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1. INTRODUCTION 

The Thorium Fuel Cycle Developrnent F a c i l i t y  (TFCDF) i s  proposed f o r  

construction a s  a p a r t  of the  Oak Ridge National Laboratory (ORNL) Thorium 

Ut i l i z a t i on  Program. 

It w i l l  be designed t o  do research and development f o r  the  e n t i r e  

t h o r i m  f u e l  cycle, including bas ic  f i s s i o n  product removal inves t iga t ions  

which s t a r t  with i r r ad i a t ed  f u e l  elements from operating o r  proposed power 

reactors .  To accomplish t h i s ,  the  P a c i l i t y  w i l l  have the  following major 

fea tu res  : 

A. Shielding t o  provide biolo[:ical protect ion from f i s s i o n  product, 

r ad ia t ion  of sources a s  l a rge  a s  35 kg i r r ad i a t ed  t o  25,000 Mwd/tonnc 

2nd decayed f o r  90 days. 

B. Provisions where f u e l  assemblies up t o  12 f t  i n  length  can be 

received, processed, and refabr icated,  provided they can be broken down 

in to  and assembled from pieces not longer than 6 f t .  

C. One c e l l  f o r  chemical process research and development equipment. 

D. One c e l l  f o r  mechanical operations incident  t o  reprocessing. 

E. One c e l l  f o r  fabr ica t ion  o le ra t ions  required t o  convert prepared 

uranium and thorium compounds i n t o  compacts, elements, e t c . ,  i n  which al.1 

p s r t i cu l a t e  matter i s  contained. Su f f i c i en t  space w i l l  be ava i l ab le  fol. 

i n s t a l l a t i o n  of equipment f o r  two slmple fabr ica t ion  schemes. 

F .  One c e l l  f o r  f i n a l  f abr ica t ion  and inspection operations on 

elements i n  which a l l  pa r t i cu l a t e  matter i s  contained. 

G .  One c e l l  t o  serve a s  a radtLation lock and a s  a decontamination 

area.  

H. One c e l l  t o  function a s  a l i g h t l y  shielded storage a rea  f o r  

contaminated equipment which i s  ye t  useful  but i s  not needed f o r  the  

cnrrent  program. 

I. Sol-gel  and vibra tory  compaction equipment t o  be located i n  the  

c c l l s  mentioned i n  D, E, and F above. No processing equipment w i l l  be 

provided from c a p i t a l  funds f o r  the  c e l l  mentioned i n  C because of t h e  

experimental nature of the systems t o  be used. 

J. A f u e l  receiving s t a t i o n  and storage basin f o r  a small numbcr 

of i r r ad i a t ed  f u e l  assemblies from power reactors .  Included w i l l  be t he  



e:nelos.ing sdructu:re, crane, and basin; not included a re  spec.ial h.a.ndling 

equipment;, s torage racks, t r ans f e r  c a r r i e r s ,  o r  shipping cas t s  Gh ich  mhst 

be designed for  t he  pa r t i cu l a r  f u e l  assembly t o  be accommodat.ed, 

K .  Liquid and gaseous waste d.isposa.1 systems t o  sa fe ly  co l l ec t  and 

dispose of h igh-act iv i ty- level  wastes wk1i.c h w i . 1 1  r e s u l t  from high-burni~p 

fue l .  

L. Provisions f o r  future  use of a nonactive blanket gas, The blanket 

gas, pur i f i ca t ion  system, e tc  , , w i l l  n0.t be i ns ta l l ed  fo r  any of the  

This provision w i l l  permit wo:rk a;t some fu ture  date wiLh pyropho.ric f u e l  

materials  such a s  carbi.des, 

The f a c i 1 i . t ~  w i l l  be designed t o  handle oxide and carbide fue l s  

speeifi .cal ly,  but  it; must have su f f i c i en t  f l e x i b i l i t y  t o  permit work wi.ttk 

o ther  diverse fuels ,  sli,ch as a l loys ,  dispersioc-type fuels ,  and beryl l ' i  l e s ,  

Although provisions w i l l  be made f o r  change of process equipment t o  

accommodate other  fuels,,  it i s  not v isual ized t h a t  equipment f o r  making 

fu.11- size,  p la te- type f u e l  elements by r o l l i n g  can ever be i n s t a l l ed ,  

However, the  fabr ica t ion  of metall ic rods o r  sma,ll plate-type spec.imens 

i s  within t he  scope of t he  f a c i l i t y ,  Apparently, t he  use of p1s.t-e-type 

f u e l  elements i s  not planned f o r  any reactor  t h a t  i s  based on the  ~ k ; . . - ~ 1 ~ ~ ~  

f u e l  cycle.  This f ac t ,  coupled w i t h .  the  great  amount of technological 

development required t o  make remote fabr ica t ion  of plate-type elements 

pract icable ,  has precluded the  se lect ion of such e1eme:n.t;~ a s  a re f  erenc.e 

f o r  design of t he  faei1i:ty. 

The TFCDF w i l l  be located i n  the  Melton Valley Area, 0a.k Ridge,? 

Tennessee. Th.e design. i s  t o  be such, tkL.a-i. +he f a c i l i t y  ca.n. be c..xstruc;i-.d. 

i n  two increments, Mt,h t he  f i r s t  i.ncremen.t cgmple-tely self-susta;iningl 

This approach w l . 1 1  a.llow construction of a minimum f a c i . l i t y  should, fi-lrild:f np 

be insuf f ic ien t  t o  provide a comple+;e system. 

This repor t  presents design crit.e:ria f o r  t h e  facil , i?y and. inr1';d.e~ 

a discussion of the  p:rocesses t h a t  have been se lected a s  a ba.sis fc:? 

design of t he  TFCDF. It i s t.o serve as  a f irm bas i s  o.n which to pr:;i-:.eed 

with a de ta i l ed  conceptual design f o r  t he  f a c i l i t y ,  

To a id  i n  t he  estab1:ishmen-t of c r i t e r i a  f o r  t .he  design of t h e  !T;;2F, 

the  ant ic ipated i n i t i a . 1  prog:rams and processes have been stl;.d:ied f:rom the  

standpoin* of severa.1 req~i:Lremen.ts such. as  space, serv-i ces, ut,:i.lit.i e s ,  



process equipment, and degree of manipulation, It i s  thought t h a t  the  

se lect ion of two diverse f u e l  systems f o r  i n s t a l l a t i o n  i n  the  f a c i i i t , ~  

w i l l  ensure adequate space and design f o r  carrytrig o'n a broad range of 

experimental endeavor. 

2. REFERENCE FUEL EEMENTS 

Two f u e l  elements, those f o r  the  Consolidated Edison Thorium Reactor 

(CETR) and t he  High-Temperature Gas-Cooled Reactor (WGR), were se lec ted  

a s  references f o r  considering the  processes t o  be included i n  the  TFCDF, 

since they represent  d i f f e r i ng  f u e l s  systems i n  the s i z e  range t h a t  i s  

an t ic ipa ted  f o r  fu tu re  reac to rs  u t i l i z i n g  the  T ~ - u ~ ~ ~  f u e l  cycle. The 

CETR f u e l  element, an assembly of s t a i n l e s s  s t e e l  tubes containing U02-Tho2, 

i s  shown i n  Fig. 1. Figure 2 depic ts  the  proposed HTGR f u e l  element, which 

cons i s t s  of UC2-ThC2-graphite compacts i n  a graphite can, Data f o r  both 

a r e  given below: 

CETR Fuel Element 

Fuel element per  CETR core: 120 Tubing outside diameter (in. ) : 0.304 

Fuel element overa l l  ( in .  ) : Tubing ins ide  d iane te r  ( in.  ) : 0.263 

5*7 5.7 U7t P e l l e t  diameter ( i n . ) :  0.260 
Fuel rods per f u e l  assembly: 195 _ Tho2 per  f u e l  element, av (kg): 143 
Fuel rod length overa l l  ( in .  ): lo* uo2 per f u e l  elemen+., av (kg) : 10 
Fuel length ( in.  ):  9& Cladding: s t a i n l e s s  s t e e l  

HTGR Fuel Element 

Fuel elements per HTGR core: 855 Fuel compact ins ide  diameter (i.3. ): 1$ 

Fuel element length ( f t ) :  12 UC2-ThC2 per compact (g)  : 223 

Fuel element diameter ( in.  ) : 3 ,5  Graphite per compact (g) :  611 

Fuel length ( f t )  : 7* Carbon coating per compact (g) :  41 

Fuel compacts per f u e l  element: 30 Cladding: graphite 

Fuel compact length ( in.  ) :  3 Fuel element core (spine) : graphi te  

Fuel cmpact  outside diameter ( in ,  ) : 
2 4  
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Fig. 1. CET3 Fuel  Element. 





3. REFERENCE PROCESSES 

The processes  .whi.ch fol low a r e  est, imates of t h e  manner i n  which .tl;.e 

r ecyc l ing  of  t h e  referen.ce f ~ ~ e l  elements mi,ght be a.cc3mpl-Eshed. They a r e  

not  intended t o  represe:r:.t the  exa::"; p'rocess ste:ps tha , t  might be  incl.kle3, 

b u t  they  do a f f o r d  a 'baai s fo:r es ' t imates  of f a c : i l i t y  parameters.  indeed, 

t h e  procedure f o r  fabs:i.cati..ng HER f f e l  elements fram natu:ral  uraniu.m .f s 

no t  y e t  developed; and, t h e r e f c r e ,  i t  w9~A.l 'be p.resumpt.uous t o  assume t h a i  

t h e  process as given subseq~en.5l.y wcirl.3. be  inst ,a . l le l .  Actzal ly,  f;he H;TGR 

process i s  exf,remely complicated; and, .unless  sfmplif  fca,tio.ns a r e  ma-ln, 1.5 

i s  doubtful  t h a t  remote fabr icakion  w . f l l  be p r a c t i c a l .  I't i s  explf.crt'lly 

noted t h a t  t h e  only eqgipment to be .fn.stslle.l, i.ni.i,i.ally w i l l  be t h a L  f a r  

processing from u(%) n i t r a t e  t o  f t n f s h e d  o.x:li.de-bea..ring f ~ e l  :r33s by 'I.C.e 

so l -ge l  v i b r a t o r y  eornpac'i'ign rou..te. 

3 .1  Mechanical Processing 

I r r a d i a t e d  reacto:r  f u e l  assemblies may requf re  pe.rformance of varik-ms 

mechani.ca1 opera t ions  pri ,o.r  t o  p,rocess.ing fo:r f i s s i . o n  p.roduet removal, 

and/or reconsti-t iution ini,o new f u e l  assemblies.  Th.ese opel-at.ions eo.b.ld 

inc lude  sawing .tc :yemove . iner t  mater ia l s ,  chopping and leaching  of o.xi-le., 

removal and cann.ing of  refu.se meta.ls, disassembly t o  red.u.ee t h e  s i z e  of 

t h e  p i ece  be ing  t r e a t e d  o:r t o  remove inert, mater i .a ls ,  c.rL:sh.ing and grindi.ng 

of g raph i t e  mat r ix  f u e l s  p r i o r  t o  leaching  o r  'bu:rning, and burning o r  

1each.ing of grapI1:ite matv.ix f u e l s  p l u s  numerous smal.ler sup,porting ope...-,< ,.-, 

t i o n s .  Mechanical opel-a.t;l.:?ns w i l l  a l s o  be requjred, tc t ransform t h e  

f i s s i l e  and f e r t : i l e  ma;teri.a.l prod~ieerl ir! ?_he chemfc-:a1 pro7e;ssi:ng - , a l l  

from an aqueous fo.rm t o  a, des i r ed  sol:id form. Posi;i.ble spec: f i e  o:pe.ra- 

t i o n s  a r e  d iscussed  i . n  more det8,.i.b below. 

3 .1 .1  Clad ' W i ~ 3 ) 0 ~  Mechanical Processing 

One f o u r t h  of  a, CETFi friel  assembly, l e s s  end f i t f i n g s  and sleeve, 

i s  t r a n s f e r r e d  by t k e  c e l l  h o i s t  t o  a shear i n s f d e  t h e  c e l l .  The stlt 

assembly f s  l a i d  i n  t h e  h o ~ i z o n t a l  feed c b ~ t e  from whicL T? i s  f o r - e i  

i n t o  t h e  shea r  opening. A s  tke shear- opera.tes, p iezes  of t k e  a,ssemhly, 

approx l / 2  i n .  i n  lengt-1-, drop i n t o  a hopper fram wt :ckL  key a r e  c,2nvoye-l. 



t o  a batch leacher.  The leacher has a removable basket which w i l l  r e t a i n  

a l l  except very small pieces of the cladding. Dissolution i s  car r ied  out 

by use of f luor ide catalyzed 13 M - HN03,, added i n  a t  l e a s t  three  batches, 

The f i r s t  batch dissolves 80 t o  90% of the  oxide and the  second batch 

dissolves the  remainder. A t h i r d  batch of acid  i s  added t o  make ce r t a in  

t h a t  no f i s s i l e  material  remajins with the  cladding. A water r inse  removes 

the  acid  from the  basket and cladding fragments. The basket i s  removed 

from the  leacher,  emptied of cladding fragments, and returned. The 

solutions used i n  and resu l t ing  from the  leaching operation emanate from 

and re turn t o  the  chemical c e l l  o r  chemical makeup area.  Figure 3 i s  a 

simplified flowsheet f o r  the  above operations; Table 1 i s  a l i s t i n g  of 

equipment pieces; and Fig. 4 i s  a f i r s t  approximation layout f o r  a l l  

items i n  t he  Mechanical Processing Cell.  

3.1.2 The (u)c~-Graphite Fuel Mechenical Processing 

An assembly from the  HTGR i s  brought i n to  the  Mechanical Processing 

Cell  where the  end pieces a re  f i r s t  removed by sawing. The fueled portion 

i s  then 2lsced i n  tho feed chute of a cozrse crusher. Pieces resu l t ing  

from t h i s  operation a re  conveyed t o  a hopper which i s  attached t o  a 

smll furnace. Graphite pieces from the  hopper plus oyygen a re  fed  i n t o  

the  furnace which operates a t  a temperature of approx 600°@. Off-gases 

from t h i s  operation pass through a cyclone separator and a cooler and 

then through an e l e c t r o s t a t i c  p rec ip t ta to r .  Gases leaving the precfpi-  

t a t o r  pass through an iodine re tent ion un i t  (causf,ie scrubber, s i l ve r  

n i t r a t e  bed, o r  charcoal bed) and then through a high-efficiency f i l t e r  

before entering the  stack. Removal of noble gases such a s  krypton a ~ d  

xenon i s  not required because only small quant i t ies  of f u e l  a r e  pro- 

ccssed per  day. After completion of' combustion, the  furnace i s  cooled 

and the thorium and uranium oxides t ransferred to  a dissolver  i n  the  

chemical processing c e l l .  Transfer i s  by f lu id iza t ion  i n  e i t h e r  a gas 

or  l i qu id  stream. 





Table 1. Mechanical Processing Cel l  Equipment 

Piece 

No. 

