5.rmed.i.ately above and ad.jacent to .the three 

waste co l l ec t ion  tan1& for use i n  closeljr monitoriri.g t he  composition 07 

t h e  collected :m,ste. The sanpling system i s  a l so  equipped w i t h  pro- 

visions for serving t h e  caust ic  scrubbers i n  t h e  HOG system if scrubbers 

are required by future operatioris. It lis not  intended t h a t  s i g n i f i c a n t  

q u a n t i t i e s  oi' uranium w i l l  'lie s t o r e d  in .  t h e  waste c o l l e c t i o n  systein. 

'To assure  cont iniious awareness of condi t ions i n  the  storage s j i s t m n ,  a, 
pl.,u? has  been developed ( s e e  Sect ion  '3.2) t o  monitor, sa.mpl.e, and con- 

trol t h e  storage system and its essential s a f e t y  and. con t ro l  eyilipmn.1;. 

Nuclear safety has been provided for  FTi t h e  tank collection system 

should the nlaximm credible acc ident  happen in the processing c e l l s  and 

4-i: Q of 2 3 3 ~ ~  as 200 g/l.i.ter u ranyl  n i t r a t e  were t o  flow imxiiluteci t o  

tank C-6-T- 'She s a f e t y  provis ions  descr ibed  below assure t h a t  any over- 

i ' L 0 T d  of  w a s t e  to t h e  '7-ft-d.iam B-3-T t a n k  'be di1.utf.d. t o  a. safe con- 

centration of less than  LI g/liter 23-3U i n  B-3-T waste t a l k :  

L. 'The i n l e t  I . iquid.  i s  ptped t o  the bottom of the C-6-T :Y-aste 

t ank .  



2. The maximum normal o p e r a t k g  l e v e l  i n  C-6-T' w i l l  be a minimum 

of 200 Itters below t h e  overflow o u t l e t  l i n e  t o  R-3-T w a s t e  tank. 

3. An auto imt ic  devi.ce has  been i n s t a l l e d  t o  a s su re  a 1.000 l i t e r  

minimum l i q u i d  inventory i n  B-3-'I' waste tank.  

4.. 'Two separa te  auLomatic con t ro l  systems have been provided t o  

start  t h e  sparger  i n  both C-6-T and B-3-T a t  any time t h e  l i q u i d  ].eve1 

i n  C-6-T r i s e s  near  t h e  l e v e l  of  overf1.0~ t o  B-3-'1' waste tank.  

5. 'Two sepa ra t e  instrument systems t o  a c t i v a t e  a high l e v e l  alarm 

annunciat ion a t  a continuously monitored poin t  ( ORNL w a s t e  con t ro l  

cen te r )  has  been i n s t a l l e d  on C-6-T f o r  a l e v e l  al-arm t h a t  i s  200 l i t e r s  

below t h e  overflow t o  B-3-T waste tank.  This a l a r m  i s  i n  add i t ion  t o  

two l o c a l  buriI.ding alarms which f i r s t  n o t i f y  t h e  f a c i l . i t y  operator  of 

needed a c t i o n  t o  a,nal.yze and co r rec t  t h e  p o t e n t i a l  hazard 3.n C-6-T 

waste tank.  

The above instrument a t  ion and cont ro ls  are redundant i n  providing 

safety. These precaut ions a s s w e  nuclear  s a f e t y ,  even i n  t h e  un l ike ly  

event t h a t  two l o c a l  l i q u i d  l e v e l  al~a,rms w e r e  unheeded o r  undetected by 

t h e  opera tor ,  t h a t  two sepa ra t e  l e v e l  de t ec t ion  systems f a i l e d  simul- 

taneously,  t h a t  normal spai-ger cont ro ls  f a i l e d  t o  mix t h e  ltqu7.d con- 

t e n t s  of t h e  tanks ,  or t h a t  low-level con t ro l  ins-Lrumentation f a i l e d  

and Yni.s f a i l u - r e  were unnotcd due t o  neglec t  on t h e  part of t h e  f a c i l i t y  

opera tor  during routi.ne reading and recording of v e s s e l  levels. 

Should overflow of l i q u i d  from C-6-T t o  B-3-T occur,  t h e  following 

d i l u t i o n  would t ake  p lace  t o  a s su re  t h e  safe concentrat ion i n  B-3-T 

waste tank.  

of C-6-T, where it would. be d i l u t e d  to 20 g / l i t e r  i n  the 2000- l i te r  

volume of C-6-T when f i l l e d  t o  overf3.m. 

uranium would then  flow t o  B-3-T where t h e  m*-nimiirn 1000- l i t e r  h e e l  would 

a s su re  d i l u t i o n  of t h e  l i q u i d  t o  no g r e a t e r  than  10 g / l i t e r  uranium con- 

cen t r a t ion  j.n B-3-T wasLe tank. 

The 40 kg of  u.ranium i n  so lu t ion  w-ould f l a w  inLo t h e  bottom 

This 20 g / l i t e r  s o l u t i o n  of 

To prevent inadvertent  t r a n s f e r  of unsafe so lu t ions  from t a n k  

C-6-T t o  e i t h e r  t a n k  B-3-T, B-Z-T, 01' c e l l  G ,  t h e  ac tua t ing  swikches on 

the  t h r e e  j e t s  from C-6-T have been placed i n  a locked condition. T o  

ac tua t e  e i t h e r  of t h e  t h r e e  j e t s ,  t h e  appropr ia te  key t o  unlock t h e  

switch mu-st be secured from t h e  f a c i l i t y  superv isor ,  who maintains t h e  



. 

13.2.2 F i r e s  

Chemj-cal explosions i.11 the waste system a r e  riot eonsidered credible 

dili? to t.he very luw pro-babi l i ty  of s i g n i f i c a n t  q u a n t i t i e s  of' exp1.o~ i ~ e  

materi.als being released i n t o  the waste system ard the 11igti d i l iu t ion  

rates that c?ff-gss flow w i l l  m i n t a i n  in the  cornbinat ion 1.i.a~lId-gasems 

waste sy-6tel~1,c;. Sources of ig r i i t  ion and con.di.tioris under which axto- 
ignition could occur are absent  :from the w a s t e  system., 

Safe ty  in t he  TuR.F s torr~ge basin w i l l  be th.e result of inhertml; 

design r^ea+bures 04' the basin and its fue l  storage a1.d haridlirig equip- 

ment and. strict administrative cmntrol. o f  the operations of t h e  

faci.1.fties. 
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Accidents involvi.ng f i r e  o r  chemical explosions i n  t h e  s t o r a g e  

basi.n a r e  not considered c red ib l e .  Accidents involving c r i t i c a l i t y  a r e  

considered c red ib l e  i n  t h e  s to rage  bas in ,  where space i s  provided f o r  

s to rage  of up t o  ~ , 5  el-ements containing a t o t a l  of 80 kg z 3 3 ~  and 

1500 kg 1%. 

The maximum c red ib le  accident  t h a t  t h e  f a c i l i t y  has  been designed 

t o  s a f e l y  handle i n  t h e  s to rage  b a s i n  i s  a water-moderated nuclear  

excursion that would r e s u l t  i n  a maximum b u r s t  of no g r e a t e r  t han  

lo1* f i s s i o n s  and a t o t a l  number of f i s s i o n s  not t o  exceed. 10". 

S p e c i a l  safeguards mininlize t h e  p r o b z b i l i t y  of serri.ous acc iden t s  

involving c r i t i c a l i t y .  The s to rage  of fue l  i.n t h e  basin.  w i l l  be a p a r t  

of t h e  p a r t i c u l a r  fue l  recovery program t o  b e  c a r r i e d  out i n  t h e  f a c i l -  

i t y .  As such, t h e  design of t h e  f u e l  element s to rage  racks and t h e  

methods and safeguards f o r  handl ing and s t o r i n g  t h e  f u e l  w i l l  be designed 

and analyzed f o r  c r i t i c a . l i t y  to assu re  t h a t  t h e  f a c i l i t y  c a p a b i l i t i e s  

a r e  not exceeded., and t h e  operat ion w i l l  be approved by t h e  ORNL 

Cr j - t j -ca l i ty  Review Committee. 

8.3.1 Cr i t ica l i ty  

The maxi.nnm credi'ole accident  i n  t h e  sborage b a s h  would no-1; be  

expected t o  resu l i ;  i n  a me!L.tdown o r  burnout of t h e  element involved i n  

t h e  nuclear  excursion. 'The demineralized w a t e r  of  t h e  s to rage  pool 

could s a f e l y  remove Yne heat and preserve t h e  f u e l  containinelit sheath 

to prevent t h e  r e l e a s e  of any r ad ioac t iv i ty - .  

t i e s  of steam may be generated and r e l e a s e d  from t h e  pool. This e f f e c t  

w i l l  be adequately handled by t h e  room v e n t i l a t i o n  system. 

A t  the most, small quant i -  

The pene t r a t ing  prompt neutron and gamma dose t o  operat ing personnel 

through t h e  10  t o  20 ft of water  i n  t h e  s to rage  b a s i n  would no t  exceed. 

1 rem, assuming t h a t  pet-sonnel could evacuate t h e  a r e a  s h o r t l y  a f t e r  the 

i n i t i a l  b u r s t  of l.O1* 'fissri.ons. 

To a s s u r e  t h a t  t h e  b a s i n  provides t h e  r equ i r ed  s h i e l d i n g  and 

cooling capaci ty ,  t h e  bas in  has been designed and constructed accord-i-ng 

t o  accepted methods used and found s a t i s f a c t o r y  i n  s i m i l a r  f u e l  s to rage  

bas ins .  A l l  s t a t i c  and appl..ied load  condi t ions t h a t  are s ign i f i cm- i ;  



and considered cred.ible have been corisid.ered Ln the s i , ruc tu ra l  design 

of t h e  basin.  No special  f a c t o r s  t o  allow f o r  lozil. conditions resul.ti.ng 

from seismi.c dis turbances were included i n  the design ol" the b a s i n  s ince  

earthqgakes that would result i n  any appre ei.a'hl.e e f fec t  upon t h e  bas in 

structu.r.e are n o t  considered c red ib l e  i n  khe rjak Rid-ge area. 

8.3.2 Harldlirig Accidents ______- 

It i s  conceivab3.e t h a t  damage or  rupture  t o  the Fuel containing 

sheath oi' it i 'uel elemnt could. take place  'In the s to rage  basir. due  t o  

b a n d l i n g  of demen t s  w it11 t h e  personriel bridge ~r;i;ne and/or hand t o o l s  

to be used i n  t h e  basin. This could result in srmll q u a n t i t i e s  of 

gaseous fission products arid p a r t i c u l a t e  m - t t e r  bei.ng releaseti i n  the  
storage b8,s.i.n. The gaseolls r ekase  w o u l d  escape -the b a s i n  and be 

handled saf'ely by the E-,? exhaust system. The p a r t i c u l a t e  rrui;ter would 

be c a p l i i ~ ~ ~ d  by t h e  water of' the bas in  and safely handled by t h e  bas in  

deml.nera1.i  z e r  a d  cleanup system, with t h e  waste being t r a n s f e r r e d  to 

the  RHD sys t em 

Fuel. element c a r r i e r s  dkstiried f o r  -the s to rage  basin L'or -ml.oacling 

will be haridled. at  the second f l o o r  decont;arn.ination area before  being 

lowered i n t o  t h e  basin. The methods and. procedlxes used for placing a 

c a r r i e r  i n t o  the bas in  arid e x t r a c t i n g  it f r m  the  basi.n are believed t o  

be suff-i.eient.ly s a f e  t o  render  dropping of a c a r r i e r  an i nc red ib l e  

acc ident .  

The r i rpkure  of a fue l  element as a r e s u l t  of  an accident  during 

hand]-ing of c a r r i e r  iiccessmies such  as a t o p  cover, etc. or  hanclling 

of' t h e  f u e l  element itself w-hile unloading the carrier i s  conceivable. 

The r e s u l t s  of this type acc ident  would again  be the r e l e a s e  i: ) f  smll  

quantities o f  gaseous f'issioii products and p a r t i c u l a t e  rmtter i.n t h e  

s to rage  basin. 'Both conditions would be satisfactorily haridled by the  

E-5 exhaust system tind t h e  b a s h  demineral izer  m d  clearmp syste~n as 

previous ly de s cr iz, e (1. 

. .. 
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9. OPEMTING SAFEGUARDS 

9 . 1  Operating Organization 

One of  t h e  primary f a c t o r s  i n  the  safe operat ion of any f a c i l i t y  

such as TURF i s  an adequately s t a f f e d  and- h i g h l y  t r a i n e d  ope ra t ing  

group. The r e s p o n s i b i l i t y  f o r  t h e  s a f e  operati-on of  t h e  e n t i r e  f a c i l -  

i t y  r e s t s  wi t ' ?  t h e  Fuel. Cycle 'Technology Group of t h e  Metals and 

Ceramics P)i.vision. Building s e r v i c e  cquipmeiit , includ-ing a l l  v e n t i l a -  

t i o n  systems, i s  operated and r o u t i n e l y  checked by t h e  TUXF operat ions 

sec t ion .  It is  t h e i r  responsibi.l.i.t,y t o  s e e  t h a t  t he  r equ i r ed  s e r v i c e s  

a r e  opemti~ng normally f o r  -Yne supported p r o j e c t  i n  t h e  f a c i l i t y .  

The s taff  cons i s t s  of e i g h t  engineers and e i g h t  t echn ic i ans ,  as 

shown i n  Table 9.1. The ope ra t ion  continues on a 7-day week, 24-hour 

day w i t h  a s h i f t  organizat ion includi-ng a supervikor and two tecl inicians 

on each s h i f t ,  backed up by tech.nri.ca1 and engineer ing s e c t i o n s ,  and. 

includi.ng a bu i ld ing  s a f e t y  o f f i c e r .  

9.1.1 R e s p o n s i b i l i t i e s  . 

Building Supervisor.  - A l l  s e c t i o n s  of  t h e  TURF staff  r e p o r t  t o  

t h e  bu i ld ing  supe rv i so r ,  who has overall.  r e s p o n s i b i l i t y  f o r  t h e  e n t i r e  

f a c i l i t y  operat ions.  

---L O-oerations Section. - The s h i f t  ope ra t ing  groups r e p o r t  t o  t h e  m i e f  

of Operations,  who has  t h e  primary r e s p o n s i b i l i t y  f o r  admin i s t r a t ive  

c o n t r o l  of all. ope ra t ion  of equipment i n  t h e  f a c i l i t y .  

S h i f t  Supervisor.  - The s h i f t  supervisor  on duty i s  responsible  

f o r  a l l  cu r ren t  operat ions i n  t h e  processing and secondary areas of t h e  

f a c i l i t y ,  including t h e  determinat ion t h a t  any- imintenance t o  be s t a r t e d  

can be completed s a f e l y  without i n t e r f e r i n g  w i t h  any ope ra t ion  i.n prog- 

r e s s .  He m u s t  be aware of  a l l  bu i ld ing  and process s e r v i c e  equipmeilt 

operat ions und-er way a,nd has  t h e  a u t h o r i t y  and r e spons ib i l i . t y  t o  s t o p  

o r  a l t e r  any of t h e s e  opera'cions. He mist be farnj-liar w i t h  a l l  f a c i l i t y  

s a f e t y  c o n t r o l s  t o  assure t h a t  no unsafe ope ra t ing  condi t ions a r e  

allowed t o  develop t h a t  could resu l - t  i n  r ad ioac t iv i . t y  r e l e a s e ,  c r i t i c a l -  

i t y ,  f i r e s ,  o r  explosions.  He must be f a m i l i a r  w i t h  f a c i l i t y  emergency 
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procedures t o  be followed i n  t h e  event c r ed ib l e  acc iden t s  o.r equipment 

f a i l u r e s  d-eve lop . 
Building Sa fe ty  Of f i ce r .  - T'h b u i l d i n g  s a f e t y  o f f i c e r  7.s respon- 

s i b l e  f o r  a l l  s a f e t y  ma t t e r s  i n  t h e  bu i ld ing ,  including zoning regula- 

t i o n s ,  admin i s t r a t ive  con t ro l s  r equ i r ed  t o  a s su re  s a f e  operat ion,  

emergency manuals and procedures,  safety t r a i n i n g  and o the r  s lrni lar 

funct ions.  I n  additri-on, he i s  r e spons ib l e  f o r  reviewing and approving 

a l l  nonroutine maintenance r eques t s  and procedures. 

Technical Data Sect ion.  - This s e c t i o n  reviews and analyzes all __- 
d a t a  generated i n  t h e  process operat ions and p resc r ibes  process condi- 

t i o n s  f o r  a l l  rims. 'Fnis s e c t i o n  also i s  r e spons ib l e  f o r  r a d i o a c t i v e  

m a t e r i a l  t r a n s f e r  procedures and geneyal source and ftssionab1.e mate- 

rial. handling and s to rage  w i t h i n  t h e  bui lding.  

Engineering __.. Section. - 'This s e c t i o n  i s  responsible  f o r  a l l  main- 

tenance i n  t h e  facil . i . ty and a l l  engineer ing r e h t e d  t o  design and 

mod.i.fication of equipment. I n  a d d i t i o n  t o  d i r e c t  engineer ing support  

f o r  t h e  f a c i l i t y ,  -Lhis s e c t i o n  i s  r e spons ib l e  f o r  supervis ion of all. 

suppor-t; c r a f t s  i n  t h e  f a c i l i t y .  

3.1.2 Training ._.... Programs 

A fu l l - t ime ,  ihree-week t r a i n i n g  s e s s i o n  Lzras held a t  i h e  beginning 

of t h e  operations t o  f u l l y  acquaint  a l l  o p e r a t i o m  s e c t i o n  personnel 

wi th  t h e  f a c i l i t y ,  s tandard procedures,  processes ,  and s a f e t y  matters .  

This w a s  followed by a two-month pe r iod  of checkout operat ions i n  which 

a1 1 personnel  were t r a i n e d  i n  t h e i r  r e s p o n s i b i l i i i e s .  Future t r a i n i n g  

i s  t h e  r e s p o n s i b i l i t y  of t h e  s h i f t  supe rv i so r ,  with process matters 

being coordinated by t h e  Chief of Operations Sect ion and safety t r a i n i n g  

by t h e  Building Sa fe ty  Of f i ce r .  

9 . 2  Standard Operating Proced.vj-es 

Although a l l  personnel  have been trarined so  t h a t  they a r e  completely 

familiar with t h e  operat ions Lhey w i l l  be performing all. operat ions 7 f l j . l . l .  

be done by following a d e t a i l e d  procedure and c h e c k l i s t .  



ALL b u i l d i n g  s emi  CP ?qui.pinent, including all .rent,!.I.:zt,ion s y s t e m  /. 

@ant, air systems ~ water service aysterm steam and condensate system 

e t e .  , am routirely inspected by a conplete tc~us of t h e  b - u i l d i n g  a t  the 

begirmirig of each shYtit a Gperatirig condi t ions  a x e  I-oggeti a n t 3  mmnpared 

w i t h  t h e  n o r m l .  'lkis l o g  i.s checked by t h e  ~ h i f ' t  supemfisor, and any 

abnorm,l  cond it j. on I s b m e  diat e ly irive si; i ga t  e d - 



122 

'Table 9 .2  TURF E s s e n t i a l  Programs of Sa fe ty  and 
Maintenance Inspect ions and Test 

- i l t e m  Responsible 
Orgsni z a t  i on Frequency Procedure 

1. 

2. 

3. 

4 .  

5. 

6. 

7. 

8, 

9. 

IO. 