Electrical 

l tem Dimensions (in.) Services Requirements 
Width Length Height 

Volts k w  

For CETR Fuel 

1 Shear, 30 ton 36 150 72 High-pressure oil, air 220 1 

2 Leacher, 500 l i ter  capacity 36 48 48 Steam, water, chemical 
addition 

3 Condenser, 25 f t  2 12 48 12 Water 

4 Basket Dumper 24 48 48 Air 220 0.5 

5 Refuse Canner 24 36 48 Air 220 0.5 

For HTGR Fuel 

6 Saw with table 48 150 48 Air 220 1 

7 Crusher with hopper 24 150 48 220 1 

8 Furnace with accessories 48 48 72 Oxygen, He 220 5 

9 Electrostatic Precipitator 24 24 36 20,000 .05 

10 Iodine removal unit 24 24 70 220 2 

5 Refuse Canner 24 36 48 220 0.5 

Crystall izer 

Condenser for Crystall izer 

Rotary Calciner 

Condenser far calciner 

Weighing station 

Blending tank with accessories 

Sol dryer 

Condenser, dryer 

Hopper 

Furnace 

For Solids Preparation 

Air, steam 220 0.2 

Water 

Steam, air 220 4 

Water 

110 0.1 

Steam 

Air, steam 220 0.2 

Water 

Air 

Air, A, A-H2 50 7 





3 . 1 . 3  Processing Chemical Cel l  Solutions U t i l i z i ng  Mechanical Operations 

Thorium n i t r a t e  solut ions  a re  t rans fe r red  from a surge tank located 

i n  t he  Chemical Cel l  t o  a c r y s t a l l i z e r  located i n  t he  Mechanical Processing 

Cell .  The c r y s t a l l i z e r  evaporates t he  thorium n i t r a t e  t o  s o l i d  c r y s t a l s  

i n  a number of t rays .  The t r ays  a re  emptied and the  contents t rans fe r red  

t o  the  calc iner .  In  t he  ca lc iner  the  temperature i s  elevated and steam 

admitted driving off  water and decomposing the  thorium n i t r a t e  t o  t ho r i a  

and nitrogen oxides. The product of the  ca lc iner  i s  weighed and t rans -  

fe r red  t o  a blend tank where an appropriate amount of uranyl n i t r a t e  and 

water i s  added from the  uranium surge tank located i n  the  Chemical Cell .  

Upon blending, t he  above components form a s o l  wh.ich i s  t rans fe r red  t o  a 

shallow-tray evaporator i n  which a ge l  i s  formed from the  so l .  The dr ied  

ge l  i s  then t rans fe r red  i n to  crucibles and placed i n  a high-temperature, 

controlled-atmosphere furnace. The temperature i s  gradually r a i s ed  t o  

approx 1150°C i n  an a i r  atmosphere; the  atmosphere i s  then changed t o  

reduce uranium t o  U02; and then the  temperature i s  reduced i n  an i n e r t  

atmosphere. The product i s  a coarse aggregate ready f o r  s i z e  reduction 

su i tab le  f o r  vibratory compaction o r  use i n  a carbide fue l .  Figure 5 

i s  a simplif ied flowsheet f o r  t h i s  operation. 

3.2 Chemical Processing 

Chemical processing of e i t h e r  CETR o r  HER f u e l  might well  be qui te  

s imilar  i n  nature. The treatment i n  the  Mechanical Processing Ce l l  

described i n  the  preceding sect ion i n  t he  case of CELT f u e l  produces a 

n i t r a t e  solution,  whereas, the  product from HTGR i s  a Tho2.-U02 powder. 

I n  the  second case, d issolut ion of the  oxide n i t r i c  ac id  i s  required. 

After t h i s  treatment, t he  processes a re  i den t i ca l  f o r  the  two feed 

materials .  

S ta r t ing  with a n i t r a t e  solution, the  feed material  i s  f i l t e r e d  

o r  centrifuged t o  remove objectionable par t i cu la tes .  Solids a re  r insed 

and t rans fe r red  t o  waste v i a  a steam j e t  siphon. The r e su l t i ng  solut ion 

i s  ca r r ied  t o  a feed adjustment tank where excess water and n i t r i c  ac-fd 





a= evaporated. Because t h i s  i s  an experimental and not a production 

f a c i l i t y ,  the d i l u t e  acid  i s  sent t o  waste ra ther  than t o  an acid  

recovery system. 

Adjusted feed i s  t ransferred t o  one of two feed tanks from which 

it i s  pumped t o  a simple solvent ext,raction system. It i s  assumed that 

i n  t h i s  system the  uranium and thorium m c o e x t r a c t e d  and t h a t  any pro- 

tactinium leaves the  contactor with the  r a f f i na t e  stream. The extracted 

uranium and thorium i s  e i t he r  par t i t ioned or  co-stripped a s  demanded 

by the  subsequent process. It i s  assumed tha t  they a re  par t i t ioned 

and t h a t  the  two products a r e  evaporated t o  a convenient concentration. 

The ra f f ina te  containing protactinium might be adjusted f o r  pH and 

t ransferred t o  a second solvent extract ion system where the pro tac t i r iun~  

i s  extracted and then str ipped.  The protactinium solut ion i s  s tored i n  

several  small containers where it decays and possibly s e l f -~oncen t r a t~es .  

Periodically the  contents of one of the  decay pots a re  t ransferred t o  

the  U-Th solvent extract ion complex feed tank. Figure 6 i s  a simplified 

flowsheet f o r  the  above operation; Table 2 l i s t s  the  equipment and 

approximate s izes ;  and Fig. '7 i s  a Z i r s t  approximation layout of the  

equipment i n  the  Chemi ca l  Cell .  

3 .3  Fabrication (contaminated and Clean) 

The fabr ica t ion  steps of both the  ~ h ( U ) o ~ - b e a r i n g  and the  

~ h ( U ) c ~ - g r a p h i t e  f u e l  elements have been divided in to  two categories 

&;;.ending on the  po ten t ia l  of the steps f o r  contamination of t h e i r  

environments. This breakdown i s  adequately noted i n  Figs.  8-11. 

3 .3 .1  C1a.d T ~ ( u )  o2 Fabricat i  on and Inspection 

The fabr icat ion scheme f o r  f u e l  elements of the  CETR i s  given i n  

Fig. 8. It was assumed tha t  input r la ter ia l  would come from sol-gel  

processing and t h a t  the  f a c i l i t y  would produce one f u e l  element asseniblj' 

per. week. 

The operation s t a r t s  wit'n commj-nution of the  oxide by crushing, 

pulverizing, and b a l l  mill ing.  The crushed mater ia l  i s  c l a s s i f i ed  t o  

obtain selected s i ze  f rac t ions .  Unclesirable f rac t ions  a r e  recomminut,ed. 

An appropriate amount of each selecied f r ac t i on  f o r  a batch i s  metered, 
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Note: See Table I for identification of 
equipment. 

Fig ,  6. Chemical C e l l  Process Equipment Flowsheet. 



Table 2. Chemical Cel l  Equipment 

Total Volume Dimension (in.) 
( l i ters) Diameter Length Servicea Piece No. I tem 

1 Dissolver Steam, water, air  

sampler, LL, S.G., T 

Water 2 Condenser for dissolver 

3 F i l ter  

4 Feed Adiustment Tank Steam, water, air  
sampler, LL, S.G., T 

5 Condenser for Feed Adiustment Tank 

6 and 7 Feed tanks 

Water 

Steam, water, air  

sampler, LL, S.G., T 

8 U-Th Extraction 

9 U-Th Part i t ion (two units) 

10 U Stripping 

1 1  T h  Evaporator 

12 Condenser for T h  Evaporator 

13 and 14 T h  Storage Tanks 

LL, S.G., T 

LL, S.G., T 

LL, S.G., T 

Steam, LL, S.G., T 

Water 

Steam, water, air  
sampler, LL, S.G., T 

IS and 16 U Storage Tanks Steam, water, air 
sampler, LL, S.G., T 

17 Solvent Recovery System Steam, water, air  

sampler, LL, S.G., T 

18 Solvent Surge Steam, water, air  

sampler, LL, S.G., T 

Steam, water, air 
sampler, LL, S.G., T 

19 and 20 Pa Catch Tanks 

2 1 Pa Extraction Feed Tank Steam, water, air 
sampler, LL, S.G., T 

22 Pa Extractlon 

23 Pa Strip 

24 and 25 Raffinate Catch Tanks 

LL, S.G., T 

LL, bG., T 

Steam, water, a i r  
sampler, LL, S.G., T 

26-29 Pa Decay Tank Steam, water, air  

sampler, LL, S.G., T 

30 Condenser for Decay Tank 

31 Pa Solvent Recovery 

Water 

Steam, water, a i r  
sampler, LL, S.G., T 

32 Pa Solvent Surge Steam, water, air  

sampler, LL, S.G., T 

33 Off-Gas Scrubber Steam, water, air  

sampler, LL, S.G., T 
- -- - - -- - - - - - 

a LL - L iqu id  Level  
S.G. - Specific Gravity 

T - Temperature 
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kg/* Th(U) 02 End Cap 
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1 Fuel Element &rndle/Week 

*Subscrip n&r~ om pcess  step numben bee Table 2 fa equiprent). 

Fig. 8. Fabrication Diagram for Clad T~(u) o2 Fuel Rod Bundle. 
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and a l l  f rac t ions  f o r  a batch a re  then blended. The blended mixture, 

having an optimum par t ic le -s ize  dis t ; r ibut ion, is  then dispensed by 

weighing and loaded i n t o  tubes by vibratory compaction. The tubes a r e  

enclosed by welding end caps t o  them. The weld i s  v i sua l ly  examined. 

The Th(u)02-bearing rods a r e  d e ~ o n t ~ m i n a t e d  by pickling and r ins ing,  

followed by u l t rasonic  cleaning. The rods a re  dried and smeared t o  

determine the eff ic iency of the cleaning s teps .  

The tubes a re  then t ransferred t o  a clean c e l l  and inspected forb 

leaks,  f u e l  d i s t r ibu t ion ,  and dimensions. Following the inspection cf 

individual rods, the  rods a r e  assembled t o  form a f u e l  element bundle, 

which i s  'subsequently dimensionally inspected before shipping. The 

fabr ica t ion  scheme i s  f o r  mechanical assembly only; there  a r e  no pro- 

visions f o r  brazing of f u e l  element bundles. 

The CETR f u e l  element i s  canned and has addi t ional  hardware;, and., 

possibly, other f u e l  elements w i l l  be of s imilar  design. However, it 

was assumed t h a t  assembly of the f u e l  bundles with these components can 

be done i n  the  same c e l l  posi t ion a s  assembly of the  rod bundle. 

The equipment f o r  fabr icat ion of clad ' i ' h ( ~ ) ~ ~  i s  l i s t e d  i n  Table 3 

and i s  shown schematically i n  Fig. q .  Three c e l l  modules a r e  provided 

f o r  fabr ica t ion  steps culminating i n  a sealed rod containing Th(u)02. 

A l l  of these operations would be acc:omplished i n  a remotely maintained, 

contaminated c e l l  area .  Two noncontaninated c e l l  modules a re  required 

f o r  the remaining operations. 

3 . 3 . 2  T ~ ( u ) c ?  -Graphite Fuel Fabrication and Inspection 

The fabr ica t ion  of HTGR f u e l  elements i s  visualized a s  depicted 

i n  Fig.  10. It was assumed t h a t  input t o  the process would be primarily. 

r e l a t i ve ly  large-sized Th(u)02 from the sol-gel  process. Alternative 

input materials  could be Th(U)C2 or  uranium-thorium metal a s  shown or. 

the diagram. To enable the establishment of equipment s izes ,  it was 

assumed t h a t  one f u e l  element assembly per day would be fabr icated.  

The process commences with a check-weighing s tep  which i s  followed 

by crushing and then tumbling t o  obtain spheroidal pa r t i c l e s .  After  

&-:ring, the powder i s  screened t o  ohtain a se lected s ize  f r ac t i on  which 

i s  then mixed with carbon and reacted t o  form Th(U)C;? ;t a temperature 



Table  3. Equipment for the Fabr icat ion o f  C lad  Th(U)02 Fuel Rod Bundles 

External Size E lec t r ica l  
Requirements 

( Inside Cel l )  

Capaci ty Required (In-Cel l Port ion) Services 

d x w x h *  Required 

Special Services 

or Remarks 
Process Equipment Equipment Item 

Step No. 
(in. X in. x in.) 

51.1 Storage hopper 
wi th metering 

equipment 

5 1.2 Crusher 67.5 kg/day 

67.5 kg/day 

67.5 kg/day 

67.5 kg/day 

67.5 kg/day 

Storage: 195 kg  
Dispensing. 

27 kg/day 

27 kg/doy 

27 kg/day 

39 batches/day 

0.700 kg/batch 

39 rods/day 

52.1 Pulver izer 

52.2 Powder conveyer 

53.1 Ba l l  m i l l  

54.1 Classi f ier  

55.1 Hoppers and 
metering 

equipment 

55.2 Powder conveyer 

56.1 Blender 

57.1 Weighing device 
wi th hopper 

58.1 Tandem vibratory 
compaction 
dev ice  wi th 

hopper 

Elect. service i s  

for aux i l ia ry  
equipment 

59.1 Welding device Elect. service i s  

for auxi l iary 
equipment 

6 0 60.1 Table 

60.2 Periscope 

6 1 61.1 Assembly af 

3 tanks 
33 rods/day 3 6 ~ 9 f t x 1 8  Water 
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n0.t greater  than 2500°C. The product of t h i s  operation i s  screened f o r  

pa r t i c l e s  100 p, o r  greater ,  i n  s ize .  This f rac t ion ,  averaging possibly 

150 p i n  diameker, i s  weighed and then coated with pyrolyt ic  carbon a t  

approx 1400°C using a f lu id ized  bed technique _(coating thickness - 
approx 50 p ) .  The product i s  weighed t o  determine t he  amount of carbon 

added during the  coating s tep ,  then mixed with appropriate amounts of 

p l a s t i c i ze r  and graphite flour, and granulated. The granulated mater ia l  

i s  subsequently blended with p i tch  binder; the  amount of t h i s  mixture 

required f o r  each compact i s  volumetrically dispensed t o  the  graphite 

d ie .  The mater ia l  i s  warm pressed a t  800°C and 3000 t o  5000 p s i ,  and. 

the  resu l t ing  compact i s  heat  t r e a t ed  a t  1800°C t o  e f f e c t  removal of 

gas and t o  enhance the  s t rength of the  compact, The compact i s  inspected 

f o r  dimensions, weight, and uniformity of f u e l  d i s t r ibu t ion .  

The compacts a re  then loaded i n t o  the graphite can and the rema5nicg 

f u e l  element hardware i s  posit ioned.  The top r e f l ec to r ,  which i s  the  

top seal ing device, i s  then brazed t o  the  can a t  a temperature not 

g res te r  than 2000°C. The f u e l  element i s  inspected f o r  uniformity of' 

f u e l  loading along i t s  iengtn aimenzion,for leaks,and f o r  degree of 

external  contamination before shipping. 

The equipment, together with capacity, s i ze ,  and services  required 

f o r  performing the  above operat ions ,  i s  l i s t e d  i n  Table 4 .  Figure 11 

aepicts  the  equipment, with the  exception of a l t e rna t i ve  equipment, 

a s  it might be placed i n  c e l l  modules 8 . . f t  wide and 1 0 . f t  deep. The 

equipment requires seven such c e l l  nodules, f i v e  of which a r e  t o  be i n  

a c e l l  capable of maintaining an argon atmosphere and two of which a.r8e 

t o  be i n  a c e l l  having an a i r  atmosphere. It i s  n ~ t a b l e  t h a t  a l l  wor,k 

l-~p t o  placement of the  compacts i n  cans w i l l  be done i n  a contaminated 

c e l l  requiring remote maintenance, while subsequent operations w i i l  11e 

done i n  a noncontaminated c e l l  which can be maintained by contact me t,hoa.s 

when f u e l  assemblies a re  not preseni;. 

An a l t e rna t i ve  fabr ica t ion  eeqlzence i s  shown i n  Fig .  18  f o r  Pebble 

Bed Reactor (PBR) f ue l .  This f u e l  5s conceived t o  be spheres, 1 1/2 i n .  

i n  diameter, consist ing of an ex te rna l  oxida.tion ba r r i e r ,  such a s  Sic!, 



Table  4. Equipment for the Fabr icat ion of  Th(U)02-Graphite Fue l s  

External  Size E lec t r ica l  
( In-Cel l  Port ion) Services Special Services Process Equipment Equipment Item Capacity Required Requirements 

d x w x h *  Required or Remarks Step No. ( Inside Cel l )  
(in. X in. X in.) 