Emergency Generator Opemtional  

Emergency Power Supply Funct ional  

Rad- i a t  ion P4oni.t o r  (Permanent ) 

Radiation Monitor (Permanent ) 

Radiat ion Monitor (Portable) 

Radiation Monitor (Tape Beck) 

Test 

Test 

Inspect  i.on 

Inspect  ?.on 

Inspect ion 

Inspect ion (IRM) 

Radiat ion and Contamination AJam 
and Evacuation System Inspect ion 

Kadiat ion and Contaminat ion Evacu- 
at, i on  Test 

Process Waste Radiation and Con- 
taminat ion Monitor Inspe c t  ion 

C e l l  (Stack) Exhaust E-1 System 
Radiat ion and Containinat i on  Monitor 
Ins  pe et ion 

( c e l l  and Vessel)  

( v e s s e l  ) 

11. IiEPA F i l t e i -  TjOP Test System E-1 

12.  HEPA Fi1.te.r DOP Test System E-3 

13. RHDR 
and 

J d + *  RHDR 
and 

15.  RIIDR 
and 

16. HIDR 
and 

17. RI-LDR 
and 

Waste Tank C-6-T High LLA 
Sparger ( Ins t .  System 77-9) 

Waste Tank C-6-T High LTA 
Sparger ( I n s t .  System rii?-3) 

Waste 'Tank B-3-T Lmr LLA 
~parger ( I n s t .  System 77-L;) 

Waste Tank B-3-T Low LLA 
Sparger ( i n s t .  sys t;em 77-3) 
Poison i n  Tank C-6-% Analysis 
Ins pe c t ion 

P and E 

P and E 

I and C 

L and C 

HP 

HP 

I and C 

TURF 

Operat ions 

Ope rat ions 

IE 

I E  

TURF 

TUTZF 

TURF 

TURF 

TURF 

W 

M 

w 

M 

wb 

w 

3 M  

6 M  

W 

w 

6 M  

6M 

3 M  

3 M  

3 M  

3 M  

Y 

TMIP- 1" 

TIVILP- 1 

TMI P- 2 

TWP- 2 

TMP-4. 

T M I P - 4  

T M I  P- 5 

TMIP- 6 

TMIP- 7 

'TMITP- 7 

T M I P -  8 

TMlP-9 

TMIP- 10 

TMIP-10 

TMIP-10 

T M I P - I O  

TM.IP- 11 



1 i; em 

TURF 

TURF 

:r.E 

IE 

i: E 

Fike 
Depar-tnie nt 

Depr tme ut 

De part r ~ e  nt 

Gepartment 

Fire 

F i r e  

Fire 

TTJRF 



9 . 2 . 3  Transfer  of  Information Between ,Shifts 
---.----.__s 

The s h i f t  supervisor  is  r e spons ib l e  f o r  maintaining i.il t’ne s h i f t  

l og  an accura-Le ,and coizcise r eco rd  o f  operat ions during h i s  s h i f t .  This 

continuing I-og is  t h e  primary means of t r a n s m i t t i n g  information between 

s h i f t s .  

an opportuni ty  f o r  smooth switch-over even f o r  a cmtLnuous operat ion.  

Operations are not n o r m d l y  shut  down a t  t h e  end of a s h i f t .  The super- 

v i s o r s  normally rliscuss the  ope ra t ion  f o r  about 30 min at  the d-ay-shift  

swi t chover s . 

A n  overlap pe r iod  of 1 2  min by t‘ne nontechnical  peop1.e provides 

’3.2.4 Procedure Changes 

Procedures must be cons t an t ly  changed as processes change o r  new 

p r o j e c t s  are i n s t a l l e d ,  t o  b r i n g  them up t o  date, t o  r e f i n e  %he opera- 

t i o n s ,  and t o  co r rec t  e r r o r s  as t h e y  are noted. The Chief of Operations 

i s  r e spons ib l e ,  w i t h  t h e  concinrrence of t h e  Building Supervisor,  f o r  all 

changes i n  t h e  operat ing manual and c h e c k l i s t s .  Certain changes are 

a p p r o p r i a t e l y  reviewed and approved by t h e  Sa fe ty  Officer and a r e a  

Health Fhysics r e p r e s e n t a t i v e .  

9.3 Maintenance Procedures 

A l l  maintenance procedures throughout t h e  bu i ld ing  a r e  done under 

a system designed t o  ensure complete s a f e t y  a t  a l l  t i ~ e s .  Routine 

imintenance of a l l  eqiiipfflent, has been planned and developed i n t o  a com- 

p u t e r i z e d  program of  prevent ive maintenance ~ The admin i s t r a t ion  of t h e  

program i s  implemnted by schedule and a c t i v i t y  p r in to i i t s  from t h e  com- 

puter .  Nonrout i ne  maintenance i s  planned and procedines a r e  developed 

as needs a r i s e .  ‘The work pl-ans and procedures are c l o s e l y  monitored. by 

t h e  TURF terhnj.ca1 staff  t o  asswe safe condi t ions a t  a l l  ti.mes. Appro- 

p r i a t e  peop1.e mu.st approve each s t e p  and c1osel.y supervise  t h e  a c t u a l  

maintenance operat ions.  

9 .3 .1  -_I. Work Request System 

A Work Request Form (Fig. 9.1)  has  been devised t o  provide (1) a 
means of  request ing maintenance, ( 2 )  spaces f o r  the appropr i a t e  people 
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t o  approve t h e  work along w i t h  a l l  procedures r ecp i r ed ,  (3) assurance 

of  t h e  proper s a f e t y  reviews, and ( 4 )  a permanent i*ecold of t h e  work 

performed. Maintenance work may be requested by many people i n  the 

build-ing. 'These r eques t s  a r e  f i r s t  a c t e d  upon by t h e  Chief of Engi- 

nee- ing Sect ion,  who reviews t h e  reqiiest and prepares t h e  prelimri.i?ary 

in fo r imt ion  on t h e  Work Request form f o r  t he  craf-L fo rces  t o  do t h e  

work. A t  t h i s  s t a g e ,  t h e  job i s  reviewed by t h e  Building Supervisoi-, 

who determines that t h e  job should be done, what p r i o r i t y  it should 

have, what s a f e t y  reviews, i f  any, a r e  r equ i r ed ,  and when t h e  job appro- 

p r i a t e l y  sh0u.l.d be s t a r t e d .  The approved work order  i s  then r e l e a s e d  t o  

t h e  c r a f t  supervisor., who corflpletes preparat ions t o  do t h e  job. Wnen 

t h e  p repa ra t ions  are finishecl, t h e  foreman reviews t h e  job w i t h  t h e  

s h i f t  supervisor  on duty,  who a s c e r t a i n s  t h a t  t h e  job  can be done s a f e l y  

at t h a t  time and sees  that, any r equ i r ed  equipment shutdown o r  o t h e r  

r equ i r ed  a c t i o n  i s  done. He sees  t h a t  valves and e l e c t r i c a l  breakers  

aye appropriat2l .y tagged and t h a t  any other prepa ra t ions  are completed, 

such as Health physics survey, before  signi-ng t h e  form, t hus  g iv ing  

approval f o r  t h e  job t o  proceed. Sinii lar approval i s  rnatle a t  t h e  

beginning of each new s h i f t  should a job c a r r y  over t o  the  nedut s h i f t  

o r  n e x t  day. 

When t h e  form has been completed, t h e  foreman s igns  i t ,  n o t i f i e s  

t h e  S h i f t  Supervisor,  and i n f o r m  him of anything i n c i d e n t a l  t o  the 

work request  t h a t  might a f f e c t  t h e  operat ions.  Tile forms a r e  then  

r e tu rned  t o  Chief of Engfneering , who permanently f i l e s  them. 

A "Safety Work Permit 7 1 '  form UCN-3694'4 (Fig.  9 .2)  and/or 8 "Kadi.- 

a t i o n  Woi-k Permit J ' '  form UCN-2779 (Fig.  9.3), wi.ll be  used i n  a d d i t i o n  

t o  t h e  blanket  Work Order Request where any hazard e x i s t s  i n  t h e  judge- 

ment of any one of t h e  foll.owing: (1) c r a f t  foreman, ( 2 )  f i e l d  engineer,  

(3) C"nief of Engineering, ( I + )  LXief of Operations,  o r  ( 5 )  Buildiilg 

Supervisor.  The Chief of Operations must s i g n  t h i s  permit. 

While some minor v a r i a t i o n  of t h e  descr ibed sequence may occur,  

t h e  key s t e p s  - review and approval by t h e  BiLLding Supervisor and fina.1. 

approval t o  proceed by t h e  S h i f t  Supervisor - are rmndaLory. 
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Rodistjsn Work Permit  i s  required+ when: 
(a) expec:ed dose i s  Z 20 rnrem :o the body or 300 inrein to ex:remiries for an 

individual  duri:ng a single ws:k assignment; 

( b j  Lose rate 3 5 rem/hr (to:al body); 

( c :  airborne radioacrivicy is PC)% for R 40-!ir week; 
tc,  I . \  sptcif i t i  by iiivislo;;ai operating d e s  atrd p rccedaes  or by posced regu- 

16t:ons. 
5epplencantiry T:me Sheet 
T o  Ot used i i  excia s;7cce i s  aecded iot t t c  riniing cf ind iv idua is  in ro  and out 
oi an area, etc,  
Special kpprovoia 

ia; i h s e  itate rcm,:hr <rota1 body) 
>.5 O l v i s i s a  Direcror i c  i:is:gc oi Oral OK xrirrcr,; noted m d  ini- 

t ialed on rhe perrnic by the 
pc:son sha i r i ing  the approvals. 

w s i k  area 

> 20 
> 50 

Above and Healti; Physics Division Directo:. 
hbusr nnd Laboratory Deputy Dkector. 

(S! Dose jtorai body) 
>cx) mrrm/day for mnopeiaring person- 

nel,  or > 300 mrem/wk for operating 
Division Direcror in charge oi 

individual 
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LXrec-tor 
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(a) The R1P nius: be p o s m ?  or ovai!ab!c ar wcrk sire,  

(b) Health P h y s i c s  ma:ntd:ns a copy for record and re ierence p::p"etrj. 
( c )  '4 i u p y  must be dist:ibuted tir appropriate line supervision, 

'posted renuiatioas ioay be used In lieu si &:I RWP for apermiw p e r s m e l  &?der 
spcciiied condrtiors. ( S e e  Reg&:ioc j, Pzocednrp. N;, 26, GRXL Iieirl iX Ph:is ics  
k!aouai.: 
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9.3.2 -I_.- Deta i led  Procedures 

'The ma jo r i ty  of maintenance jobs a r e  done from i n s t r u c t i o n s  

w r i t t e n  011 t h e  Work Request form w i t h  a i m i l i a r y  ske-Lches and drawl.ngs. 

However, more d e t a i l e d  procedures a r e  requi red  f o r  i n - c e l l  maintenance 

work. Y!i.ntenance work performed i n  t h e  c e l l s  by t echn ic i ans  using 

manipulators i s  not done by work reques t  form s i n c e  t h a t  i s  designed 

only for c r a f t  su-pport work. A s epa ra t e  form i s  provided f o r  i n - c e l l  

work and provides p laces  f o r  f i l l i n g  i n  t h e  appropr i a t e  i n fo rna t ion .  

This work wi .11  be done under gene ra l  i n s t r u c t i o n s  f o r  simple opera t ions  

such as removing s to rage  v e s s e l s .  Ikmever, each s p e c i f i c  job  must be 

reviewed and approved ei'cher by t h e  C'nief of Operations or Building 

Supervisor  before  t h e  start  of t h e  job. 

Work t h a t  involves  removing equ i .pn~n t  from t h e  c e l l  bank and o ther  

i-n-cell  maintenance where t h e  c e l l  i s  t o  be opened will be done using 

d e t a i l e d  s tep-by-step procedures.  For serniroutine opera t ions  t h e s e  

i n s t r u c t i o n s  w i l l  be prepared as p a r t  of t h e  Operations Manual. For 

nonroutine jobs ,  a s p e c i a l  procedure w i 1 . l  be prepared a t  t h e  t ime t'ne 
job i s  t o  be performed. 

1.0. PERSONNEL EXPOSURE POLICY AND CONTROL, 

The personnel  exposure p o l i c y  i.n e f f e c t  at t'ne T-RF f a c i l i t y  w i l l  

be governed by t h e  expos1x-e s tandards  s e t  by t h e  Atomic Energy Commis- 

sion for i t s  con t r ac to r s  and s e t  by rmaagement of Oak Ridge Nat ional  

Laboratory. The methods by which t h e s e  s t andmds  are met w i l l  conform 

t o  p o l i c y  and. con t ro l  measures p re sc r ibed  by ORNL management and de l in-  

ea t ed  i n  t h e  Radiat ion Sa fe ty  and Control Training Manual, publ ished by 

ORNL. 

The ORNL p o l i c y  s t a t e s  t h a t  a l l  opera t ions  be conducted wi th  t h e  

lowest reasonable  personnel  exposure t o  r a d i a t i o n  and contamination. 

I n  no case shall i n t e rna l .  and e x t e r n a l  exposures exceed t h e  recormenda- 

Lions of t h e  Federa l  Research Comcil. (FRC) and the Nat iona l  Committee 

on Radi-ation P ro tec t ion  (NCRP). Furthermore, a l l  work is  t o  be per- 

formed i n  such a manner t h a t  l o s ses  r e s u l t i n g  from contamination a r e  

minimized. Such l o s s e s  may include research  development and product ive 
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time, flzci l i t y  arid equlipmeral; a.bsadonm.ent ,, arid. the  c o s t  of clsa:ciing LIP 

cont aminai; i u r i  Fi~-~a. lLy t h e  policy :;tat e s tha'i; env irorirnunt a1. cmt,axfli- 

na t ion  I.s t,o be maintained a-t a level. 3,s l o w  as cons is ten t  w i th  soiund 

ope ra t ing  practices I In. no case s h a l i  the stmospher-ie ~uid.  .wat.es [::on- 
tarnination o u t s i  d-? the control led.  area exceed ra,xilriiun permissible con- 

cmtrati.on values f o r  the  neighborboot3 of  an atomic energy irista. l la. t ion.  

The permiss ib l e  dose for an 5.ndiviilua.l worker w.i.11. be l imi t ed  to 

amounts I.ttlss i,b.a,r? t'ne recommended mxiiziuni wee1d.y dose i.n order  t o  allow 

i'or a,cci.d.ental fir a'bnorml expcmure doses a Recamended perrriissible 

tioses are tabuluted in 'Tab1-e 1.0. 1.. 

a Ta-tI1.e 1.0.1. Recornended Per-missi'ble Dose to B0d.y Organs of 
Occi.rpationa1 Workers Exposed to Ion iz ing  Radi.at i o n  

a Values given are  in ad.d.iti.on tu doses from medical and f r o m  
bac'kgroimd. exposures. 

for r a d . i m i  isotopes a d  for   gam^ r a d i a t i o n ,  othezwise i.t is s e t  e q a l  
t o  five for a l l  r ad ionuc l ides  i n  'none. 

b"his 11 is -referred to as t h e  "reI.nti.ve clamage f a c t o r .  I '  Li; lis one 

. .  
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The r a d i a t i o n  sou-rce used as a d.esign b a s i s  f o r  s h i e l d i n g  requi re -  

ment calcu. la t ions i s  a f u e l  element containing 35 kg 2 3 3 ~ - ~  mixture,  

approximately 1 .75 kg 233U (with 600 ppm 232U), t h a t  has been i r r a d i a t e d  

t o  25,000 h d / t o n  a n d  d-ecayed f o r  90 days. 

m d  r e s u l t i n g  r a d i a t i o n  exposure dose r a t e s  used i n  t h i s  repo?-t were 

based on reprocess ing  of ma te r i a l s  y i e ld ing  railia,ti~on l e v e l s  w i t h i n  

t h i s  design l i m i t .  

The ce1.1 sh ie ld ing  design 

10 .1  Personnel Exposlire 

Personnel exposure t o  i on iz ing  r a d i a t i o n  from sources  being handled 

i n s i d e  t h e  sh i e lded  processing cel.1.s w i l l  be h e l d  t o  a minimum coiisis- 

t e n t  wi th  reasonab1.e opera t ing  e f f ic i -ency .  In  a l l  cases ,  t h e  m d i a t i o n  

exposure rece ived  by t h e  i n d i v i d u a l  w i l l  be less t han  t h e  permiss ib le  

l e v e l  recommended by ORNL management r ep resen ta t ives .  

Personnel exposure t o  a isbosne or i n g e s t i b l e  r a d i o a c t i v i t y  r e s u l t i n g  

from process  equipment f a i l u r e  w i l l  be  prevented by containrrtent of t h e s e  

matesia.1.s by the  f a c i l i t y  containment s t r u c t u r e  or by equip-ment such as 

t h e  v e n t i l a t i o n  system t h a t  w a s  designed for t h i s  purpose. F a c i l i t y  

containment i s  d iscussed  i-n o the r  s e c t i o n s  of  t h i s  r epor t .  

Radiat ion monitoring equipiiient has  been loca ted  at s t r a t e g i c  

p o s i t  ions throughout t h e  f a c i l i t y  t o  de t ec t  r a d i a t i o n  and. soimd alarms 

should the permissib1.e I.evels of i on iz ing  or a i rborne  rad- ia t ion  be 

exceeded. 

10 .2  Exposure i n  Radiat ion Zones 

The TURF sh ie ld ing  w i l l  a t t e n u a t e  sources smal le r  than  t h e  design 

l i m i t a t i o n  l i s t e d  f o r  t h e  f a c i l i t y  t o  less than 0.25 mrem/hr i n  norrm1l.y 

occupied~ areas and wi-th hot  spo t s  around pene t r a t ions  i n  opesat ing a reas  

no g r e a t e r  than  2.5 mrern/hr. 

a r eas  ~ i i l . 1  be no g r e a t e r  than  1 0  times t h e s e  va lues  or 25 mrern/hr f o r  

sho r t  per iods  of time during nonroutine operat  ioris. 

The dose r a t e s  i n  normally unoccupied 

A s  ind ica ted  above, e-xposure i n  t h e  normal opera t ing  a r e a  w i l l  be 

l e s s  t han  0.25 mrem/hr or less t han  30 rnrem per  40-hr week. Hasever, 
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t h e  I.owest poss ib l e  contamination l e v e l  3.11 of t h e  time. Steps w i l l  be 

taken t o  confine and/or remove containinat i on  resu1tj.n.g from operat  i on  

a t  t h e  t ime t h e  contamination i s  r e l e a s e d  i n  order  t o  allow s a f e  opera- 

t i o n  during periods of c red ib l e  emergencies" 

Table 1C. 3 Radiation Level Schedule 

Tolerab1.e Level 
Alpha (MPC)" Gamrma 

~ S p e c i a l  Operations 
Areas Alphn G a m  

(m/hr) (wc)" (nn=/hr ) (Abo7-e 
background) 

Zone 1 a reas  < 0 .1  background < 0 . 1  background 

Zone 2 a r e a s  < 0.1 0. 25 1.0 0.25 

Zone 3 areas 0.3 2.5 2.0 3.5 
(except as noted below) 

Hot change room 0.2 0.25 2.0 2.5 

Maintenance operat ing a r e a  0.2 2.5 2.0 10. ob 

X qu i pine n t  a i r  lock  1 . 0  2.5 10.0 10, ob 
( i n  v i c i n i t y  of  c e l l  A)  

a. 

i n  a i r  (1 x l.O-ll pc/ml ) .  
o r  Th i s  involJ26. 

MaximuJm permi ss i b l e  concentrat ion f o r  mixture of a lpha e m i t t e r s  
The MPC i s  higher than t h i s  if o n l y 2 3 3 ~ ,  232u, 

bWl??n one s h i e l d  door is open or a f u e l  element i s  in cell B. 

11. RADIATION SAFETY 

Only au tho r i zed  ORIVL personnel and. o f f i c i a l  v i s i t o r s  w i l l  be  per- 

mi t t ed  i n  the 'YUJIF f a c i l i t y .  'The TURF operat ions s h i f t  supervisor  i s  

i n  charge of  t h e  processing and r e l a t e d  maintenance and s to rage  areas. 

A sign on t h e  door t o  room 119 indicates t1ii.s and includes i n s t r u c t i o n s  

f o r  contact ing t 'n? supervisors  by us ing  t h e  b u i l d i n g  Inteycomi.znication 

telephone loca ted  by the entrarice door t o  the f a c i l i t y .  