1 1.1 Resistance-heated 3.5 kg  Th(U)02. 24 x 24 x 24 Ar -A i r  220v-4OOOw 

furnace (to Heat ing  zone 50 

1000°~)  in. 3 

2.1 Storage hopper wi th 17 kg  Th(U)02 6 x 6 ~ 1 0  11Ov-7OOw 

metering equipment 200 in.3 

2.2 Weighing scale 4 k g  mox 1 2 ~  2 0 ~  20 

3.1 Primary jaw crusher 17 kg/day 24 x 30 x 24 

3.2 Powder conveyer 17 kg/doy 3 6 ~  1 2 x 4 8  

3.3 Secondary crusher 17 kg/day 24 x 30 x 24 

3.4 Powder conveyer 17 kg/day 8 4 ~  1 8 x  96 

4 4.1 B a l l  m i l l  17 kg/day 1 8 ~ 2 4 x 2 4  11Ov-5OOw 

5 5.1 Dryer (to 350°c) 17 kg/doy 24 x 24 x 24 

6 6.1 Vibrat ing screens 17 kg/day 18 x 18 x 30 

and hoppers 

7 7.1 Blender 7 kg/doy 24 x 30 x 24 

8 8.1 Induction-heated 7 kg/doy 24 x 24 x 24 Ar 110v-500w Power for auxi l iary 
furnace (to 100 inm3 heat ing items on ly  

25OO0c) zone 

9 9.1 Vibrating screens 7 kg/day 1 8 x  1 8 x 2 0  11Ov-5OOw 

and hoppers 

10 10.1 Weighing scale 4 kg  max 1 2 x  20 x 20 11Ov-1OOw 

11 11.1 Par t ic le  coat ing 4 kg/day 

apparatus (to 
14OO0c) 

12 12.1 Weighing balance 4 k g  mox 

1 8 ~  1 8 x 4 8  He, Acety- 220v-4000w 
lene 

13 13.1 Blender 14 kg/doy 30 x 36 x 30 11Ov-5OOw 



Table 4 (continued) 

External Size Electr ical  
Process Equipment Equipment Item Capacity Required (In-Cell Portion) Ssrvices Requirements Special Services 

Step No. d x w x h *  Required (Inside Cel l )  or Remarks 
(in. X in. X in.) 

14 14.1 Blender 14 kg/day 30 x 36 x 30 11Ov-5OOw 

15 15.1 Hopper and volu- 14 kg/day 6 ~ 6 x 2 0  
metric metering 

device 

15.2 Die table 30 dies/day 1 8 x  5 4 ~  30 

16 16.1 Tandem hot press (to 30 compacts/day 36 x 72 x 72 Ar 
800°c). Capacity: 
25 ton/die 

16.2 Die shakeout 30/day 
equipment 

17 17.1 Resistanceheated 30 compacts/day 24 x 24 x 48 Ar 550v-10 kw 
furnace (to 
180O0c) 

Induction heated, 
press a number of 

simultaneously; 
pump outsi-de 

For removal of cam- I 

pacts from dies W 
P 

18 18.1 Dimensional inspec- 30 compacts/day 36 x 60 x 24 Air  11Ov-5OOw 
tion assembly 

19 19.1 Weighing balance 30 compacts/day 1 2 ~  20 x 20 11Ov-1OOw 

20 20.1 Gamma densitometer 30 compacts/day 24 x 24 x 48 11Ov-5OOw 

2 1 21.1 Loading device 1 F.E./day 18 x 20 f t  x 18 11Ov-1OOOw 

22 22.1 Reflector placement 1 F.E./day 2 4 ~  13 f t x  24 11Ov-1OOOw 

device 

23 23.1 Reflector brazing 1 F.E./day 24 x 24 x 24 Ar-He 110v-1000w Power un i t  outside 

equi pment (2000°c) ce l l  

24 24.1 Gamma densitometer 1 F.E./day 24 x 24 x 24 

2 6  2 Lead pig 24 x 24 x 18 

100v-500w Scans on bed of 

reflector place- 
ment device 





and a core of pyrocarbon-coated T ~ ( u ) c ~  spheroidal  p a r t i c l e s  dispersed 

i n  graphi te .  Al ternat ive  equipment f o r  accomplishing the  f a b r i c a t i o n  of 

PBR f u e l  i s  given i n  T2ble 1, but i s  not shown i n  Fig .  6 .  I f  t h i s  

equlipment were i n s t a l l e d ,  it would probably be necessary t o  d isplace  

? a r t  of t h e  oxide l i n e  i n  the  Contaninated- Fabr ica t ion C e l l ,  

4 .  GENERAL DESCRIP1.'ION OF THE FACILITY 

A three-s tory  building with a gross f l o o r  a rea  (exclusive of c e l . 1 ~ )  

of approx 21,000 f t 2  i s  proposed t o  enclose a h o t - c e l l  s t r u c t u r e .  Tkis 

bui ld ing w i l l  contain a l l  necessary o f f i c e s ,  shops, working a reas ,  

control  a reas ,  and services  t o  support the  funct ions  of t h i s  laboratclry 

and the  personnel withi.n. The bui ld ing i s  t o  be designed so t h a t  Units 1 

and 2 can be constructed e i t h e r  separa te ly  o r  a t  the  same time. 

Since the  main problem associat,ed with the  handling of u~~ 
(and associa ted  u ~ ~ ~ )  revolves about; protec t ion of personnel from alrlha 

contamination and gamma rad ia t ion ,  the  a reas  i n  the  building a r e  designed 

t o  achieve t h e  following: 

1. Prot.ect,i nn f rnm p m m a ,  r ad ia t ion  j s ?rn~rirJ~rJ  AT wa, l l s  of suff ' i  - 
c ien t  mass t o  a t t enua te  the  rad ia t i cn  t o  permissible l e v e l s .  

<.n a l l  a reas  inhabi ted  by personnel.  

2 .  Protec t ion from inges t ion o r  inha la t ion  of alpha-bearing 

p a r t i c u l a t e s  i s  provided by completctly sea l ing  the  c e l l s  and maintaining; 

these c e l l s  a t  a  negative pressure re la t ive  t o  inhabi ted  a reas .  

3 .  Areas adjacent  t o  the  c e l l s  a r e  zoned and control led  t o  pro-' 

mote l o c a l i z a t i o n  of any contamination. 

Based on p a r t i c u l a r  functions and t r a f f i c  flow associa ted  with m y  

area ,  the  bui ld ing i s  divided i n t o  Your zones and the  major a reas  fal1ir .g 

i n t o  each zone a r e  l i s t e d  below. 

Cold Areas Suspect Cold Areas Suspect Warm Areas 
A (Zone 2 )  - (Zone 3)  

R n t ~ a n c e  Corridor Cold Change Rooni Hot Change Room 

Technical Offices Ce l l  Operating . . Stairways 3,  4,  5, and 6 
Area 

Ladies' Room H and V Equipment Fuel Storage Room 
Rooms 2 and 3 



Cold Areas Suspect Cold Areas 
(Zone 1) (Zone 2 )  

Secretary 's  Office Operating Office 

Alrlock E lec t r i ca l  Equip- 
ment Room 

Lunch Room Health Physics 
Office 

Development 
Laboratory 

Chemical Makeup 
Room 

Stairways 1 and 2 

Circulating Water 
Equipment Room 

Suspect Warm Areas 
(zone 3) 

Maintenance Operating Area 
( f i r s t  and second f l oo r s )  

Receiving Area 

Checking and Holdup Area 

Warm Shop 

Sampling Area 

Mockup Area 

Storage Cel l  Corridor 

Airlock 

Chemical Cel l  Pump Tunnel 

Cel l  Roof Area 

Hot Cell  Areas 
(zone 4)  

Chemical Cel l  

Mechanical Processing Cel l  

Contaminated Fabrication Cel l  

Clean Fabrication Cel l  

Decontamination Cell  

Glove Maintenance Room 

Equipment Storage Cell  

Fuel Storage Basin 

Cracks, crevices, leflges, and any pa r t i c l e -  and dust-catching item2 

z z s t  be avoided t o  facilibraktb decon1;amination. Materials such a s  s t ~ . i n l e s ~  

s t ee l ,  v inyl  asbestos, v inyl  tape,  a s  well  a s  specia l  f in i shes  and pro- 

t ec t ive  paints  a r e  used i n  accordance with requirements of the  zone ~ . n d  

pa r t i cu l a r  operating functions. 

Spreading of airborne contamination $6 minimized by d i rec t ing  a i r  

flow from clean areas  t o  po ten t ia l ly  contaminated areas and by use of' 

sir locks. 



A waste system is provided which channels liquid wastes in accord- 

ance with the zone from which it originates and which is capable of 

further differentiation on the basis of a monitored diversion system 

which is designed to temporarily store radioactive wastes for further 

disposal into the ORNL plant system. Process water with radiation no 

greater than the maximum permissible concentration (MPC) will be held 

temporarily in a retention basin for further disposal. 

A recirculating cooling system is provided for process and equipment 

cooling in the hot cells as protection against spread of contamination 

due to possible leakage from the process. 

A summary of estimated services and utilities is given in Table 5. 

Table 5. Estimated Services and Utilities Required for Process 

Estimated 
Service or Utility Capacity Remarks 

Process water 180 g-pm 

Recirculated cooling water 250 gprn 

Demineralized water 10 g-pm Assumed to come from 
Transuranium building 

Radioactive waste sewer 30 gpm New system required 

Process sewer 

Compressed air: 

plant (100 psi) 
instrument (22 psi) 

550 gprn Retention basin capacity; 
100,000 gal, fed by 6-in. 
gravity line 

175 scfm Located in TFCDF 

Steam 2000 lb/hr 

Electrical power 104 kw 
(cell process only) 



5. SITE DEVELOPMENZ! 

5 .1  Location 

The TFCDF w i l l  be located on a s i t e  wi-Lhin the  general  area  of t h e  

High Flux Isotope Reactor (HFIR). 

The center  coordinates cf t he  f a c i l i % y  are  approx N 17695 - ~ 3 2 6 4 0 ; ~  

t he  f i n a l  locat ion t o  be adjusted, a.fter coordination with t he  f i n a l  

loca t ion  and configuration of the proposed Transuranium Process Fac i l i t y ,  

approx 115 f t  t o  the  south. 

The building w i l l  be located a minimum of 100 f t  from the  Trans- 

uranium Process F a c i l i t y  and a minirum of 250 f t  f r o d  any other  inhab- 

i t e d  s t ructure .  

5 - 2  Excavation 

A preliminary repor t  on foundation invest igat ion as  performed by 

t he  Corps of Engineers i s  available.** 

Excavation f o r  basement and building foundations s h a l l  include 

removal of an o ld  process waste pond and overburden. 

The overburden, approx 20-25 f t  thick,  consis ts  of c lay and 

weathered shale, t he  clay appearing near the  surface. Below the  c lay 

there  i s  a gradual t r ans i t i on  from poor-grade rock through weathered 

rock t o  the  f r e sh  underlying shale. 

Since t he  overburden i s  composed of weathered rock, it a l so  r e t a in s  

many of the  structixral  charazteris.tf:s of tke  underlying f r e sh  rock. The 

weathered s t r a t a  beneath t h i s  s f t e  hzve an average s t r i k e  of approximately 

east-west on t he  plarit g r i d  and an average dip of 35 deg toward t he  

south. The s t r a t a  a re  highly folded a . d  faul ted.  Locally, t he  dip may 

vary from hor izocta l  t 3  ver t i ca l .  

The weathered rock probably can be excavated with, mechanized ear:;h- 

moving equipment, but  it may be necessary t o  use a roo te r  t o  loosen t h e  

101;er por t ions ,  

* Drawing D-39516. 
** 

Corps of Engineers, Foundation Investigations,  u~~~ Metallurgical  
Development Laboratory, Preliminary Report (Apri l  1961). 



I n  excavat ions t h e  weathered rock o r  overburden can be expected t o  

rai l  along t h e  lowest bedding p lane  exposed a t  t h e  toe  of t h e  excavat ion 

a t  t h e  no r th  s i d e .  On t h e  e a s t ,  west,  and south  s i d e s ,  f a i r l y  s t e e p  

s l o ; ~ e s  should be s t a b l e  f o r  t h e  l eng th  of a cons t ruc t ion  pe r iod .  

The bedrock beneath t h e  overburden i s  dark,  ca lcareous  c l a y  sha1.e 

wi th  numerous interbedded s t r a t a  of hard, 13-#iL;-g.r8y., dense t o  crys- ,  

t a l . l i ne  limes tone .  

Although t h e  f r e s h  rock i s  more s t a b l e  than  t h e  over ly ing  weathere<. 

ma te r i a l ,  t h e  s t a b i l i t y  of t h e  upgalp (no r th )  s i d e  of any excavat ion 

s lope  i s  ques t ionable  i f  t h e  d i p  of t h e  rock i s  f l a t t e r  t han  t h e  s lope  

of t h e  excavat ion.  I n  any o t h e r  d i r ec t ion ,  it i s  be l ieved  t h a t  near1.y 

v e r t i c a l  s lopes  i n  t h e  f r e s h  rock w L l l  be s t a b l e  i f  t hey  a r e  p ro tec t ed  

a g a i n s t  weathering d i s i n t e g r a t i o n .  I n  a d d i t i o n  t o  being s u b j e c t  t o  

r a i r l y  r a p i d  weathering d i s i n t e g r a t i o n ,  t he  f r e s h  sha le  i s  moderatel). 

s o f t  and i s  e a s i l y  broken, i f  s h o t .  

Because of t h e  i n c l i n a t i o n  of t he  strata and t h e  a l t e r n a t i n g  

sequence of hard and s o f t  l a y e r s ,  hxrd s t r a t a  may extend up i n t o  t h e  

overburden considerably n igher  than t h e  gene ra l  base of weathering with 

a r e s u l t i n g  i r r e g u l a r  con tac t  between t h e  f r e s h  and weathered rock.  

The water  t a b l e  on t h e  s i t e  i s  apparent ly  h igh .  Both t h e  weathere6 

rock and t h e  f r e s h  rock a r e  r e l a t i v e l y  impermeable, and t h e  amount of' 

ground water  e n t e r i n g  an  excavat ion should be r e l a t i v e l y  small. Becs.use 

of t h e  high water  l e v e l ,  waterproofi.ng and drainage should be provided 

where f l o o r  grades a r e  below t h e  su r face .  

5.3 Grading and Drainage 

The s i t e  s h a l l  be graded so  t h a t  ground su r face  w i l l  s lope  away 

from a l l  t h e  s i d e s  of t he  bu i ld ing .  Storm water  w i l l  be c o n t r o l l e d  on 

su r face  by proper  grading.  A t i l e  f 'ooter  d r a i n  around basement wal l s  

should d r a i n  t o  a low po in t  wi th in  t h e  s i t e  a r e a .  

5 .4  Roads 

No new roadwork i s  contemplated; t h e  i n t e n t  i s  t o  u t i l i z e  t h e  

proposed roadways of t h e  proposed Tsansuranium Process F a c i l i t y .  



5.5 'Jnderground Lines 

The following service  l i n e s  s h a l l  be run from the  bui ld ing 

perimeter. 

5.5.1 Potable Water 

Cast i r o n  pipe from west s ide  of TFCDF, then south t o  connect t o  

f i r e  water supply l i n e  on supply s ide  of pos t  ind ica to r  valve. 

5.5.2 F i r e  Water 

Cast i r o n  pipe from west s ide  of TFCDF, then south t o  f i r e  wat,er 

loop of t h e  proposed Transuranium PI-ocess F a c i l i t y .  