Personnel entry t o  t h e  ce1.I bank i s  normally not  r equ i r ed  f o r  

operat ions or mai-ntenance. Certain nonrouti.ne n?ain'ceriance operat ions 

wi .11  r e q u i r e  e n t r y  of persoilizel i n t o  the  equipment a i r l o c k  and. c e l l s  A, 

B, G, E, and. F, but personnel  will not  be allowed t o  e n t e r  c e l l s  C and D. 
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',%ere should be no likelihood t h a t  snyone could. ge t  confused arid e n t e r  

a cell "'by mistak?." Al .1  e n t r y  doors to the c e l l  b m k  are locked by 

ar- a u t c m t i c  c o n t r o l  system reguiri1:tg a preset secpence of a c t i o n  for 

unlocking and opening of t h e  doors. This system is l-uider t h e  d i r e c t  

admhistrative c o n t r o l  of t h e  operat i o m  shirt supem9 SOT" . 

11.1 Zonirig 

The bc i ld ing  contains  four clzsses of zoiitts, ,as shown i n  Ftf:;. 11.1: 

zone I -- coli1 area, zone 2 - suspect cold area, zone 3 - su.spt.ct w m m  
areap and. Zone l+ - hot  aqa. These z m e d  areu bave been rrarkerl with 

appropriate s i g n s ,  and a l l  personnel w i l l  observe arid obey t h e s e  s-igns. 

mere are no imzoned areas, ' bu t  the of'f'ice area and. r o o m  I4C ancl 1-41. 

are cold areas and contamination i:l.cAhing i s  prol:ibi.ted. i.n these cold 

zone areas. 

Il.1. 1 Cmtami.nation Zones 

I k e  checking and ho ld ing  arm,, r m m  %W+, and all n;a,intenance opera- 

t h g  a r e a s  on the  f i rs t ,  second, arid t h i r d  f l o o r  levcls arc siispect w~rm 

areas, which are coi&minaterl zone 3, w h i l e  t h e  c e l l  bank i s  a hot area, 

contaminated zone 4 .  Of course, t h e s e  areas will riot be r e s t r i c t e d  

u n t i l  they are first used to haridre radioactive materials. 

I1 I 1. 2 N~ni.+,ore?-Exit Regulated Zones 

The hot; & a g e  room, room -EL, ar id the r ece iv ing  area arc rrlonitoi-ed 

e x i t  zones. This treatment is i den t i ca l  to an e~diiiarjr  rcgullatecl zox 

except that  personnel and materials l-uavini), the zone must be monitored 

for r a d i o a c t i v e  contamination. 

iU1 zone 2 suspect  cold. areas are o rd ina ry  r e g u l a t e d  zoncs.  

._- 

'Thest? zon~s w i l l  be established at t h e  t ime p a r t i c u l a r  opera,ti.ons 

are planned i n  accordance w i t h  s~t;andsrd. I.abora,tory procedure. 
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O R N L - D W G  59-975 

..... ... I 

Conttant  Air Ycn i to i  
H Monitron 

M Neutron Moni:.x 
A Horn clad Tank 

ZONE I 

ZONE 2 
2 Ip Hand and FOot Countsc  + eaacon 

ZONE 3 tED Alarm ond Cantrol Pone1 

8 B e t a - G a m m a  Survey Metar 

@ Neutron Thrsshold 06:a?tor 

Z O N E  4 B B e t a - G o m m o  Bockproirnd Monitor 

-____ SECOND FLOOR 

1 

Pig.  11.1. Radiation Monitoring and Control  Equipment Arrangement. 



1.1 I 1,5 General Regulations 

... 

The f o l l w i n g  gene ra l  ~ e g u l ~ i t i o n s  apply t o  t h e  various zones : 

I-. E n t r y -  LO and exi t  from the TTJ?<)?F f a c i l i t y  regull.uted ope ra t ing  

The o t h w  passage w'ays f-~orn 'che :xreCas wj.3.1. be a 1;hrough room 115. 

r e g u l a t e d  areas a r e  t o  be used. f m  eniergency e x i t  only. Operatiorial 

11se o:f eniergency exits my be  permit ted iindes con t ro l l ed  corrdit ions ~ 

2. P J l  personnel. l eav ing  the regulated.  zone of" t h e  Fac i l i t y  w i l l  
ci-Lec.k th.;melves for contaminat 5.on w i t h  iristriments pro?rided ir, room 3.1.9. 

3. N o  containinstion zone clothing i.s t o  be worn i n  t h e  cold. zone 

ureas. Contaminated zone c lo th ing  inc1.u.cles y e l l c w  shoes c)Y shoe covers 

Q T J ~ I -  safety stioii?s, coveralls or  l a b o r a t o r y  coats, gl.c:)ves, safety glasses, 

arid any other s p e c i a l  safety eqiiipmcnt deemed. necessary.  
I '+ 1 F i l m  badges arid p e n c i l  ~ e t e r s  must be worn by uZL OFNL personnel 

i n  r e g u l a t e d  zoiies. Pocket, dosin!eLers rmy be worn by vi.sitrjrs 

5. E i t h e r  street o r  cleari eontami.nation zone clidhirlg may be worn 
j.n the regdated. z(me ~ 

4 .  KO ea t ing  or drinki.rig, except Prom approved. foun ta ins ,  is  per- 

i r k t t e d  i n  t h e  regulated.  zone. Sm0kin.g is per!ni-ti;ed i n  the regulated 

zorie except i n  t h e  chemical makeup a,rea (r(3oin. 21)R) I de.Vel~pxent lakora-  

tory (room 212) , a n d  t h e  equipmmi-b room (%lo and zl.:~.). 
'7. No e a t i n g ,  smoking, o r  d r ink ing  i s  permitted. in t h e  c o n t a i i -  

nat i.on z o i i e ~ .  
C3. The miniraum clothi.ng requirereub L n  the  contamination zone i s  

one pair of shoe covers and a buttoned- cantamination z a i e  >ab coat. 

The nature of -the p a r t i c u l a r  Job being clone w j . l l  determine? t h e  degree 

of add.it.iona1 cl.othing protection required ~ 

9. A l l  personnel- e n t e r i n g  the  monitored.-exit r egu la t ed  zone from 

a contarrLnation zone must survey Ynemselves fos  al.pha axid betz-gwnrm 

contamination. 

40. A11 art i c l z s  taken from a eontamninati on zone mist be eheek.ed 

f o r  a lpha  and beta-gamma a c t i v i t y .  If" t h e  article is  found t o  b e  con- 
tamhatrzd, it should be e i t h e r  cleaned or proper1.y bagged- and tagged 

t o  perni. t  i t s  siibsequent safe handl ing oul;side t h e  contaminat ion zon(:'. 
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11. Personnel en te r ing  t h e  r ece iv ing  a r e a  from c o r r i d o r  2 or t h e  

checking aiid holding area must survey themselves f o r  a lpha and. beta-  

ganma a c t  ivi'cy . 

1 1 . 2  Radiation Monitor and Control 1nstrumrntati.on 

F a c i l i t y  radi-at ion and contamina,%ion d-etection and alarm systems 

are i n s t a l lp ,d  j.n t h e  TURF t o  continuously and automtica,I . ly monitor -tile 

a i r  contamination l e v e l  and t h e  gamma and neutron r a d i a t i o n  l e v e l s .  

This equipment i.s located as shown i n  Fig. 1.1.1. These monitoring 

instruments i n  t h e  system are used t o  provide Health Physics monitoring 

information, l o c a l  alarms when abnormal condi t ions occur, and remote 

alarm on a c e n t r a l  radiatri-on and contamination alarm and c o n t r o l  panel  

located a'i t h e  bu-ilding c o n t r o l  pane l  ri.n t'ne c e l l  operat ing a r e a  

(room 119).  

i.n Table 11.1. 

These instruments and t h e i r  normal l o c a t i o n s  a r e  l i s t e d  

Each instrument i s  an independent u n i t  t h a t  possesses l o c a l  a l a r m  

f e a t u r e s .  The alpha constant a i r  monitor sounds a buzzer t o  i n d i c a t e  

a caut ion a l a r m  a t  500 cou.nts/min and a bell (h igh - l eve l  a l a r m )  a t  
800 counts/mi.n. 

(caut ion a l a r m )  a t  1000 counts/min and a b e l l  (h igh - l eve l  alarm) a t  

4000 counts/min. 

7.5 m r e m / h r .  

of  23 m e m / h r  i s  de t ec t ed  o r  operates  a ' ' burs t"  alarin when a neutron 

f i e l d  equivalent  t o  a current  pulse of 3 X l o D 6  amp w i t h  a r i s e  time of 

100 psec i s  exceeded.. B r i e f  d e s c r i p t i o n s  of t h e s e  instruments a re  

given i n  t h i s  s e c t i o n .  

'The b e t a - g a m  constant a l r  monitor sounds a buzzer 

Tlne g a m  monitron sounds a l o e l l  (caut ion a l a r m )  a t  
%ne neutron monitor ope ra t e s  "Tate" alarm when a l e v e l  

11.2.1 A i r  Monitors (CAM) _I Mod-el 13-2240 and ( C M )  Model 0-2340 

These two types of instruments operate e s s e n t i a l l y  the  same except 

t h a t  the CAAM is  an alpha ail. monitor. E a c h  has  an a ,spirat ing system, 

a paper-tape f i l t e r ,  a r a d i a t i o n  detector.,  a Linear count-rate p e t e r ,  

a r eco rde r ,  ant3 v i s i b l e  and aud ib le  alamm. All cons tan t  a i r  monitors 

have been equipped w i t h  a model 0-2311C-rl. i nope ra t ive  instrument a l a r m  

panel.  