3.5.3 Cooling Tower Water 

S t e e l  pipe l i n e s  from TFCDF l;o p lan t  cooling tower. 

5 .  Radioactive Waste Drain 

Cast i ror ,  pipe from hot  l i q u i d  waste p i t  t o  jo in  radioact ive  

wz,ste sewer near f a c i l i t y .  

5.5.5 Process Drain 

V i t r i f i e d  c lay  pipe from TFCDF t o  proposed TFCDF process waste 

basin.  

5.5.6 Sani tary  Drain 

V i t r i f i e d  c lay  pipe from TFCIF t o  e x i s t i n g  san i t a ry  manhole. 

5.5.7 Storm Drain 

V i t r i f i e d  c lay  pipe from TFCIF* 

5.5.8 Steam 

Steam l i n e  from TFCDF t o  cornion point  with Transuranium P r o c e ~ s  

F a c i l i t y  system and Piant  4-in.-high pressure supply main. 

5.5.9 E l e c t r i c a l  Power 

Conduit from new substa t ion,  shared with Transuranium Process 

F a c i l i t y ,  t o  building.  



5.5.10 Cel l  Exhaust 

Reinforced concrete pipe from TFCDF t o  proposed fan  adjacent t o  

stack.  

5.5.11 Hot Off-Gas 

S ta in less  s t e e l  duct from TI?CDF t o  c e l l  exhaust a i r  duct. 

5.5.12 Demineralized Water 

Aluminum pipe from TFCDF t o  Transuranium Process F a c i l i t y  

system. 

5.5.13 Subdrain 

Drain t i l e  pipe around periphery of basement walls .  

5.6 Landscaping 

The a rea  dis turbed by construc1;ion s h a l l  receive a dressing of 

topso i l .  

5.7 Fencing 

A por t ion of ex i s t i ng  fencing on south s ide  of TFCDF i s  t o  be 

removed. A new 7-ft-high chain-l ink fence w i l l  be included t o  enclose 

TFCDF on the  west, north, and e a s t  :;ides with the  ex i s t i ng  fence of 

t he  a rea .  

6.  STRUCTURAL MJD ARCHITECTURAL 

The TFCDF w i l l  be designed t o  (:omply with the  Southern Building 

Code, Group G,  I ndus t r i a l  Occupancy;, Type I V ,  Non-Combustible 

Construction. The bui ld ing w i l l  provide space f o r  c e l l s ,  o f f  i ces ,  shops:, 

and working areas ,  a s  shown on ORNL DWGS D-4596745971. It w i l l  be 

coted t h a t  the  f a c i l i t y  i s  shown a s  two un i t s .  It i s  hoped t h a t  funCing; 

w i l l  be s u f f i c i e n t  f o r  constructinn of t he  e n t i r e  f a c i l i t y ;  i n  t h e ;  

zv:nt t h a t  s u f f i c i e n t  funds a re  not avai lable ,  it i s  des i red t h a t  t h i s  

f a c i l i t y  be so designed t h a t  construction of p a r t  o r  a l l  of Unit 2 c2,n 

32 delayed without mater ia l ly  increasing the  ove ra l l  cos t  of the  facj.1it.y. 













The TFCDF w i l l  be c l a s s i f i e d  f o r  rad ia t ion  hazard and exposure con- 

t r o l  i n  accordance with ORNL Health Physics Manual, a s  revised 

August 4, 1961. Table 6 provides an order of magniture comparison of 

alpha and gamma contamination within t he  building.  Each a rea  i s  

evaluated on t he  bas i s  of the  funct2-ons it i s  designed t o  do. The 

columns on the  l e f t  ind ica te  the  rad ia t ion  l eve l s  l i k e l y  f o r  each a rea  

most of t he  time. The right-hand columns ind ica te  the  probable peak 

l eve l s  these areas  a re  l i k e l y  t o  a t c a in  during the  performance of t h e i r  

functions.  Good housekeeping proceclures w i l l  maintain t he  laboratory 

a t  the  f igures  given under the  "norrnal l eve l "  column. Laboratory 

personnel requirements a r e  based on a maximum of 30 people on any one 

s h i f t  and a maximum of 50 people f o r  a l l  s h i f t s .  

Table 6. Radiation Level Schedule 

Normal Level 
Alpha 
(Mpc)* 
( ~ b o v e  Specia l  Operations 
Back- Gamma Aluha Garmn~.  

Areas ground! (mr/hr ) (MPc) * (mr/hr) 

Zone 1 areas  < 0.1 9 c k -  < 0.1 back- 
ground ground 

Zone 2 areas  < 0.1 0.25 1 0.25 

Zone 3 areas  0.2 2 0 5  2 2.5 
( ~ x c e ~ t  a s  noted below) 

Iiot change room 0.2 0,25 2 2.5 

Maintenance operating a rea  0.2 2.5 2 lo** 
(1n v i c i n i t y  of glove 
maintenance room) 

*Maximum permissible concentration f o r  mixture of alpha emitters  i n  
a i r  (I X 10-l~ p ~ / m l ) .  MPC higher than t h i s  i f  only u2 ', u2 3 2 ,  Th involved. 

**When one sh ie ld  door i s  open o r  a f u e l  element i s  i n  decontamina- 
t i o n  room. 



6.1 Personnel and Equipment Flow 

The alpha-contamination hazard and the high-level gamma rad ia t ic~n  

within the c e l l s  require pa r t i cu l a r  a t t en t ion  i n  dealing with the  per-  

sonnel and equipment flow. Figure 12 r e p ~ e s e n t s  personnel t r a f f i c  flow 

within the  laboratory.  The zoning of the areas  and the l i m i t  t o  norn~al 

gersonnel entry  a re  shown. 

6.1.1 Cel l  Access Cr i t e r i a  

The e n t i r e  c e l l  s t ruc ture  w i l l  be sealed. Maximum permissible 

ieak r a t e  i s  0.02% of c e l l  volume per hour. The c e l l  s t ruc ture  w i l l  be 

divided i n t o  th ree  ty-pes of c e l l s  based on the po ten t ia l  contaminatic~n 

hazard which i s  associated with the  operations t o  be performed i n  each. 

The Mechanical Processing and the Contaminated Fabrication c e l l s  w i l l  

become highly contaminated;:md, -tienma they must be remote maintenanc:e 

ce l l s .  The Chemical Cell ,  having a l e s s e r  po ten t ia l  f o r  becoming con- 

taminated, w i l l  be maintained by corltact techniques. Should operations 

ir, the  Chemical Cel l  become d i r t y  i:; nature,  the removzble blocks 

between it and the biechanical Froceusing Cel l  w i i i  allow a changeover 

t o  remote maintenance technique. T?e Clean Fabrication Cel l  w i l l  ha\?e 

the  l e a s t  po ten t ia l  f o r  contamination; thus,  equipment i n  t h i s  c e l l  w i l l .  

be serviced by contact maintenance a f t e r  the gamma source i s  removed. 

Cell  equipment f o r  the highly contaminated c e l l s  ( ~ e c h a n i c a l  

Processing and Contaminated ~abrica1;ion) i s  t o  be designed f o r  operat;iorts 

on the basis  of no-personnel-entrance in to  the  c e l l s  proper, with a l l  

maintenance of equipment being accor~plished by remote control  o r  thrcugh 

gloves a f t e r  decontamination. No pc?rsonnel a r e  expected t o  en te r  f a r t h e r  

t .hm the i n t e r i o r  of the decontamin:ttion c e l l .  Special  precautionaq- 

procedures a re  required f o r  such entrance. Normally, no entrance 

f a r the r  than the  maintenance operatfing area  i s  contemplated. 

Access t o t h e  contact maintenance c e l l s  w i l l  be through holes i n  the  

c e l l  roofs. Normally, these holes w i l l  be closed and sealed with r e -  

movable concrete plugs. 





6.1.2 Equipment Flow 

Figure 13  i l l u s t r a t e s  the  flow scheme f o r  equipment wi thin  the  

building and c e l l s .  A l l  cold equiprient f o r  the remote maintenance c e l l s  

w i l l  en te r  through the  Airlock i n t o  the  Glove Maintenance Etoom. These 

it i s  remotely picked up by the  cel?  crane o r  r e c t i l i n e a r  manipulator 

and the  item passes through the  gamria-shield:' gates i n t o  the  c e l l s .  

A cask, weighing up t o  30 tons,, may be brought i n  through the  roof 

hatch of the  Airlock. A t ruck can t ranspor t  t h i s  cask i n t o  the  

Decontamination Cel l  where the  contents may be removed by the  c e l l  crane 

o r  r e c t i l i n e a r  manipulator. 

Radioactive objects  from the  c e l l s  can be removed d i r e c t l y  through 

the  t r an s f e r  po r t s  and i n t o  a cask. One la rge  t r an s f e r  por t  i s  located 

i n  the  top of each c e l l  except the  Chemical Cell ;  thus ,  the re  a r e  ths2e 

1-arge t r an s f e r  por t s  i n  the  roof .  One t r a n s f e r  por t  i s  located i n  the  

common wall  between the Contaminated Fabrication and the  Clean Fabrica- 

t i o n  Cells .  I n  addit ion,  holes w i l l  be provided f o r  f u tu r e  t r a n s f e r  

posts  i n  the  following wal l  locat ions:  ( a )  between the  Clean Fabr icat ion 

Cel l  and the  Contaminated Fabr icat ion Cell ;  (b)  between the  Contaminz~tecl 

Fabrication Cel l  and the  Mechanical Processing Cell ;  and ( c )  between the  

Mechanical Processing Cel l  and the  Chemical Cel l .  A pneumatic transf 'er  

system f o r  t r ans fe r r ing  small s o l i d  samples from the  c e l l  i n t e r i o r  t o  

t,he c e l l  roof w i l l  be provided i n  both the Mechanical Processing Cell- 

and the  Contaminated Fabr icat ion CeLl. 

Thorium and uranium n i t r a t e  so:-utions may be received i n  shielded- 

t r an s f e r  cakks. Provisions w i l l  be made f o r  possible fu tu re  i n s t a l l a -  

t.ion of a feed-cask glove-box cubic:!e on the  roof of the  Chemical Cel.1. 

P'rom t h i s  a rea  solut ions  may be t rans fe r red  by gravi ty  t o  the  c e l l  below. 

One-way t r a n s f e r  por t s  ( t r an s f e r  i n t o  c e l l  only) w i l l  be provided 

f o r  passing objects  from the  operating a rea  t o  the  c e l l  area .  They will. 

be d i s t r i bu t ed  a s  follows: Chemica:! Cell ,  1; Mechanical Processing 

Cell ,  2; Contaminated Fabr icat ion Cell ,  2; Clean Fabrication Cel l ,  1; 

&contamination Cel l ,  1. 





6.2  Area Descriptions 

6 .2 .1  Ce l l  S t ruc tu re  ( ~ e n e r a l )  

The h o t - c e l l  s t r u c t u r e  cons i s t s  of t h e  Clean Fabr ica t ion Cel l ,  

t h e  Contaminated Fabr ica t ion Ce l l ,  the  Mechanical Processing Ce l l ,  t h e  

Chemical Ce l l ,  the  Decontamination Ce l l ,  and the  Hot-Equipment Storage 

Ce l l .  The Glove Maintenance Room and t h e  Airlock a r e  appended t o  t h i s  

s t r u c t u r e .  Regular concrete of 5-112-ft thickness i s  used f o r  most of 

t h e  b io log ica l  sh ie ld ing;  l e s s e r  thicknesses of regular  concrete w i l l .  

be used where rad ia t ion  i n t e n s i t i e s  a r e  reduced; and high-density 

concrete o r  s t e e l  w i l l  be used where space i s  important.  The i n t e r i o r  

faces  of t h e  c e l l s  w i l l  be f in i shed  according t o  the  following schedule: 

Ce l l  Floor and Wainscoting* Walls and Ceilink; -- 

Contaminated Fabr ica t ion Type 30~kL.~sta in less  siteel Carbon steel .  

Clean Fabr ica t ion Type 3OLbL s t a i n l e s s  s t e e l  Sealed and painted 

igiechanical Rrocessing Type 304L s t a i n l e s s  s t e e l  Carbon s tee l .  

Chemical Processing Type 3WL s t a i n l e s s  s t e e l  Type 304L s t a i n l e s s  
s t e e l  

Decontamination Type 30i>L s t a i n l e s s  s t e e l  Carbon steel.  

Hot-Equipment gtorage Painted Sealed and painted 

The l i n e r  a t  t h e  roof of t h e  Mechanical Processing, Contaminatecl 

Fabricat ion,  and Decontamination CeLls w i l l  be designed t o  permit cu t t ing  

and rewelding a f t e r  the  roof blocks have been removed. The roof blocks 

w i l l  be preformed concrete s l abs  and w i l l  be provided with l i f t i n g  b a i l s .  

The roof block w i l l  be designed i n  sec t ions  so  t h a t  no s ing le  block 1ri1.l. 

weigh more than 30 tons (crane capacity)  . 
The c e l l s  w i l l  be designed t o  withstand an i n t e r n a l  shock wave of 

YO0 psf and a maximum energy of 270 f t - l b - f t 2 .  

A Decontamination Ce l l  having -Lhree s h i e l d  door assemblies w i l l  be 

provided t o  permit the  crane and ma~lipulators t o  pass from the  Remote 

Maintenance Cel ls  t o  t h e  Recontamination Ce l l  and then t o  t h e  Glove 

Maintenance Box. The Remote Maintenance Ce l l  cranes w i l l  use unders!.un{: 
-- -- 

*Waknscoting w i l l  extend t o  the  bottom of the  windows. 



ho i s t s  such t h a t  the  ho i s t s  can run from one bridge t o  another.  The 

mechanism i n  the  Remote Maintenance d e l l s  and i n  t h e  Decontamination 

Ce l l  and Glove Maintenance Room sha:Ll be arranged t o  permit t he  ho i s t s  

t o  t r a v e l  from the  Glove Maintenance Room i n t o  e i t h e r  of t h e  Remote 

Maintenance Cells  without in te r rup t ion  f o r  plugging the ho i s t  i n t o  a 

wall  socket ( a  device which e i t h e r  s lugs  i n t o  t he  bridge o r  uses t r o l l e y  

pickups from the  bridge w i l l  be acceptable) .  Su i tab le  devices must be 

provided both i n  t he  Remote Maintenance Cel ls  and i n  the  Decontamination 

Cel l  t o  permit t he  remote c e l l  bridges t o  be removed t o  the  Glove 

Maintenance Room f o r  maintenance purposes. Manipulator bridges w i l l  be 

removed by t he  c e l l  ho i s t ,  

6 .2 .1 .1  Contaminated Fabrication Cell .  - The Contaminated Fabr ica -  

t i o n  Cel l  has i n t e r i o r  dimensions o:? approx 20 f t  X 40 f t  X 18 f t  hig;h; 

one a rea  i n  t he  c e l l  s h a l l  have a f a l s e  f l o o r  covering a p i t  6 f t  deep % 

20 f t  long x 10  f t  wide. The c e l l  :is provided with nine window openjngs 

with l i n e r s ,  f i v e  of which a r e  t o  be f i l l e d  with removable concrete 

blocks and four  of which a r e  t o  be equipped with windows. A l l  openings 

v i l l  be sealed with a gLass p l a t e ,  removable on the  hot s i d e .  Removable 

wal l  plugs f o r  f u tu r e  service  i n s t a l l a t i o n  w i l l  penetra te  t he  walls  of 

thr: c e l l  from the  second f l o o r  of the  building.  Ten plugs approx 4 I.n. 

i n  diameter w i l l  be arranged a t  each c e l l  module. These plugs must be 

so  designed t h a t  services  provided by them may be changed without con- 

tamination of t he  c e l l  ex t e r i o r .  I11 addit ion,  t en  l-in.-diam stainless 

s t e e l  pipes extending through the  wall  from the  second f l o o r  w i l l  be 

provided f o r  each c e l l  module. These w i l l  be equipped with a su i t ab l e  

disconnect f i t t i n g  ins ide  the  c e l l  and capped on the  outs ide .  A l l  

service  pipes s h a l l  be access ible  t o  t he  r e c t i l i n e a r  manipulator, 

A 3-ton crane and one General Mills  (GM) Model 300 manipulator 

a r e  located i n  the  Contaminated Fab.:ication Cel l .  Four p a i r s  of 

Cectra l  Research Laboratory (CRL) Model A manipulators w i l l  be provided 

a t  the  window loca t ions .  Plugged and sealed sleeves f o r  fu tu re  manipu- 

l a t o r s  w i l l  be provided i n  each module t h a t  has a plugged window l t n e r .  