11:) C o l d  change roan  

ll? C e l l  operating area 

1'3 ?hi ntenance operat ing 
v,rf?El, 

21.2 Ceve liopirierit l a b  o ra t  ory 

2 I/, Cask de contamination 
area 

I stationary beta-guma sur -vey  m t e r  

3 beta-garma constant; fifr monitors 

1 alpha constant air monitor 

1 gam2 monitron 

3 neutron monitors 

1 neutron thresho1.d rletectr;r 

w i t h  G!vl pmbe 

I slnvey 5ystem eonsis t i r lg  of 2 
s t a t i o n a r y  'beta-gamma suz--vey 
meters and- 12 CM pi-dbes 

1 alpha. smear counter 

1 beta-gama s ~ a r  c o m t e r  
2 scalers - sparm 
1 gmmn~. mrini.tron 

1 s t a t i o n a r y  beta-garmoa surtrey meber. 
wi.th C;M probe 

1. hand-ami-foot coi.mter with GPI 
survey probe 

1 be.L8-gmmi constmi,  air mni- tor  

1 stationary beta-gairuriu s-ur-vey m e t  w 

1 gama monitron 
I stationary beta- 

wi.th GM probe 

w i t h  G M  probe 

1 s t a t i o n a r y  beta-gainma survey m t e r  

I beta-gamma cons-tari-t, air. mo11itor 

1 g a m  mmnitron 

1 stx%io!-tary beta-gama survey ~ n e t e r  
w i'ch GM probe 

with GM probe 

. .. 
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Table 11.3. (continued) 

..... .. 

Room Area Oes c r i p t  ion ins  t rimtint 

302 Top of cell B - t h i r d .  2 beta-ga.mma constant a i r  monitors 
f l o o r  1 sea-Lionary beta-gamma survey meter 

wit 'n  GM probe 

305 Cell. roof - mockup area 1 alpha constant a i r  monitor 

1 gamma monityon 

1 iieu.tron th re sho ld  d-etector. 

1 s t a t i o n a r y  beta-garma survey meter 
writh GM probe 

.. _I 

1 1 . 2 . 2  Monitron (Model 0-1.1.54B) 

The moilitron i s  an AC-powered, nul l - type,  r a d i a t i o n  de tec t ion  

instrument fo r  monitoring g a n ~ ~ i  r a d i a t i o n .  The rnonitron c o n s i s t s  of 

t v ~ o  b a s i c  units: 

t h e  main a m p l i f i e r ,  a r a d i a t i o n - l e v e l  i n d i c a t i n g  meter, and t h e  c o n t r o l s ;  

and ( 3 )  a p reampl i f i e r  and ion-chamber d e t e c t o r  assembly. 

a u x i l i a r y  al.zmi panel  i s  used i n  conjunction wi th  ihc  rnonitroii t o  pro- 

vi d? t h e  high l e v e l  and instrument inope ra t ive  alarm func t ions .  

( a )  a control chasis  t h a t  contains  t h e  power supply,  

An 0-2796 

1 1 . 2 . 3  Neutron Monitor (Model 0-2562) 

The moni-tor i s  a t r a n s i s t o r i z e d ,  AC-powered instrument f o r  t h e  

coiitinuous measurerment of dose rates from fast  and -Yi?errnal nzu.trons and 

f o r  t h e  inmediate warning of t h e  occurrence of a c r i t i c a l  i nc iden t .  A 

polyethylene mode-rator t h a t  surrounds t h e  BE'3 d e t e c t o r  thermalizes  the  

fas t  neutrons.  ' h e  polyethyl-ene i s  covered with 0.025-in. - t h i c k  cadmium 

shee t ,  which affords a lower cu to f f  l i m i t  t o  t h e  thermal neutrons.  ?"ne 

compression of -the neutron energies  yesults i n  a reki.f;tve bi~ological 

e f fec t iveness  (RBE) f a c t o r  f o r  t h e  d e t e c t o r  t h a t  i s  approximately t h e  

same as f o r  t h e  o r i g i n a l  admix"Lilre of fas t  and therrnal neutrons.  'The 

dose c i r c u i t  of t h e  monitor has a s i n g l e  range of  0 to 25 r r e m / h r  

(mil l i roentgens equivalent  m n  per hour-), which is  iiidicat,ed by a c a l i -  

b r a t e d  pane l  meter. A h igh - l eve l  slarrrw-i-th mnual  r e s e t  can be 



..... 

The system i.s m-d.e up of three nri.t.r.og;ert gas-clr.:i.vtza hoir.ns 1ocated 

f o r  audj-ble build.ing coverage %s shcmn i n  Fig.  1-1.. 1 .7 and i"lxsiii.n,g, 

m g e n t a  beacon l i g h t s  loca ted ,  as shown, on the corners of' the building 
at t h e  exterior first f l o o r  r(x)f leve l . ,  ';lie sys-tern i s  a l s o  corinec-Led 

t o  the! main building an.n?mci.ator pinel. and L S  interI.ocsked w it11 the  E-1.3 

exhaust system t o  stop the fan upon alarm. 
'There m e  f ive eonstaiit; air .monitors on the first f l o o r .  Kny -two 

coincident, ktj.gh-leve1- al.a,rms from these monitors will. ac t i i ra te  the 

evacuation alarm system. Ori boLh t h e  secorirl and. t h i r d  f l o o r s ,  t h e r e  are 

two constant, 8,i.r. monitors.  Coincident high-level alamns f r c m  ei.the:r 

f l o o r  w i l l  act-ivate t h e  evacuation alarm system, as w i l l  a s i r ig lc  high- 

l eve l  al.arm and a s i n g l e  i.nstr!iment inopera t  i.ve c o n d i t  ?.on or  two in s t ru -  
ment -inoperative eondi-Lions , The eonstarit alpha air  mnuni-tors loc.aLed 

on t h e  f i r s t  floor (room 11.5;) and thi.2.d. f l r jo r  ( ~ O O M  302) activate l oca l  

and panel-mounted alarms only. 

There are f'i.ve moni.trons 1.ocated. as sbo-iiin i.a. Fig. 11. 7.. Any two 

coincident  high-level alarm Tram any of tire insi;r.merits on t h e  f'irs'c 

and second fl.(so~"s w i l l -  a c t i v a t e  the e-vacxmtion a1.arm system. The moni- 

t r o n  located on t h e  t h i r d  floor (mom :31j%) w i l l  3.ctiv;ltte a l oca l  and 

panel-ro,unted alarm only.  
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Table 1 1 . 2  Cen t ra l  Control Panel A l a r m  Indieatcons f o r  
Monitroiis arid A i r  Moiii~tol-s 

Tnstrumen-t; Alarm Condition Lamp I n t e n s i t i e s  
Red Amber W'nite 

Normal operat ion D i m  D i m  D i m  

Caution l eve  1 D i m  Bright D i  m 

Bright b i g h t  D i m  High lpvel. 

Instrument t r o u b l e  01" out Di m D i m  Bright 

R 

b 

of service 

I n s  t rument removed Bright Bright bri.ght 

a 

t h e  alpha a i r  monitor i s  5c10 counts/min, and f o r  the monitron i s  
7. 5 mrem/'nr. 

b 

Caution l e v e l  f o r  a beta-gamma air  monitor i s  1000 counts/min, f a  

High l eve l  f o r  t h e  beta-gamma a i r  monitor i s  4000 counts/min, f o r  
t he  alpha a i r  xiionitor i s  800 counts/min, and f o r  a rnoni~tron is 23 mem/hr 

Lamp i n t e n s i t i e s  e x i s t  u n t i l  a maintenlance connection ris made c 

g iv ing  "out of service" i n d i c a t i o n .  



Instrimen% Cond %t ion L a m p  I n t  ens it ies 
Red Amber 

N!T)rrml. operat t on  D i m  D i m  

Bur 8 t leve 1 Bright, D i m  

Rate level 

a 

D i m  Br i ght b 

Iil.irst and r a t e  level Bright Bright 

B 1' i ght c Instrumen-i; removed Bright  
-. ._I__--_- 

c%ul-st; level is fixed 5.n the i.nstriment f , ~  that 
.level. whose current rmgnitude and rate of r i s e  woulcl. 
be attairied if a eritical.i.t,y shmlil occur at  a d i s -  
tance of 200 i't from t h e  instrummt.  

bRat,e level  is 23 rrrem/hr. 

e- Lamp in t ens i t i e s  exist uri t i l  a nm,intenance 
eonnecti.on is m3de giving "normal" i n d i c a t i o n .  
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There are t h r e e  neutron monitors l oca t ed  as s h a m  i.n Fig.  11.1. 

Any two coincident b u r s t  l e v e l  alarms from any of the instrurneuts w i l l  

a c t i v a t e  t h e  evacuation a1ar.m system. 

In scidition t o  t h e  ~ u ~ , o T M , ~ ~ . c  actua.t ion of tile buil.dj.ng evacuati-on 

s . l a r m  system, t h e r e  i s  a module i n  t h e  c o n t r o l  panel  t h a t  w i l l  overr ide 

a l l  con t ro l s  t o  a c t i v a t e  the evacuation sys-Lem. 

Evacuation rou te s  out of t h e  bu i ld ing  a r e  s h a m  in Fi-gs. 2.3, 2.4, 

 and^ 2 .5 ,  and evacuation rou te s  away from -the bu i ld ing  a r e  shown i n  

Fig. 11 .2 .  The way i n  which emergencies a r e  t o  be handled and t h e  ci-y- 

cumstances under which t h e  evacuation rou te s  w i l l  be used. wi.ll be 

examined i n  de t a i l .  i n  an emergency manual for Building 7930. 

11.2.6 Process Waste Drain Monitoring System 

A moiii.tor i s  h s t a l l e d  on a pad near a rmnhole a t  t h e  southwest 

corner of  TURF f o r  monitoring alpha and b e t a - g a m  acti.vTty i n  t h e  

process waste drainage from t h e  f a c i l i t y .  The nornxd c o n t r o l  of t h e  

process waste drainage i s  descr ibed i n  Sect ion 4.3. However, a high- 

l e v e l  alarm from t h e  monitor w i l l  not  only be indicated. a t  t h e  control  

pane l  but  will au'cormtically ove r r ide  the  d ive r s ion  valve con t ro l s  i n  

t h e  waste system t o  d i v e r t  t h e  flow t o  t h e  necessary was-tc r e t e n t i o n  

bas i.n . 

11.2.7 C e l l  Exhaust Duct Monitoring System 

A n  a i r  monitor i s  i n s t a l l e d  near  t h e  elvbaiist duct upstream OF t h e  

s t a c k  fans i n  the s t a c k  breeching area t o  monitor t h e  l e v e l  of beta- 

g a m ,  a c t i v i t y  i n  t h e  c e l l  exhaust from t h e  Taci l i ty .  This manitor 

samples t h e  exhaust gas flowing i n  t'ne duct and. s i g n a l s  a h igh - l eve l  

a l a r m  a t  t h e  cont;l-.ol panel.. 