A t o t a l  of four  holes, with rerlovable plugs and alpha s ea l s  on t,he 

ins ide  of the  c e l l ,  s h a l l  be provided f o r  periscope i n s t a l l a t i o n ,  



6.2.1.2 Clean Fabrication Cel l .  - The Clean Fabrication Cell ,  with 

i n t e r i o r  dimensions of approx 20 f t  X 16 f t  X 24 f t  high, i s  located a t  

one end of the  c e l l  s t ruc ture ,  Personnel and equipment access w i l l  be 

through a roof plug. The c e l l  w i l l  be provided with s i x  window l i n e r s ,  

each with a gas-t ight-seal  g lass  on the  hot s ide .  Three sh ie ld  windows 

w i l l  be provided f o r  t h i s  cell ,and <;he ex t r a  l i n e r s  w i l l  be blocked 

with removable concrete plugs which may be readi ly  replaced by a sh ie ld  

window from outside the  c e l l .  Each module w i l l  have ~ 1 %  2-in.-diam 

s t a in l e s s  s t e e l  conduits cas t  i n  the concrete f o r  a t o t a l  of 36 f o r  the 

c e l l .  This conduit w i l l  run from the second f l oo r  of the  building t o  

the  c e l l  i n t e r i o r .  Also, t en  1- in . - -d im s t a in l e s s  s t e e l  pipes extending 

through the wall  from the second f l o o r  and flanged a t  both ends w i l l  

be provided f o r  each module. Three pa i r s  of CRL Model D heavy-duty 

master-slave manipulators w i l l  be provided f o r  the windows. Manipulator 

sleeves s h a l l  be sui table  f o r  Model A maAipulators; spare manipulator 

sleeves s h a l l  be plugged and sealed.  A Model 100 GM manipulator o r  

egzal w i l l  be provided. The manipulator w i l l  be arranged so t h a t  the  

manipulator and the bridge dr ive  motor can be l i f t e d  out of the  c e l l  by 

the  building crane. A 3-ton, remote-operated, top-riding overhead crane 

s h a l l  be provided. A t o t a l  of three  holes,  with removable plugs and 

alpha s ea l s  on the  ins ide of the  c e l l ,  s h a l l  be provided f o r  perisco1)e 

i n s t a l l a t i on .  

6.2.1.3 Mechanical Processing Cell .  - The Mechanical Processing 

Cell has i n t e r i o r  dimensions of appi-ox 20 f t  x 32 f t  x 18 f t  high and 

i s  provided with seven window liner:;, each of which i s  sealed on the  

ins ide with a replaceable, 1-in.- thlck glass  p l a t e  on the hot s ide .  

Four of the l i n e r s  w i l l  be equipped with windows, and the remaining 

three  w i l l  be f i l l e d  with removable concrete blocks. Ten removable wall. 

service plugs a t  each c e l l  module w f l l  penetrate the walls from the 

second f l oo r .  Plugs w i l l  be designed t o  prevent contamination of the  

building when the service i s  changed. Also, ten 1-in.rdiam s t a in l e s s  

s t e e l  pipes extending through the w c t l l  from the second f l o o r  w i l l  be 

provided f o r  each modulej these wi1:- be equipped with a su i tab le  



disc0nnec.t ins ide  the  c e l l  and capped outside.  One 3-ton, underslung: 

bridge crane and one Model 300 GM manipulator a r e  t o  be provided f o r  

t h i s  c e l l .  Four pa i r s  of CRL Model A manipulators a r e  required f o r  the  

four  sh i e ld  windows. Plugged and sealed manipulator sleeves w i l l  be 

provided a t  the th ree  spare window Liners. A t o t a l  of th ree  holes,  xith. 

removable plugs and a lpha s ea l s  on the  ins ide  of t he  c e l l ,  s h a l l  be 

furnished f o r  periscope i n s t a l l a t i o n .  

6.2.1.4 Chemical Cel l .  - The Chemical Cel l  has i n t e r i o r  dimensions 

of approx 16 f t  x 20 f t  x 30 f t  high. Provisions a r e  t o  be made t o  con- 

ve r t  t h i s  c e l l  from contact  maintenance t o  remote maintenance. S ix  

window l i n e r s  designed t o  receive a 1-in.- thick-glass s e a l  window on 

the  ins ide  face w i l l  be provided. The l i n e r s  w i l l  be plugged with re -  

movable concrete blocks. Plugged and sealed holes f o r  Model A ma nip^- 

l a t o r s  w i l l  be provided above a l l  window l i n e r s .  Two s l o t s ,  approx 

12 i n .  wide x 3 f t  long i n  cross sect ion,  a re  t o  be oast  i n t o  each of 

the  three  ex t e r i o r  walls .  These s l o t s  w i l l  run from the  second-floor 

l e v e l  outside the  c e l l  t o  a point  approx 20 f t  above the  f l o o r  ins ide  

the  c e l l .  Stepped hor izonta l  holes,  4 in .  i n  diameter, s h a l l  run 

through t he  c e l l  wall  a t  the  basement l eve l .  Ten holes s h a l l  be provided 

or, each wall .  I n  addit ion,  t en  1-in.-diam s t a i n l e s s  s t e e l  pipes througl- 

the  wall  from the  second f l o o r  a re  t o  be provided a t  each c e l l  module. 

They w i l l  be capped ins ide  the  c e l l  and valved a t  t he  outside.  Pro- 

v is ions  s h a l l  be made t o  allow fu tu re  passage of t he  Mechanical Process- 

ing Cel l  bridge crane and GM manipu!-ator onto a s e t  of t r an s l a t i ng  

tracks i n  t he  Chemical Cell .  A t o t a l  of two holes,  with removable  plug^ 

and alpha s ea l s  on t he  ins ide  of t he  c e l l ,  s h a l l  be furnished f o r  

periscope i n s t a l l a t i o n .  

6.2.1.5 Decontamination Cel l .  - The Decontamination Cell ,  with 

dn te r io r  dimensions of approx 22 f t  X 16 f t  x 24 f t ,  i s  designed t o  

permit decontamination and disassembly of hot equipment a s  well  a s  

entrance and e x i t  from the  l imi ted access a rea  i n t o  the  c e l l  s t r uc tu r e .  

k'our window l i n e r s ,  each with a gas-t ight-seal  g lass  on the  hot s ide ,  

w i l l  be provided. Two sh ie ld  windo~rs w i l l  be provided and the  o ther  

l i n e r s  w i l l  be blocked with a removable concrete 2 l . d ~  which may be 



replaced read i ly  by a sh ie ld  window from outside the  c e l l .  One p a i r  of 

Model A master-slave manipulators w i l l  be provided a t  each window, and 

plugged and sealed through-.tubes w i l l  be provided a t  the  plugged-window 

opening. Each module w i l l  have s i x  2-in.-diam bent carbon s t e e l  ccnduits 

and t en  1- in .  -diam s t a in l e s s  s t e e l  bent pipes a t  convenient e levat ions .  

Sealed por t s  t o  t he  equipment stora6:e room and t o  the  f u e l  storage b r s i n  

s h e l l  be provided. 

6.2 .lo 6 Glove Maintenance Room. - The Glove Maintenance Room w i  11 

consis t  of a lower sect ion f o r  equipment t r ans f e r ,  manual repa i r  through 

gloves, decontamination, and an uppbr sect ion designed f o r  the  remote 

maintenance of the  c e l l  crane and the GM manipulators. The upper por t ion 

of the  Glove Maintenance Room w i l l  contain a monorail and one 3-ton 

e l e c t r i c  ho i s t  t o  a s s i s t  i n  disasserihly and repa i r  work. The walls  w i l l  

cronsist of a carbon s t e e l  p l a t e  appi-ox 1/2 i n .  t h l ck  with numerous 

ac ry l i c  p l a s t i c  windows and glove por t s  s t r a t eg i ca l l y  located t o  permit 

the  performance of the  work. A 12-in. bagging por t  w i l l  be provided on 

eacn face of the  Glove Maintenance Poom. A hatch, approx 6 f t  x 7 f t , ,  

f o r  introduction and removal of casks and equipment w i l l  be provided 

on the  roof of the  room. The hatch w i l l  be designed f o r  bagging 

op-rations and w i l l  be sealed with a horizonkally operating door. R ~ . i l s  

f o r  a 30-ton t r ans f e r  t rucb  w i l l  be provided on the  f l oo r .  A removable 

sect ion of the  r a i l  w i l l  be provided f o r  the  gap created by the  s l i d ing  

sh ie ld  door of %he Decontamination Cell .  The i n t e r i o r  and ex t e r i o r  of 

the  Glove Maintenance Room w i l l  be c:oated with Amercoat No, 99 protec~tia-e 

pa in t  system. Hinged work benches w i l l  be located on the  i n t e r i o r  ws.11 

t o  f a c i l i t a t e  t he  maintenance work, Floors w i l l  be %&e 3ML s t a in l e s s  

s t e e l .  

6.2.1,7 Airlock. - An Airlock w i l l  be provided adjoining the  Glove 

Maintenance Room. A sealed door, 4 f t  wide and 7 f t  high, f o r  persorlnel 

and equipment i s  provided from the Wntenance  aperating area .  The seal  

aoor between the  Airlock and the  Glove Maintenance Room w i l l  be 7 f t  wid.e x 

7 f t  high. A sealed hatch, approx 7 f t 2 ,  w i l l  be provided i n  the  top of' 



the  Airlock. The walls w i l l  consis t  of carbon s t e e l  p l a t e  approx 

1/2 i n .  th ick  and w i l l  be coated wi-th protective paint  on the i n t e r i o r  

and ex t e r i o r .  Acrylic p l a s t i c  windows with glove por ts  w i l l  be pro- 

vided i n  t h i s  area .  The f l oo r s  w i l l  be t'ype 304L s t a in l e s s  s t e e l .  

6 .2 .1 .8  Fuel Storage Basin. - The Fuel Storage Basin w i l l  be located 

in:.the Fuel Storage Room(.and w i l l  connect with the Decontamination Cel l  

by' means of a canal .  The basin i s  -to be water- f i l led  t o  a 22-f t  l eve l .  

The end under the hatch (approx 10 f t  x 8 f t )  i s  t o  have a depth of 

32 f t .  The Btorage Basin s h a l l  be painted.  A 25-gpm-demineralizer 

system s h a l l  be provided, 

6.2.1.9 Hot Equipment Storage Cell .  - A Hot-Equipment Storage Cell  

w i l l  be provided i n  the basement of the building and w i l l  connect t o  the  

operating c e l l s  through a 6 - f t  x 7-Pt hatch i n  the  f l o o r  of the  Decori- 

tamination Cel l .  The c e l l  walls w i l l  be 18 in .  of regular concrete. 

S ix  zinc bromide windows, approx 12 i n .  X 18 i n ,  with alpha-seal  windowps, 

w i l l  be provided. The walls ,  ce i l ings ,  and f l oo r s  of t h i s  c e l l  w i l l  be 

f in i shed  with A-cercoat N g ,  953. A 3-ton, t9-p-ri",ir,g crzr,e 226 h ~ i s t  %rill. 

be provided. Means w i l l  be provide13 f o r  maintenance of the  bridge,  The 

ho is t  w i l l  be maintained i n  the  Glo~re Maintenance Room. 

5.2.2 F i r s t  Floor 

6 .2 .2 .1  Offices. - The fo1low:ng off ices  w i l l  be provided: an 

Operating Office t o  provide room f o r  s i x  desks with access t o  the  Ce3.1 

Operating Area; s i x  Technical Offices, each t o  provide room f o r  two C1esE;s 

with access t o  the  entrance corridoi-; Health Physics Office with access 

t o  the Cel l  Operating Area plus a Secretary 's  Office with access t o  the  

entrance corr idor .  

6.2.2.2 Lunch Room, .-  A combination lunch and conference room 

equipped with sink,  re f r igera to r ,  arid stove. 

6.2,2.3 Ce l l  Operating Area, -- The Cel l  Operating Area w i l l  be 

located on the f i r s t  f l o o r .  A l l  controls,  viewing, and operation of 

the  c e l l s  w i l l  take place from t h i s  area.  



6.2.2.4 Maintenance Operating Area. - The Maintenance Operating 

Area surrounds the  Glove Maintenance Room and i s  t o  provide working 

space f o r  personnel and easy movement of equipment. This a rea  extends 

upvard through the second and t h i r d  f l oo r s .  

6.2.2.5 Receiving Area. - The Receiving Area w i l l  be provided with 

a truck access and a double door with an opening of 12 f t  x 12 f t .  The 

door w i l l  be nonilally secured and made weather t i g h t  t o  minimize a i r  

leakage. The hatch above t he  Receiving Area w i l l  be motorized and 

interlocked with the  ex t e r i o r  door. 

6.2.2.6 Fuel Storage Room. - Ibe Fuel Storage Room w i l l  be located 

on the first f l o o r  and w i l l  house the  Fuel Storage Basin and r e l a t ed  

equipment. 

b.2.3 Second Floor 

6.2.3.1 Equipment Rooms. - Space s h a l l  be provided f o r  i n s t a l l e t i o n  

of a i r  conditioning, e l e c t r i c a l ,  and circulating-water equipment. A 

space adjacent t o  the  c e l l  wall approx 5 f t  wide s h a l l  be l e f t  f r e e  of 

equipment i n  order t o  allow f o r  ins-Lallat ion of service  i n  the  spec ia l  

service tubes and 8or movement of e~uipment  by an overhead powered 

~ c n o r a i l  crane (1-ton capacity) . 
6.2.3.2 Chemical Makeup Room. - The preparation and short-term 

storage of chemicals f o r  the  process w i l l  take place i n  the Chemical 

Ma?~up Room. 

6.2.3.3 Development Laboratory. - This room i s  reserved f o r  t he  

cold development of equipment and f o r  operations involving preparation 

ef  inaterials t h a t  are  t o  be used i n  the  fabr ica t ion  c e l l s .  

6.2.3.4 Warm Shop. - The Warm Shop i s  an open area  where s l i g h t l y  

radioactive equipment may be repaired o r  s e t  up. 

6.2.3.5 Sampling Area. - Saapl-es of process solut ions  from the  

Chemical Cel l  w i l l  be taken i n  t h i s  area .  



6.2.3.6 Checking and Holdup A r e a .  - This a rea  i s  located on the  

second f l o o r  d i r e c t l y  above the  Receiving Area and serves as  a check-. 

point  f o r  equipment movements i n  and out of the  Maintenance Operating; 

Area. 

6.2.4 Third Floor 

This a rea  houses the  c e l l  roof and the  top of the  Glove Maintenance 

Room. Two bridge cranes (30-ton capacity)  on separate t r ack  systems 

serve these areas  and provide f o r  easy movement of heavy ob jec t s  such 

a s  casks and roof blocks. The crane over the  Maintenance Operating 

Area w i l l  have a span of approx 50 J ' t  and w i l l  be of standard construc- 

t ion .  The crane over the  c e l l  roof w i l l  have a span of approx 25 f t  

snd w i l l  be of the  double drm-two hook type i n  order  t h a t  roof plugs 

may be held i n  a hor izonta l  a t t i t u d e .  Sh i f t i ng  of a load from one cr.;ne 

t o  another w i l l  be accomplished by placing the  load on a track-mounted 

dol ly  which moves between t he  two-crane service  area .  

A port ion of the  Cell  Roof Area w i l l  be used a s  a mockup a rea  f o r  

c e l l  equipment; the  remaining a rea  v i l l  be used f o r  access t o  t r a n s f e r  

por t s ,  roof plugs, e t  ce te ra .  

6.2.5 Basement 

6.2.5.1 Chemical Cel l  Pump Tunnel, - - The Chemical Ce l l  Pump Tunnel 

w i l l  extend along two s ides  of the  Chemical Cell .  I t  w i l l  be used t o  

house vulnerable equipment items during periods when the  c e l l  1s  usei. 

a s  a contact  maintenance f a c i l i t y .  

6.2.5.2 Storage Ce l l  Corridor, - The Storage Cel l  Corridor w i l l .  

extend along two s ides  of the  Equipment Storage Ce l l  t o  provide viewing 

zn? access f o r  emergency maintenance purposes, 

5.2.6 Outside F a c i l i t i e s  

F ina l  f i l t r a t i o n  equipment f o r  both c e l l  ven t i l a t i on  air and f o r  

vessel  off-gas s h a l l  be s i t ua t ed  out,side the building and provided with 

minimum eiquipment necessary f o r  repl-acement of f i l t e r s  and c ~ n t a i n m e r ~ t  

of rad ioac t iv i ty .  Waste surge tanks s h a l l  a l s o  be separate ly  house. 

Eeabing and l i gh t i ng  w i l l  be minimal. a s  the bui ld ing w i l l  be occupiec. 

f o r  only shor t  periods each week, 
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6.3 Building Structure  

6.3.1 Below Grade 

Footings, slab,  and walls s h a l l  be 3000-lb reinforced concrete 

designed i n  accordance with l a t e s t  ACI  code. Reinforcing bars s h a l l  be 

b i l l e t  o r  r a i l  s t e e l  ASTM A-305. Foundations s h a l l  be waterproofed 

below grade. Footings s h a l l  extend below f r o s t  l i ne .  Bearing pressures 

s h a l l  be: 6000 psf maximum on overburden; 12,000 psf maximum on f r e sh  

rock. 

6.3.2 Above Grade 

Building s t ruc tu ra l  framing :;hall consis t  of s t ruc tu ra l  s t e e l  

columns, beams, and girders  (including crane r a i l s  ) designed i n  accordance 

with AISC standards and American We?-ding Society Specifications.  Floor 

slabs s h a l l  be reinforced concrete having compressive strength of 4000 p s i  

f o r  slabs on grade and 3000 p s i  f o r  a l l  other slabs.  

6.4 Exterior Walls 

Exterior walls s h a l l  be constrtlcted of concrete, load bearing, 

hollow masonry block conforming t o  ASTM C-90-52 with Duro-wall re in -  

forcement a t  every second course. A l l  ex te r io r  surfaces of concrete 

block wall  exposed t o  weather s h a l l  receive two coats of c lea r  water- 

proof ing. 

6.5 Roof 

The roof s h a l l  consist  of metal- roof decking supported on struct.urs.1 

s t e e l  framing with fireproof vapor ba r r i e r  Lexsuco o r  equal, 1 1/2-in. - 
th ick r i g i d  f iberg lass  insulat ion board, Class A - 5-ply buil t-up 

roofing - 20-year type. 

6.5.1 Loadings 

Maintenance Operating Area, i ' i rs t  f l oo r  - 600 psf;  a l l  second flclor 

area - 150 psf ;  s lab  over c e l l s  - 2000 psf; a l l  other f l oo r  areas  - 1.00 psf 

i n  accordance with the  Southern Buil-ding Code. 



6.6.2 Finishes 

Floors i n  the Zone 3 area w i l l  have a f i n i s h  application of 

h e r c o a t  No. 99 protective paint system t o  a thickness of 10 mils. 

Floors i n  the Cell Operating Area, Development Laboratory, Chemical 

Makeup Room, Offices, and Corridor sha l l  be covered with vinyl asbestos 

f loor  covering. Floors i n  change rooms and Ladies' Room spa11 have 

quarry t i l e  f looring. A Portland cement cove base s h a l l  be applied t o  

a l l  walls where f loors  are  not t o  be covered with t i l e .  

6.7 In te r ior  Wa1:Ls and Par t i t ions  

A l l  i n t e r io r  walls and par t i t ions  (other than c e l l  walls) sha l l  be 

constructed of 6-in. limestone aggregate, hollow nonload-bearing block 

with Duro-wall reinforcement every second course. Where hung cei l ings 

occur, the walls and par t i t ions  sbaL1 be extended one course above the 

hung cei l ing except f o r  the pa r t i t i on  walls between zones;in which ccse; 

the walls sha l l  extend from the f loo r  t o  underside of s lab  above. 

Walls i n  change rooms sha l l  have s t ruc tura l  glazed t i l e  wainscot 

5 f t  0 i n .  high and coved base. A chree-coat Keene p l a s t e r  f i n i s h  w i l l  

be provided on walls above wainscot t o  ceil ing.  

Walls i n  the Zone 3 area, except Receiving Area, s h a l l  receive 

Pcnercoat No. 99 protective coating system. 

Walls i n  Zones 1 and 2 and i n  Receiving Area s h a l l  receive three- 

coat system of rubber-latex-base paint.  

6.8 Doors and Exi.ts 

Exits w i l l  conform t o  a l l  appropriate codes. In te r ior  doors and. 

personnel entrance sha l l  be 1 3/4-in., 18-gage, swing-type, f lush,  

hollow metal doors f i l l e d  with noncombustible-type insulation. Secre- 

t a r y ' s  Off ice  door s h a l l  be glazed on top ha l f .  Exterior doors and 

doors between Zones 2 and 3 sha l l  be provided with neoprene interlock 

weather s t r ipping and automatic bot1;om seals .  Swinging doors are  re-. 

p i r e d  f o r  truck entrance. Door frcmes sha l l  be 16-gage cold-rolled 

s t ee l ,  reinforced f o r  1 1/2 pa i r s  of hinges and s t r ikes  and furnished 

with loose T anchors and welded on sldjustable nose anchors. 



The f i n i s h  on a l l  exposed hardware s h a l l  be d u l l  bronze US-10. A 

mortise lockset  with push and p u l l  knobs and 1 1/2 pa i r s  b u t t s  pe r  door 

s h a l l  be provided. A l l  doors s h a l l  have door c losers  except J a n i t o r ' s  

Closet and H and V Equipment Room. Butt hinges f o r  ex t e r i o r  doors sha l l  

be ball-bearing brass  and f o r  i n t e r i o r  doors ball-bearing s t e e l  with 

prime coating. A l l  cylinders s h a l l  be Best Universal Lock Company 

cylinders,  7-pin core. A l l  cores a>-e t o  be designed t o  permit adoption 

of present  master keying system i n  the building.  Door s tops  s h a l l  be 

furnished wherever an opened door o r  an item of hardware s t r i k e s  a wz.11, 

column, o r  o ther  p a r t  of t he  building.  A l l  doors leading t o  t he  extericlr 

s h a l l  receive panic hardware; a l l  ex t e r i o r  doors not used f o r  normal 

en t ry  s h a l l  be operated from ins ide  only. 

Doors and frames i n  t he  Zone 3 area  s h a l l  receive Arnercoat No. 99 

protect ive  coating. A l l  o the r  doors and frames s h a l l  receive a 

fac to ry  prime coat  and two f i n i s h  coats  of enamel. 

Floor hatches s h a l l  be flush-f2-oor type with reinforced 3/16-in. 

dionond-checkered cover, compensaticg spr ing hinges, and f l u s h - l i f t  

handle. A neoprene gasket s n a i l  be provided around perimeter between 

cover and frame t o  reduce air71eaka;l;e. Hatches s h a l l  be painted t he  

same a s  the  doors. 

Ex te r io r  windows w i l l  be provided i n  a l l  o f f i c e s  i n  Zone 1. Two 

observation windows, 114-in. p l a t e  g lass  f ixed  i n  hollow metal frames, 

a re  t o  be provided i n  t he  wal l  sepal'ating t he  Corridor from the  Ce l l  

Operating Area. 

6.10 Ceil ings 

Ceilings i n  Operating Area s h a l l  be acoust ica l ,  mechanically 

suspended type.  The acous t i ca l  t i l e s  s h a l l  be Sonaface s i z e  24 i n .  x 

4e i n .  of noncombustible mineral f i b e r .  The panels s h a l l  conform t o  

l i g h t  r e f l e c t i on  range A, flame res i s tance  A, and noise reduction co- 

e f f i c i e n t  0.80 t o  0.90. A l l  j o i n t s  and voids around penetra t ions  thr-ough 

t he  ce i l i ng  s h a l l  be sealed with v iny l  tape  which matches the  Sonaface 

t i l e .  



Ceilings i n  off ices  and corridorsshalZ be Sonaface acoustical  

suspended-access type supported on extruded aluminum, T bar system. 

The t i l e s  s h a l l  be Sonaface noncombustible mineral f i b e r .  

6.11 S t a i r s  and Gratings 

6.11.1 S t a i r s  

S t a i r s  s h a l l  be designed to  support a l i v e  load of 100 psf .  

S t a i r s  s h a l l  be depressed pan type with safety  nosing and with not l e s s  

than No. 12 U.S.  gage In-tegral subt,reads, r i s e r s ,  and platforms and 

f i l l e d  with concrete. Appropriate rail ings w i l l  be provided. 

6.11.2 Gratings and Frames 

Checker p l a t e  s h a l l  be used t o  cover f loor  openings where 

feasible .  Where vent i la t ion  i s  reqilired, gratings s h a l l  be s t e e l  subwab- 

type with abrasive f i n i s h ,  Frames s h a l l  be constmcted of s t e e l  angles 

secured to  the s t ructure  where feas ib le .  A l l  corners s h a l l  be mitered 

and welds s h a l l  be ground smooth. S t a i r s  and gratings w i l l  be painted 

with Amercoat No. 99 p o t e c t i v e  system. 

6.12 Plumbing Fix:,ures and Accessories 

Appropriate plumbing f ix tures  :;hall be provided i n  the change rooms 

and Ladies ' 1  Ronm with a di s t r ibu t ion  commensurate with the expected 

occupancy of the buibding. No more than one t h i r d  of the number worl.inc; 

i n  the building are  expected t o  occilpy Zone 3 a t  any one time. 

In addit ion,  appropriate fixtm-es f o r  safety  showers, eyewash 

s ta t ions ,  drinking fountains, and jeni  t o r ' s  c losets  a re  t o  be provided. 

7. FIFING SERVICES 

7.1 Waste Disposal System 

' 7 . 1 . 1  Process Waste 

The Process Waste system s h a l l  drain  the en t i r e  building of 

normally nonradioactive waste. After leaving the building on the south 

side,  it s h a l l  enter  a weir-box-type beta-gamma radiat ion monitor which 

vil.1 sound an alarm i n  the control  room. From the monitoring s ta t ion ,  



the stream s h a l l  flow by gravi ty  t o  the  new earthen re tent ion basin jn 

the  v i c in i t y  of process waste basin No. 2 (approx 1100 f t  south of the  

bui lding) .  This discharge l i n e  i s  :;o be s ized t o  drain  approx 50% of 

the spr inkler  system flow. 

A t  the new 100,000-gal re tent ion basin, an overflow l i n e  s h a l l  lun 

t o  the Transuranium basin. The basln s h a l l  a l so  include a valve diver-  

sion arrangement f o r  routing the  basin contents t o  e i t h e r  environment 

o r  t o  the p lan t  cleanup system. Environment discharge may be accompl-ished 

by gravi ty  flow. For plant  cleanup discharge, a pl-ocess Waste dispobal 

t rans fe r  pump (30 gpm - 100 f t  Total  aischarge hea8 (TDH) - 1 hp) w i l l  

be furnished by others.  

The system s h a l l  accept the  water from a l l  building f l oo r  drains,  

equipment drains,  and sa fe ty  showers. 

System piping s h a l l  be of ex t ra  heavy cas t  i ron b e l l  and spigot 

pipe. Jo in t s  s h a l l  be an acid-res is t ing type using Durco No. 190 i m -  

pregnated asbestos packings and cauhked with virgin  lead.  

7.1.2 Radioactive Wastes 

The Wadioactive waste system s h a l l  drain  the  radioactive areas of' 

the building. A Radioactive Hot Drain - Recoverable (RHDR) header 

(3-in. d i m )  s h a l l  pick up drains  containing po ten t ia l ly  recoverable 

x a t e r i a .  A Radioactive Hot Drain (RHD) header (3-in. d i m )  s h a l l  pj.ck 

up the  remaining radioactive drains .  

The RHDR header s h a l l  d ra in  the f l o o r  troughs i n  the processing 

and fabr ica t ion  c e l l s  and process waste discharge from the Chemical @ell.. 

The header s h a l l  drain  direc , t ly  t o  two col lect ion (recovery) tanks 

located i n  the concrete waste p i t  outside the building.  The tanks shall. 

be equipped with a i r - l i f t  pumps f o r  pumping a sample stream t o  a lead-  

shielded colorimeter and sample s ta t ion .  The tank s h a l l  a l so  be equipped 

with a RHDR re turn  pump (steam j e t  type) .  From t h i s  pump a 1- in .  l i n e  

s h a l l  nu3 back t o  the  ahemical Bell.  The RHDR s h a l l  a l so  drain  one 2- in .  

drain from a fu ture  feed cask glove box on the  t h i r d  f loor .  



The RHD header s h a l l  collect .  drainage from %he following points :  

( a )  t r a n s f e r  por ts ;  (b! u l t r a s o n i c  washer i n  c lean fabr ica t ion ;  ( c )  decon-. 

tamination c e l l  f l o o r  drain;  (d)  glove box f l o o r  drain;  and (e )  equipment 

storage a rea  f l o o r  d ra in ,  

The RHD header s h a l l  d r a i n  through a s t r a i n e r ,  which i s  located  near 

t h e  waste p i t ,  d i r e c t l y  t o  t h e  c o l l e c t i o n  (waste) tank loca ted  i n  t h e  

concrete waste p i t  outs ide  the  bui ld ing,  The tank s h a l l  be equipped with 

an a i r - l i f t  pump f o r  pumping a  sample stream t o  a  sample s t a t i o n .  The 

radioact ive  waste system s h a l l  be vented t o  t h e  hot  off-gas system, 

A l l  p ip ing s h a l l  be sched-40 type 304L s t a i n l e s s  s t e e l .  The e . ~ t . i r e  

system s h a l l  be of all-welded const ruct ion using 8-in,-diam bending r a d i i  

and l a t e r a l  f i t t i n g s .  The minimum slope s h a l l  be 1/8 i n ,  / f t .  A l l  d r a i n  

co l l ec t ion  po in t s  s h a l l  include a  p lug-f loat  valve.: 

7.1.3 Waste Collect ion P i t  

The RHD and RHDR headers mentioned i n  Section. 7.1.2 s h a l l  run tc 

an underground concrete waste p i t  located  outs ide  t h e  bui ld ing,  The 

lower por t ion  oT wall  and t h e  f l o o r  s h a l l  be l i n e d  with No. 12-gage type 

304L s t a i n l e s s  s t e e l  sheet  t o  form an impervious bas in  with a capaci ty  

s l i g h t l y  g r e a t e r  than t h a t  of the  l a r g e s t  vesse l  in t h e  p i t .  The bottom 

of t h e  bas in  s h a l l  s lope toward an RHD waste pit; sump which s h a l l  be 

equ.ipped with a  steam j e t  pump. A t  a l l ,  surface in te r sec t ions ,  t h e  l i n e r  

s h a l l  be rounded o r  f i l l e t e d  with minimum 2..in, r a d i i .  Tk;e p:f i;s s h a l l  

conta in  a  shielded-access p o r t  above each tank. Two RHDR eol1ectio.n 

tanks and one RHD c o l l e c t i o n  tank s h a l l  be loca ted  i n  t h i s  p i t -  Steam 

j e t  siphons s h a l l  be used t o  t r a n s f e r  from th,e RHDR tanks .to t h e  RHD 

tank . 
The RHDR c o l l e c t i o n  tanks a r e  on hand and measure approx 6-ft; 

diam x 6 f t  6  i n ,  tan- tan  f o r  a  ne t  capaci ty  of 1370 ga l .  They a r e  

fabr ica ted  of type 304L s t a i n l e s s  s t e e l  5/16 in ,  thick,  f.u&ly radio- 

graphed, and designed f o r  a  pressure  of 15 psig,  a, vacuum of 50.-in, 

water gage, and a  temperature of 250°F. The RHD Cuank, which i s  a l s o  o r  

hand, measures 7  f t  i n  diameter x 6 f t  6  i n ,  -tan-tan, f o r  a  ne t  capac:ity 

of 1800 g a l .  Wall thickness i s  318 i n ,  and mater ia l  i s  type 304L 

s t a i n l e s s  s t e e l .  