1 1 . 2 . 8  Survey Monitoring Instruments 

A i o t a 1  of  nine count-ratp meters with beta-ganma probes m d  one 

hand-and-foot counter a r e  pr.ovided a t  s t y n t e g i c  l o c a t i o n s  i n  t h e  Yacil-- 

i t y ,  as shown i n  F'ig. 11.1. One r a d i a t i o n  survey system comprising t h e  

ope ra t ing  area background monitors c o n s i s t s  of ivo count-rate  meters 
with l o c a l  a l a r m s ,  and twelve p-robes have been i n s t a l l e d  to monitor 
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operat ions plus  s e r v i c e  and viewing penetrat ior is  i n t o  t h e  c e l l  bank a t  

t h e  cell.  ope ra t ing  modules i n  t h e  c e l l  ope ra t ing  a r e a .  The remainder 

of t h e  instruments are placed f o r  use i n  monitoring personnel  and 

equipment as it flows through t h e  f a c i l i t y .  Br i e f  d e s c r i p t i o n s  of 

t'nese i-nstruments a r e  given below. 

S t a t i o n a r y  Contamination Monltor (Model 0-2277). - This  monitor 

cons i s t s  of a v e r s a t i l e  counti-ng-rate meter, AC-powered, and e i t h e r  a 

z i n c  s u l f i d e  s c i n t i l l a t i o n  probe f o r  a lpha d e t e c t i o n  o r  a GM counter 

probe f o r  be ta -gama de tec t ion .  An assoc ia t ed  alarm c i r cu . i t  permits a 

l o c a l  a l a r m  t o  be  a c t u a t e d  a t  predetermined l e v e l s .  

I-Iamd-and-Foot Counter (Model. 0-1939B). - This i s  a s t a t i o n a r y  semi- 

automatic  device f o r  d e t e c t i n g  beta-gamma contamination of shoes and 

hands simultaneously.  Counts obtained by  GM tubes d w i n g  a n  automati- 

c a l l y  t imed i n t e r v a l  a r e  i n d i c a t e d  by l i g h t s  and r e g i s t e r s .  There i s  an 

a u x i l i a r y  probe fo r  monitoring o the r  areas of t h e  body o r  c lothing.  

11.3 Connection t o  ORNL Emergency Control Center 

Sfignals from t h e  bu i ld ing  evacuation alarm system and t h e  f i r e  

alarm systems are au-tomatically t r a n s m i t t e d  by te lemetry t o  t h e  ORNL 

emergency c o n t r o l  cen te r .  The s i g n a l s  t r a n s m i t t e d  not only annunciate 

a t  t h e  con t ro l  cen te r  bu t  also d i f f e r e n t i a t e  t h e  alarm as t o  r a d i a t i o n ,  

contamination, o r  neutron "burst .  " 

11.1, Connectton -to t h e  ORNL Waste Monitoring and Control Center 

Signals  are t r a n s m i t t e d  by t e l eme t ry  from t h e  process waste d r a i n  

monitor and t h e  cell exhaust duct monitor t o  t h e  waste monitoring and 

con t ro l  center  i n  Building 3105. Signals  from t h e  process waste d r a i n  

monitor a r e  r ece ived  t o  i n d i c a t e  Yne followi-ng :: 

gamma alarm, ( 2 )  h igh - l eve l  a lpha alarm, (3)  water  flow r a t e ,  ( 4 )  l e v e l  

of  b e t a - g a m  r a d i a t i o n ,  ( 5 )  l e v e l  of a lpha contamination, and. (6)  posi-  

t i o n  of d ive r s ion  valves .  

(1) high-leve3. be t a -  

Signals  from t h e  exhaust system E-1 duct monitor are received t o  

indica.Le t h e  fol-lowing : (1) h igh- l eve l  be ta -gama r a d h t i o n  alarm, 











SYSTEM CHECKOUT PROCED1D.E 
PLANT AIR SYSTEM 

L 

1. CHEx!KOTIT cSF AIR UOWRESSOR AND ASSOCTATED ACCESSORIES 

A. A i r  Compressors 

1. Verify that t h e  cooling w a t , e r  valves  t o  A C - I  and AC-2 a r e  

open. 

Verify t h a t  t h e  main valves in the t,ower water system are 

open L 

2. 

3. Verify that foundation and c:yl.inder lieail b o l t s  a r e  t i g h t .  

4.  Verj-fy that hand ?ralve d.cmnstream of PRV-33 i s  open 

(PW makeup to tower wa-ter). 

B. Aftercooler 

1. Verify that; t h e  val.ves i.n t h e  cooling water  line t o  the 

a f t e r  cooler a r e  open. 

2. Check t e l l t a l e  hole i n  duwrzstre~un flange of aftercooler 
for leak&&?. 

C. Mois-Lure Separator  

1. V e r i - Y y  that t h e  gage g l a s s  valves on the  rnioistu-re sepa- 

rahor a r e  open. 

Ver i?$  Ynat t h e  hand valves  on the upstreFm and dmmstre8m-n 

side of t h e  t r a p  on t h e  mois t inr  separator a r e  open. 

2. 

3. Ver i fy  t h a t  t h e  hand valve i n  t'ne vent  line on top of t h e  
I a a p  i s  open. 

4. Verify t h a t  t h e  valve i n  t h e  bypass line at t h e  t r a p  is 

closed. 

D. Receiver Tznk 

1. Verify t h a t  t h e  hand v x l w  on the o u t l e t  a i d e  of the 

receiver tank i s  open. 

Open the  hand valve on t h e  bottom of t h e  r e c e i v e r  Lank 

t o  &rain t a n k  znd. then close. 
2. 

3 ,  Vercify t h a t  P1 Is, FS s, arid FSV &re ogey:;:ible. 
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E. Dryers 

1. Verify t h a t  t h e  rlrain valve on t h e  f i l t e r  l oca t ed  down- 

s t ream of t h e  dryers  i.s cl.osed. 

2. Verify t h a t  t h e  hand valve i n  t h e  2-in.  l i n e  dcwnsLrem 

of t h e  f i l t e r  i s  open. 

IT. SYSTEM PEKFORWCE CKECK 

A. A i r  Compressor 2 ____I-. 

1. S t a r t  AC-2 a t  bu i ld ing  c o n t r o l  panel.  

a r e  equipped wi th  a 15-sec -time delay r e l a y  which aiito- 

ma t i ca l ly  unloads t h e  compressor during s t a r t u p .  

Both AC-1 and AC-2 

2. Observe opera t ion  of AC-2. u n t i l  t h e  following i s  completed: 

a. Verify t h a t  d ryers  a r e  switching (dryers  shoul.d switch 

at 10-min i n t e r v a l s )  and being purged properly.  Record 

dew poin t  yeading of a i r  from each dryer .  CCheck back 

pressure  on dryer  being purged (should. not exceed 

5 p s i ) .  

3 .  If d-ryer i s  not working proper ly  by above procedure,  

check t h e  following iteiiir : 

a. 

b. 

C. 

d. 

e .  

f .  

g. 

h. 

Close t h e  i n l e t ,  bypass,  and vent valves a t  the mois- 

t u r e  sepa ra to r  and observe gage g l a s s  on t h e  moisture 

sepa ra to r  u n t i l  t h e  water l e v e l  can be seen. 

Open t h e  i n l e t  and vent  valves  on t h e  sepa ra to r  and 

see  if t h e  t r a p  discharges water  t o  t h e  floo:r d ra in  

via t h e  3/4-in.  d ra in  l i n e .  

Check cooling water temperature on o u t l e t  l i n e s  from 

t h e  compressor and t h e  a f t e r c o o l e r .  Temperature should 

not be above 120°F. 

Check cool ing  water  o u t l e t  1j.nes from t h e  compressor. 

Tenipera.ture should not be above 120" F. 

Check compressor o i l  pressilre (should be a'aout 40 psig) . 
Check compressor head f o r  ho t  spots .  

Check compressor rod  packing f o r  leakage. 

Check dew poin t  reading of both dryers  (should be 

about -40" F a t  100 p s i g )  . 



A.. A-Lr Compressoy 2 (ccritinued) 

i. Check press-we i:kop across both dryers (shoiil? not 
exceed 5 p s i g )  1 

j .  Check dryer des:iccant for W20 so rp t ion  ea,peeity. 

E. Distributiori System and A.ccessou5cs in B u i l d i n g  .-.-I 7930 

1. W i - t l i  system a t  operaking pressiire, open a11 hand mCl-ves 

in d i s t r i b u t i o n  system, except vulves  in service modules. 

2. Check pressure r e l i e f  -vaL.~es at, all pressure retJ.ixc.i.ng 

stati .ons by adjusting pressure of P8.V lint i 1. :relief va.IvtLj 
discharges ( P R V ~  s at 20 p s i g  sta,tri.or?s should dis  c=tm,rge 

21+ ps ig ) .  

3. FSV's at 511 psi.g reducing stations 3hou.M relieve at, 

55 psig.  

Verify that hand -v:,tlves upstream and d.olhinst,rearn rii? all 

PEV's are open. and that bypass .valve aroiirid PIN'S are 

closed.. Open and close L3rai.n valves -u.pstr.emn a,nd d a m -  

stream of all PI<V stations and 1-e.t ais f l m  u n t i l  no 
t r ace  of' iiioisture i s  present. 

Close valtTe in a-irline t o  I.eak monitor ii-p:;trean of P.RY-366. 

4. 

5. 

6. Close harid val-ue :i.n a i r l i n e  to derninesal.izer. 

C. Di.stribi.itiion System and. Accessories in Waste Sample I_ Room 

1. Verify. that the 1. 1 / 2 - i n .  r r l a ' i n  supply ?ral?re i n  t he  100 ps ig  

airl.int. located i r i  %he waste sample room is  pen. 

2. Close SV-.3!X3 in l i x - t i c ~  .U-18 and SV-3139 in :l.i.ne IA-32 

(valtres close when. e l e c t r i c a l  pornrer i.s turned off to 

-valvt. ) . 
3. Close the hand va1-v-e i n  l i nes  SA-4-7, LA-kt2, LA-2:3, and 

w- l/+. 
Verit:y t h a t  the .valve upstream arid downstream of P8V-'79 is  

open. 

Verify that  the valve ixpstreajm 3 r d  d<iwnstrea,ni of PRV-34.5 

i s  open. Close t h e  bypass va1:v.e around PRV-345. 

4 ~ -  

Close the bypass va1:v.e around FRV-'79. 

5. 
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C. ____ Dis t r ibu t ton  System and Accessories i n  Waste Sample Room 
(cont inued)  

6. Verify t h a t  t h e  50 ps ig  a i r  supply l i n e s  t o  MD-260 and 

MD- 3 80 a r e  conne c t  e d. 

7. Open t h e  hand. valves  upstream of t h e  PRV s t a t i o n  behind 

t r ansmi t t e r  r a c k  2 loca t ed  i n  the  waste sample room. 

TTJFCDF - Building 7330 Aij r  Compressors 

ODerating Notes and Recommendations 

1. Belt  'Tension - the ques t ion  of b e l t  t ens ion  w i l l  undoubtedly 
a r i s e .  Correct be1.t t ens ion  e x i s t s  when t h e  b e l t s  can each 
be de f l ec t ed  1/64 i n .  per inch of span when applying a force  
of 4 t o  5 lb at  t h e  center  of t h e  span. 

(Dual) CONTROL. The Se lec to r  Switch, CONST-OFF-AUTO, i s  used 
t o  s e l e c t  t h e  mode of operat ion.  

(a) Se lec t  CONST p o s i t i o n  i f  constant  operat ion is  des i red .  
THIS I S  THE RECOMMENDED MODE. In  t h i s  mode, t h e  compres- 
s o r  r ec ip roca te s  cons tan t ly  and. au tomat ica l ly  loads and 
unloads according t o  t h e  se-L pressure  of t h e  r ece ive r  
ves se l .  

(b)  Se lec t  AUTO p o s i t i o n  i f  it i s  d e s i r e d  t h a t  t h e  u n i t  start 
and s t o p  wi th  dec l ine  and r i s e  of r e c e i v e r  pressure .  

f o r  s tar tu-p f o r  a period of 15  sec .  b r i n g  t h t s  per iod ,  t h e  
o i l  p ressure  swttch is de-energized t o  allow o i l  p re s su re  t o  
b u i l d  up. 

&. Daily or 8-hr Operations - clean t h e  u n i t  by wiping it down. 
Drai.n accurnu-lated moisture from t h e  s t r a i n e r  i n  t h e  c o n t r o l  
piping.  Check t h e  crankcase o i l  p ressure  a n d  o i l  l e v e l .  Pres- 
sure t o  be 25 t o  35 ps ig .  Check t h e  con t ro l  operat ion.  Check 
t h e  cooling water temperature.  It should. be approximately 
110°F. Drain a l l  condensate t r a p s .  Check f o r  a i r  bubbles 
i n  t h e  cooling water which might i n d i c a t e  a l e a k  i n  t h e  a f t e r -  
cooler .  

2. Control - t h e  con t ro l  type  i s  FLEC!TRO-Pi\JEUMATIC-START-STOP 

3. Time-Delay-Relay - t h i s  r e l a y  unloads compressor autonlat ical ly  

5. Normal S t a r t i n g  : 

( a )  Star t ,  t h e  flow of cool ing water .  

(b )  Drain condensa-Le at t r a p  l e g  i n  discharge piping.  
( c )  S t a r t  t h e  compressor. 

6. Normal Stopping: 

(a)  Stop t h e  d r ive  motor. 

( b )  Stop t'ne flow of cooling water .  



...... 

b 

Nameplate Data: 

Monthly : 

1. Check pis ton  rod. packing for Lesks. 

2. inspect oil scraper rings f ~ r  leakage. 

3. Inspect air intake T_oj.l.te~. Clean as necessary.  

A. L%eck b e l t  t ens ion .  

1. Inspect valves. 

2. Inspect cylinder liner 
3. Change crankcase oil. 

4 .  Clean crankcase brea the r .  

5. L2iange o i l  filter element. 

6. 

7 .  Check a l l  sa fe ty  devices  for operat ion.  

Remove and c lean  air f i l t e r / s t ra , iners  element at con-Lrol panel.. 

Annually :: 

1. Inspect p i s ton  rings. 

2. RemnoTre and clear1 crankcase oil s t r a i n e r .  

'3. Check foi-mdation b o l t s  for tightness. 



AIR COMPRESSORS - RECOMMENDED SPARE PARTS 

~ _ . _ I _  L i s t  No. 1, Model WGOL9, Size -I 1.1 1-/4 X 9, 84431, Joy W g .  Co. 

Part, Number 

3 9721~1 
3 23 2 9r,J 
33625W 
43795w 
43796W 
4379m 
?02312 
202317 
A2C5965 
241316 
1247341 
124757 
514006- 213 
511.006-21Li 
518436 
518431. 
1600615 
16 007 7 9 
1602081 
1602082 
160332 8 
1603 569 
900513-218 
903729- 6 
903729- 91 
903729-134 
903729-138 
903729-198 

9 02 519- ‘17 

24133A 

Nurriu e r 
Description Per Unit 

Spring - Retain<-ng 
Wrist Pin 
Rearing (2 p ieces )  
Valve 
Val-ve 
Valve 
Gasket 
Element 
Cap-Valve 
King- Pis t o n  
Cap- Diaphragm 
Cage-Valve 
I n l e t  Valve Assembly 
J1i.s c’n . Valve As s emb ly 
Cap- Valve 
Cage-Valve 
Yo Ire 
Spring 
Spring- Override 
Spring-Return 
Wrist Pin Rushing 
Gas ket-Head 
Set  S crew 
Gasket 
Ga,s ke t 
Gasket 
Gasket, 
Gasket 

Set, of 8 matched V-Belts. 
G a k s  Hi-Power V-Eelt 
S ize  C-158 o r  equal  

Xing - B u l l  

1 set 

1 

Number of Spares 
Recommended 

-.I 

2 
I 
1 
8 
8 
8 
2 
2 
1 
2 
1 
1 
4 
4 
1 
1 
4 
8 
/* 
4 
1 
1 
1 
2 
1 
8 
16 
8 

1 s e t  

1 
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L i s t  No. 2, Model WGOL9, Size '7 1/2 X 5, Serial 843131,joy TJir"g. Co. 

2L1336 

Gas k t  Head 
Cap - VEL I-ve 
Ring - P5.s t on 
Element, - 0 il F i 1% er 
Valve 
Valvi. 
T i E L I T J F :  
Spri:fl.g 
Spring 
Bushing-Wrist P i n  
Bearing (2 pieces ) 
Cap Valve 
Cap - Diayhr agm 
Cage V a . 1 ~  
Valve Assembly- 1nl.et 
Cage-Yalve 
PiIl-\$Tr is.t 
Yoke 
Spring 
S pr irig 
Spring 
Set Screw 
Gasket 
Gasket 

Set, or" 3 matched V - B e l t s .  
Gates %.-rimer. Size C-128 
or eq.u;tl 

Ring-Bu1.l. 
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A I R  COMPRESSORS - RFCOMMENDET) SPARE PARTS 

L i s t  No .  3 
and 84341. 
hGrein a r e  

- P a r t  Conmon by P a r t  No.  t o  Both Compressor S e r i a l  _---_ Nos. 8411-31 

interchanceable  between compresso-c s i a e  11 1 / A  X 9 and 
Note: Be?;& ordering from t h i s  l i s t  determine t h a t  aJ.1 parxs 

7 1/3 x 5 ( Inqu i ry  Pending). 

Number Number of Spares 

24-45 @d 
2 817 Od 
363L4W 
200326A 
2011.89 
A-203119 
21.9743 
220242% 
220368 
A237023 
24 2 5 08 
12C1113 
124’7311 
124831L 
1.6 0 07 7 8 
9OC51.3-155 
9005’72- 9 
902277-19 
903514-25 
9 037 2 9 - 4 9 
91237 29- 19LF 
9037LL2- 9 

1249 234 
903943- 16 

Per Unit, Re cormended --- Descript ion 

Spying 
Gasket 
Acorn Nut 
Pa eking- Carb on 
Spring-Carter 
Scraper Ring Assembly 
s le eve 

Plunger 
Gasket- Compound 
Shoe 
Button 
Gland- Pa cktng 
Gasket 
Spring 
Set Screw 
B a l l  
Packing 
Gas ke t 
Gasket 
Gasket 
Acorn Nut 
Gasket 
Diaphragm 

Spring 

1 
2 
2 
4 
l b  

1 
8 
8 
8 

a 
2 
2 
1 

32 
6 
1 
2 
6 
2 
1 
6 
2 
4 

5261 000001 V a l v P ,  Soleiloid €or 1 
replacement on Control 
Panel Pa r t  No. 51400L 0941 

600’713 0296 Switch, FYessure f o r  1 
replacement on Control 
Panel Par t  51L005 09it-1 

600’726 0011 Relay, Time Delay, for 1 
replacement on Control 
Panel P a r t  No.  51i~905 0941 

1 
2 
1 
4 
4 
1. 
4 
8 
4 
1 
48 
2 
1. 
1 

32 
3 
1. 
2 
6 
2 
1 
3 
2 
4 
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ORNI,-4-278 
[IC-25 - Metals, Ceramics, and ivlaterials 

INTERNAL D ISTX IBUTION 

1-2. 
4-5 . 

6-25 2 

26. 
2'7. 
28. 

29-33. 
34. 

35-39. 
40. 
4.1.. 
4-2. 
4-3 , 
t!b,!i. 

/+:i-/+9. 
XI. 
TI. 
52. 
5.3. 
54. ~ 

55. 
56-58. 

59. 
60. 

Cent ra l  Rpsearch Library 
r)RI\IL - Y-12 Technical  Library  
Document Re  Terence S e  e t  i on 

Laboratory Hecords Department 
Iabora tory  Records, OHNL RC 
ORNL Patent Office 
R. E. Adans 
0'. W. Anderson 
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