From ,the RHD co l lec t ion  tank,  the  RHD t r a n s f e r  pump s h a l l  pump the  

tank contents through a 2 - in . -d im l i n e  t o  the  p l an t  waste system. The 

RHD waste p i t  sump pump s h a l l  discharge i n t o  the  same 2- in . -d im header. 

7.2 Water Systems 

7.2.1 Potable Water 

Potable water s h a l l  be supplLed from the  ex i s t i ng  undergroupd 

Transuranium Iaboratory f i r e  loop. The potable water w i l l  be supplied 

t o  t he  process water surge tank and a potable water heater .  There shall- 

be no cross t i e s  between the  potable and process water systems. 

Potable water s h a l l  be suppliecl t o  a l l  drinking founta ins ,  s a f e ty  

showers, change rooms, l ad i e s '  rooms, and j a n i t o r ' s  c l o se t s .  The potable 

water system s h a l l  cons i s t  of type L copper tubing i n  s i z e s  2 i n .  and 

smaller. For s i z e s  2 112 i n .  and l a rge r ,  galvanized sched-40 pipe shall-  

be used. Underground piping f o r  t h i s  system s h a l l  be b e l l  and spigot  

o r  mechanical Jo in t  c a s t  i r on  pipe, 150-lb c lass .  

The potable water storage heater  s h a l l  be a s t e m  c o i l  package unit. 

7.2.2 Process Water 

Process water s h a l l  be supplj-ed from the  potable water system 

wit'n a tank t o  provide an a i r  gap and a pump t o  supply t he  various 

areas .  Hot water f o r  t h i s  system s h a l l  be provided from the  process 

water heater .  The process water surge tank s h a l l  be a 200-gal carbon 

s t z e l  tank. A standard bronze f i t t e d  pump ra ted  a t  80 gpm a t  70 f t  

TDH s h a l l  be furnished.  The process water storage heater  s h a l l  be a 

steam c o i l  package un i t .  

The hot and cold process water headers s h a l l  run along the  c e l l  

wall  on t he  second f l o o r  t o  serve the  c e l l  modules. Hot and cold pro- 

cess water headers s h a l l  a l s o  be provided i n  the  Maintenance Operating 

Area, t he  Chemical Ce l l  Pump Tunnel, and on t he  Ce l l  Roof Area. 

7.2.3 Chil led Water 

Recircula t ing ch i l l ed  water f o r  the bui ld ing a i r  condit ioning 

s h a l l  be supplied from water c h i l l e r s  located on the  second f l o o r .  



7.2.4 Demineralized Water 

Demineralized water s h a l l  be supplied from an ex is t ing  system and 

run underground t o  the  TFCDF. This system s h a l l  service the Developn~ent, 

Laboratory and the  Chemical Makeup Room on the  second f l oo r .  Piping f o r  

t h i s  system w i l l  be type 304 s t a in l e s s  s t e e l .  

7.3 Compi-essed A i r  

A i r  s h a l l  be compressed and dr ied i n  equipment located on the  

second f l o o r ,  The equipment s h a l l  f-nclude one 75 scfm a i r  compressolu, 

one af ter-cooler ,  and an a i r  receiver and an a i r  dryer. The a i r  shal.1 

be compressed t o  100 psig  and dried t o  a -40°F dew point .  A i r  a t  

100 psig  s h a l l  be loca l ly  reduced f o r  instrument a i r  a t  20 psig.  Coni- 

pressed a i r  s h a l l  be d i s t r ibu ted  t o  the  Maintenance Operating Area, t,he 

Ceil  Operating Area, t he  Developmeni; Laboratory, and t o  each c e l l  moclule. 

7.4 Steam 

Steam s h a l l  be supplied from ar, ex i s t ing  250 ps ig  underground steam 

main. A p i p  shall. t i e  i n to  thi.s main and ext,end undergroiind t o  the  

TF'CDF. A pressure-reducing s t a t i on  s h a l l  be i n s t a l l ed  i n  the  building 

t o  reduce the  steam pressure t o  100 psig.  The 100 ps ig  steam s h a l l  be 

reduced t o  15 ps ig  f o r  building and c e l l  heating t o  service the  pota1)le 

and process water heaters and f o r  the steam lance i n  the  Decontaminat,ion 

Cell.  

The high-pressure steam pipe s h a l l  be sched-80 seamless s t e e l  with 

seamless-steel butt-welding f i t t i n g s ,  The portion of t h i s  l i n e  t h a t  1s 

fns ta l led  underground s h a l l  be insu:!ated with Gilsulate.  

7.5 Recircu1att:d Cooling Water 

Water s h a l l  be c i rculated i n  a closed loop f o r  use i n  cooling pro- 

cess equipment i n  the c e l l s .  The c:.osed water loop s h a l l  include a 

receiver, rec i rcu la t ing  cooling water pumps, and a heat exchanger, 

The equipment f o r  t h i s  system s h a l l  be located i n  the c i rculat ing water 

equipment room. The heat exchanger s h a l l  be designed fo r  1,000,000 13tuj1hr. 

The uni t  s h a l l  have a carbon s t e e l  s h e l l  with type 304L s t a in l e s s  stc,el  



tubes and tube sheets  and designed i n  accordance with ASME Code f o r  

125 ps ig .  A beta-gamma monitor with an alarm s h a l l  be provided f o r  

t h i s  system. 

For emergency operat ion,  process water s h a l l  be subs t i tu ted  f o r  

cooling tower water;andsttuYlBy power s h a l l  be furnished f o r  t h e  r e c i r -  

cu la t ing  water pump. 

7.6 Cooling Tower Water System 

Cooling water w i l l  be supplied faom t h e  HFIR cooling tower t o  t h e  

condenser of t h e  building a i r -condi t ioning r e f r i g e r a t i o n  u n i t ,  t h e  

rec i rcu la ted  cooling water  exchange^:, and t h e  jacket  and a f t e r  coolel- 

of t h e  a i r  compressor. The cooling tower water system i s  t o  operate 

a t  a higher pressure  than the  rec i rcu la ted  cooling water system. A 

meximum of 1000 ppm of cooling water a t  a pressure  of approx 30 p s i g  

and a maximum temperature of 85°F ~ 2 . 1 1  be ava i l ab le .  Outlet  temperature 

s h a l l  be no g r e a t e r  than 114°F. 

8. HEATING, VENTILATIN[>, AND AIR CONDITIONING 

8.1 Design Conditions 

4 .1 .1  Basis of Calculat ions 

The l a t e s t  e d i t i o n  of the  American Socdety of Heating, Refriger-  

a t ing ,  and A i r  -Conditioning Engineers (ASHRAE) Guide s h a l l  be used a:; 

t h e  bas ic  reference of design f o r  heating,  ven t i l a t ing ,  and a i r -  

conditioning systems. Heating and cooling load ca lcula t ions  s h a l l  be 

prepared By t h e  procedure estab1isht:d by the  ASHRAE. 

8.1.2 Containment Requirements 

The containment of t h e  bui ld ing s h a l l  conform t o  t h e   requirement^: 

s e t  f o r t h  i n  Sect ion 6 of the  OWL Radiation Safe ty  and Control Training 

Fanual . 



8.1.3 Temperature and Humidity Requirements 

A l l  Zone 1 areas,  Cold Change Room, Cel l  Operating Area, the  

Development Laboratory, and the Maintenance Operating Area s h a l l  be 

designed t o  be maintained a t  76 ' 2°F a l l  year with an outside summer 

design of 95°F dry bulb (db) and 77°F wet bulb (wb) and winter desigri 

of 0°F db. In  the  summer t he  r e l a t l ve  h m i d i t y  i s  l imi ted t o  approx 505, 

arid i n  winter humidification s h a l l  not be provided. 

The c e l l  temperature s h a l l  be l imi ted t o  a maximum of 125°F. 

Iiumidification s h a l l  not be provided. The Glove Maintenance Room s h a l l  

be designed t o  be maintained a t  a temperature not exceeding 76°F. Chilled 

a i r  may be supplied t o  t he  Zone 4 area  i f  economically des i rable .  

The heating and ven t i l a t ing  systems f o r  a l l  other areas except the  

Receiving Area s h a l l  be designed t o  maintain 76 k 5°F i n  winter and 2. 

maximum& 105°F i n  summer. Humidification i s  not required. The Re- 

ceiving Area w i l l  not be heated o r  cooled. 

8.1.4 In te rna l  Loads 

Cooiing loads s n a i i  be based on the  i n s t a l l e d  l i gh t i ng  load and 

the  following i n t e rna l  equipment 1oa.d~ and people: 

Z c n ~ s  1 and 2 20 peopee Mechanical Processing Cell  30 kw 

Zone 3 10  peop:!e Chemical Ce l l  20 kw 

Contaminated Fabrication 44 kw Decontamination Cell  ne€: 
Cell  

Clean Fabrication Cell  10  kw Glove Maintenance Room ne€: 

8.2 System Description 

The a i r  flow pa t te rn  i n  the  building s h a l l  be, insofar  a s  reasoriabl.e, 

from the  Zone 1 area  i n to  the  f i r s t - f l o o r  Zone 2 area,  t o  t h e  second-. 

Sloor Zone 2 area,  and then t o  t he  Xone 3 area .  From Zone 3 a i r  will- be 

drawn i n t o  the  c e l l s  through roughing and high-eff iciency f i l t e r s  . Cell-- 

i n l e t  a i r  ducts s h a l l  be equipped with backflow preventers. Use of a 

rec i rcu l s ted-a i r  system f o r  Zone 1, and l oca l l y  mounted un i t  coolers and 

heaters i n  Zones 2 and 3 areas  i s  permissible. 



The c e l l  ven t i l a t ion  system a s  i n s t a l l e d  s h a l l  be a once-through 

system. It s h a l l  be designed such t h a t  a rec i rcu la t ing  system can be 

i n s t a l l ed  l a t e r  t o  rerve any o r  a l l  c e l l s  except the Clean Fabrication 

Cel l  should it l a t e r  be necessary t o  provide an inert-atmosphere system. 

A l l  air leaving the  c e l l s  s h a l l  pass through one roughing f i l t e r  

and two high-efficiency f i l t e r s  i n  s e r i e s .  The mughing and f i r s t  high- 

eff ic iency f i l t e r s  s h a l l  be i n s t a l l ed  ins ide  the  c e l l  i n  a loca t ion  

convenient f o r  changing by the  GM manipulator and/or overhead bridge 

crane. The f i n a l  s e t  of high-efficjency f i l t e r s  i s  t o  be i n s t a l l e d  i n  

a p i t  outside the  building. 

The hot off-gas system s h a l l  consis t  of an opened and a closed por- 

t ion .  The open port ion of the  hot off-gas system s h a l l  be used as  a 

hood exhaust system f o r  radioactive off-gases from equipment. Vacum 

cieaner-type connections s h a l l  be provided a t  each c e l l  module i n  a l l  

c e l l s  including the  Decontamination Cel l .  The open port ion s h a l l  have a 

capacity of 800 cfm. 

The closed port ion of the  hot cff-gas system s h a l l  serve as  a 

vessel  olf-gas system which s h a i l  rcceive a i i  vapors from closed process 

vessels .  It s h a l l  have a capacity of 200 cfm. A capped connection s h a l l  

be provided a t  each c e l l  module i n  a l l  c e l l s  except the Decontamination 

Cell .  A l l  off-gas s h a l l  pass through a specia l  packed-deep bed high- 

eff ic iency f i l t e r  located i n  a p i t  outside the building. A stand-by 

f i l t e r  s h a l l  be provided. A normal and stand-by fan  located a t  the  

building s h a l l  discharge the gas t o  the  c e l l  ven t i l a t ion  duct. 

8.3 Duct Work 

Conventional supply and exhaust duct work s h a l l  be constructed cf 

ealvanized s t e e l  and coated carbon s t e e l .  Duct work t h a t  i s  buried i n  - 
concrete o r  e s sen t i a l l y  irreplaceabl-e and t h a t  i s  contaminated a t  times 

s h a l l  be s t a in l e s s  s t e e l .  Contaminated duct work t h a t  i s  exposed and. 

replaceable s h a l l  be coated carbon s t e e l .  Valves i n  contaminated exl-aust 

ducts s h a l l  be accessible and constrmucted of i ron o r  s t e e l  with a prc- 

t ec t ive  coating. 



8.4 F i l t e r s  

High-efficiency f i l t e r s  s h a l l  remove 99.9776 of par t i cu la te  as  

determined by , dioc ty l  phthalate (WP) smoke t e s t .  

9. ELECTRICAL 

9.1 Power Feed 

Power w i l l  be supplied from a substation t o  be shared with the 

Transuranium Process Fac i l i t y .  The cost  of the substation w i l l  not be 

budgeted i n  t h i s  project .  

9 -2 Building Voltages 

The power w i l l  be furnished a t  480 v, 3-phase, 60 cps. Light in~;  

w i l l  be 120 v; convenience ou t le t s  and low-voltage power receptacles 

w i i l  be 120 v, 1-phase. 

9.3 Building Load 

The maximum power demand of the  process ( c e l l s  only) i s  f o r  each 

ce l l :  

Chemical Cel l  20 kw Contaminated Fabrication Cell  44 kw 

Mechanical Processing Cell 30 kw Clean Fabrication Cell 10 kw 

9.4 Motor Control Centers 

Motor control  centers,  housing breakers,and combination s t a r t e r s  

w i l l  be located i n  the Cell  Operating Area and i n  the  E lec t r i ca l  

Equipment Room. Control copponents f o r  c e l l  equipment w i l l  be located 

outside the  ce l l s .  

9.5 Low-Voltage Power 

Low-voltage power f o r  l igh t ing  and receptacles and small motors 

s h a l l  be furnished by 480 - 208/120 v, 3-phase, 60 cps, 4-wire t rans -  

formers fed  from motor control centers. There w i l l  be separate panels 

f o r  l igh t ing  and power receptacles. A l l  panels a re  t o  be c i r c u i t  breaker 

type and w i l l  have a t  l e a s t  20$ spa]-es. 



9.6 Power Receptacles 

An adequate number of receptacles s h a l l  be provided throughout the  

building. Each c e l l  module w i l l  be provided with the  following number 

of receptacles : 

Inside c e l l s  - 4 each - 4-wire, 30-amp leads running from c e l l  face 

on second f l o o r  t o  inside c e l l ,  f i r s t  f loor .  Leads a re  t o  terminate 

ins ide c e l l  i n  a specia l  receptacle.  

Cell face  - f i r s t  f l oo r  - 5 15-amp, 120 v, l-phase 

1 20--amp, 208 v, 3-phase 

Cell  face - second f l o o r  - 6 15-amp, 120 v, l-phase 

4 15-amp, 208 v, 3-phase 

1 15-amp, 480 v, 3-phase 

9.7 Cel l  Lighting 

Lighting i n t ens i t i e s  i n  the operating c e l l s  a t  a point  5 f t  i n  

f ron t  of windows and 3 f t  above f l oo r  w i l l  be 50 foot  candles e f fec t ive  

a t  the  viewing side of the  windows. The f ix tures  w i l l  be located ins ide 

the c e l l s  (over the  window) and s h a l l  be designed f o r  remote relamping 

and replacement. In  the  c e l l  s t ructure ,  each c e l l  module s h a l l  be con- 

sidered as  an individual c e l l  f o r  the purpose of l igh t ing  design. The 

l igh t ing  system s h a l l  be capable of providing 50$ excess f i x tu re s .  The 

f ix tures  s h a l l  be wired through independent c i r c u i t s  f o r  each module. 

In  addition t o  the  window l i g h t s ,  push-through l i g h t s  w i l l  be locateG 

i n  the c e l l  ce i l ing  f o r  general i l hmina t ion  and t o  i l luminate walls  

and equipment above the c e l l  f ix tures .  The minimum l igh t ing  i n t ens i t y  

i n  t h e - c e l l s  a t  any point  up t o  the  10 f t  l eve l  on the  walls s h a l l  be 

20 foot candles e f fec t ive  at  the viewing side of the window. 

Lighting i n t ens i t y  i n  the  Equil~ment Storage Cell  a t  the f l oo r  level. 

5 f t  i n  f ron t  of window s h a l l  be 20 foot  candles e f fec t ive  on the  viewing 

side of the  windows. Push-through Lights w i l l  be located i n  the  wall 

of the Hot Equipment Storage Cell .  



9.8 Building Lighting 

Light i n t e n s i t i e s  and types of f i x tu re s  f o r  the  building areas 

s h a l l  be a s  shown i n  Table 5. Lighting l eve l  i n  Cel l  Operating Areas 

sha l l  be i n f i n i t e l y  adjustable from 60 foot  candles t o  2 foot candles 

f o r  optimum c e l l  viewing. 

Table 5. Lighting Requirements f o r  Building Areas 

In tens i ty  
Building Area 

fc* 
Type of Light 

Glove Maintenance Room 
Airlock 
Cel l  Operating Area 
Fuel Storage Room 
Maintenance Operating Area 
Cell  Roof Area 
Mockup Area 
Development Laboratory 
Chemical Makeup Room 
Warm Shop 
Off i ces  
Change Rooms 
S t a i r s  
H and V Equipment Rooms 
E lec t r i c  Equipment Room 
Receiving Area 
Corridor 
Chemical Cel l  Pump Tunnel 
Storage Cel l  Corridor 

Fluorescent 
Fluores cent 
Fluorescent 
Fluorescent 
Fluores cent 
Fluorescent 
Fluorescent 
Fluores cent 
Fluorescent 
Fluorescent 
Fluorescent 
Fluores cent 
Tncand-es cent 
Incandescent 
Incandescent 
Incandescent 
Fluore s cent 
Incandescent 
Incandes cent 

*Foot candle. 

9.9 Grounding 

A ground gr id  connected t o  driven ground rods and the  incoming 

water main w i l l  be provided. A l l  e l e c t r i c a l  equipment building steel.,  

c e l l  l i ne r s ,  cranes, monorails, e t  cetera,  w i l l  be connected t o  t h i s  

ground gr id .  Minimum s i ze  of ground wires s h a l l  be a s  recommended by 

the NEC. Motors and other  480-v equipment w i l l  be grounded ei . ther  by 

a -<ire r u n  d i r ec t l y  t o  the  ground network o r  by a grounding wire r u n  

with the  c i r c u i t  i n  .the same conduit,. 



9.10 Conduit and Wire 

A l l  conduit and wire w i l l  be s ized and i n s t a l l e d  according t o  NEC 

with the  following exceptions: 

Minimum conduit s i z e  t o  be 1/2 i n .  exposed and 1 i n .  concealed. 

Minimum wire s i z e  t o  be No. 12.  Ty-pe Tw insu la t ion  t o  be used up 

t o  and including No. 8 and RH/RW w i l l  be used f o r  No. 6 and l a rge r .  

Wiring i n  radioactive areas  s h a l l  have polyethylene insu la t ion  and 

sheaths where appropriate.  Wire s i z e  No. 1 0  and smaller  may be solid.; 

No. 8 and above w i l l  be stranded. 

A l l  conduits w i l l  be standard r i g i d  galvanized, aluminum,or EMT. 

Only i n  cases where l i gh t i ng  and receptacle c i r c u i t s  a r e  run above h~mg 

ce i l i ng  w i l l  EMI' be used. Only standard r i g i d  galvanized w i l l  be run i n  

concrete walls ,  f l oo r s ,  o r  underground i n  concrete envelope. 

Conduits w i l l  be embedded o r  concealed i n  walls  o r  above ce i l i ngs  

except i n  equipment rooms. I n  general,  panels w i l l  be f l u sh  mounted. 

9.11 Emergency Power 

Emergency power w l l i  be required f o r  the  c e l l  and hot off-gas 

exhaust fans ,  emergency l igh t ing ,  r s c i r cu l a t i ng  cooling water, and 

e s sen t i a l  controls  and instruments. A d i e s e l  engine-driven a-c genera- 

t o r  w i l l  be located and i n s t a l l e d  i n  the  building.  

9.12 Communi cation:; and Alarm Sys tems 

9 . Z .  1 F i r e  Alarm 

The ' f i r e  alarm system w i l l  be designed t o  transmit  i t s  signal. 

through the  ex i s t i ng  ORNL Gamewell System. A l o c a l  e n e r a  master box 

of the threefold ,  noninterfering,  succession type w i l l  be located a t  

the  main entrance. Code wheel w i l l  be supplied by ORNL. A separate  

master box s h a l l  be provided t o  transmit  a s igna l  t o  f i r e  headquarters 

on f a i l u r e  of t he  building primary power supply. Auxiliary boxes and. 

annunciator w i l l  be s t r a t eg i ca l l y  located.  A minimum of two evacuation 

horns w i l l  be located on each f l oo r  with add i t iona l  horns a s  necessa1,y 

t o  give complete coverage of a l l  personnel areas .  The e n t i r e  i n s t a l l a t i o n  
w 

i s  t o  be i n  accord with NFPA Bu1leti.n No. 72 f o r  a l oca l  energy f i r e  



alarm system and a l l  pa r t s  s h a l l  be l i s t e d  by Underwriters Laboratories 

or  Associated Factory Mutual's Engineering Division. 

9.12.2 Intercom 

Master and slave s ta t ions  w i l l  be i n s t a l l e d  as  required f o r  the  

e f f i c i e n t  operation of the  f a c i l i t y  ( t o  be specif ied by ORNL) . 
8.12.3 Telephone 

A conduit system (with p u l l  wires i n s t a l l ed )  f o r  the  Bell  Te1.e- 

phone System w i l l  be i n s t a l l e d  with ou t l e t s  i n  o f f ices ,  operating areas,  

and a t  o ther  s t r a t e g i c  points .  This system t o  be coordinated with 

Southern Bell  Telephone Company. 

9.12.4 Evacuation 

A conduit system f o r  r ad i a l  speaker d i s t r i bu t i on  w i l l  be designed 

f o r  the  evacuation PA system ( in s t a l l ed  and maintained by Bel l  Telephone). 

This system w i l l  be t i e d  i n t o  the  building emergency alarm system.. Plhen 

the  emergency button i s  actuated, the  evacuation of a l l  building per- 

socnel and any necessary ven t i l a t ion  changes w i l l  occur simultaneously 

(system t o  be specif ied by OmL). 

9.12.5 Radiation Instrumentation 

A conduit system s h a l l  be provided f o r  wiring t o  transmit  s ignals  

from loca l  radia t ion instruments t o  cen t ra l  panel boards i n  a l l  operating 

ereas.  A l l  radia t ion instruments w i l l  be specif ied and powered by ORNL. 

9.12.6 Instruments and Controls 

Six 2-in. carbon s t e e l  conduits, capped a t  the  second f l oo r  end, 

s h a l l  be run between t he  second f l oo r  and f i r s t  f loor  areas  a t  each cell. 

module near the  c k l l  wall .  

10. MECHANICAL 

10.1 Shield Doors 

The sh ie ld  door assemblies a re  t o  be located a t  the  two ends of the  

Decontamination Cell .  The two doors between the  process c e l l s  and the  

Decontamination Cell  a r e  t o  operate ve r t i c a l l y  and the  other  door w i l l  

operate horizontally.  A l l  three  doors a r e  t o  be sealed with i n f l a t ab l e  

gaskets. The c lea r  opening of the  -:wo inner doors s h a l l  be 6 f t  wide 



by su f f i c i en t  height t o  pass the  c e l l  bridge crane while carrying an 

g-ft-high load. The c lea r  opening of the outer  door s h a l l  be 6 f t  wide 

and s h a l l  extend from the f l o o r  t o  the  height necessary t o  pass the  

c e l l  bridge crane. 

The doors s h a l l  be mild s t e e l  ( e i t he r  cas t  o r  r o l l ed  p l a t e )  approx 

12 i n .  th ick .  Wear areas s h a l l  be covered with s t a in l e s s  s t e e l ;  other 

pa r t s  w i l l  be protected with pa in t .  The enclosure f o r  the  door shall.  

be made of mild s t e e l  and painted.  

The operation of the  doors w i l l  be interlocked such t h a t  an inner 

door and t he  outer  door cannot be open a t  the  same time. 

The sh ie ld  doors and t h e i r  encl-osures w i l l  be designed t o  withst,anci 

a shock-wave pressure of 900 psf and a maximum energy of 270 f t - l b / f t 2 .  

10.2 Seal  Doors 

A carbon s t e e l  hinged s e a l  door w i l l  be provided between the  

Maintenance Operating Area and the  Airlock f o r  personnel entrance. The 

door w i l l  provide a c l ea r  opening 3 f t  wide x 7 f t  high. Manual l a t c h e ~  

positioned about the  p e r i ~ h e r y  of tile door will be iised a s  a means of' 

closure. A s e a l  door w i l l  be provi2ed between the  Airlock and the  Glove 

Maintenance Room with a minimum opening of 7 f t  wide x 10 f t  high. ?%is 

s e a l  door w i l l  operate by s l i d ing  v e r t i c a l l y  i n to  the  upper sect ion of 

the  Glove Maintenance Room. The sea l s  f o r  t h i s  door may be of the  i n -  

f l a t ab l e  type o r  o ther  su i tab le  sea:(-. The door w i l l  be made of carbon 

s t e 2 l  p l a t e ,  approx 1/2 i n .  th ick,  and properly reinforced t o  accornrno- 

date pressure d i f f e r en t i a l s  i n  the  system. 

A horizontal  s ea l  door o r  roof hatch w i l l  be provided a t  the top 

of the  Airlock and w i l l  be large  enough t o  permit an object  6 f t  X 7 f t  

t o  be passed i n t o  the  Airlock. A mechanical operator w i l l  be provided 

t o  open and close t h i s  door. ManuaI- la tches  w i l l  be provided t o  obts in  

sealed closure.  An in ter lock w i l l  be provided between the  s l i d ing  s e a l  

door and the  roof hatch so t h a t  only one can be opened a t  a time. 

Another sealed door i s  t o  be provided between the  Mechanical Pro- 

cessing c e l l  and the  Chemical Cell .  This door must be the  f u l l  widtk 

of the c e l l  and of su f f i c i en t  height t o  pass the c e l l  bridge crane a ~ d  



GM manipulator when the  manipulator telescope i s  i n  the collapsed con- 

di t ion.  It w i l l  be made of carbon s t e e l  and painted f o r  protection 

against  atmospheric corrosion. The door w i l l  operate ver t i ca l ly .  When 

i n  the  open posit ion,  the  door w i l l  be res t ing  alongside the  concrete 

p a r t i t i o n  between the Chemical Cell  and the Mechanical Processing Cell.  

The door operator w i l l  be located ins ide the  Mechanical Processi-ng 

Cel l  and capable of maintenance by the  c e l l  bridge crane and r e c t i l i n e a r  

manipulator. The s ea l  w i l l  be replaceable by contact maintenance methods 

from the Chemical Cell .  The i n f l a t ab l e  gasket s ea l  i s  t o  be protected 

Trom radiat ion by recessing the  sea:L in to  the  shielding.  

10.3 Viewing Windows 

Each viewing window w i l l  consis t  of a s t e e l  l i n e r  embedded i n  the  

concrete s t ruc ture  of the c e l l  with i n s t a l l edg la s s  shielding of approx 

12-in. t o t a l  thickness on the  radioactive s ide  and zinc bromide solut ion 

f o r  the  remaining wall thickness. A l l  g lass  and gaskets on the radio- 

act ive  s ide  w i l l  be removable from t h a t  side by e i t h e r  remote means 

( i n  the case of the  Mechanical Processing and the Contaminated Fabri-  

cation Cel ls)  o r  contact methods ( fo r  the  other c e l l s ) .  

Each window w i l l  have a hot s ide  aperture of 30 in .  x 42 i n .  and 

a cold side aperture of 20 i n .  x 30 in .  

10.4 Master-Slave Manipulators 

One p a i r  of CRL Model A master-slave manipulators w i l l  be provided 

f o r  each viewing window i n  the  Decolltamination Cell ,  Contaminated 
- 
Fabrication Cell ,  and Mechanical Processing Cell .  One p a i r  of CRL 

Model D heavy-duty master-slave manipulators w i l l  be provided f o r  each 

window i n  the  Clean Fabrication Cell.  

10.5 Recti l inear Manipulators 

Two GM Model 300 mechanical anus on two separate bridges w i l l  be 

~ r o v i d e d  t o  operate i n  the  Contaminated Fabrication Cell,  the  Mechani- 

c a l  Processing Cell,  and the Dec0nt:unination Cell.  Bridge span w i l l  be 

a,pprox 20 f t .  The manipulators wil :L be located such t h a t  they w i l l  be 

able t o  reach the f l oo r  and the spec ia l  wall service plugs. 



The manipulator bridges w i l l  be equipped with su i tab le  devices such 

tha t  they can be l i f t e d  from tracks  ins ide one of the  processing c e l - s  

and t ransferred t o  another s e t  of t racks  i n  the  Decontamir~ation Cel l  o r  

t o  the  Glove Maintenance Room fo r  maintenance. Each bridge w i l l  be 

powered by a spec ia l  cable r e e l  located e i t h e r  i n  the  c e l l  o r  on the  

bridge. Means must be provided sucli t h a t  the  power cable can be conneclied 

e i t h e r  by the  overhead c e l l  crane o:r by a master-slave manipulator. All- 

pa r t s  of the  power system must be designed f o r  replacement. The sec1;ion 

of t rack  i n  f t o n t  of the  Decontamination Cell  shie ld  door must be 

readi ly  removable i n  order t h a t  long loads may be readi ly  moved i n  and 

out of the  processing c e l l s  by the overhead crane. 

Individual components o r  component groups should be i n s t a l l e d  i r i  

t he  arm and telescope drive system ';o f a c i l i t a t e  ready replacement of 

these par t s .  The housing should be gas and water t i g h t  i n  order t o  

prevent contamination of the  manipuiator dr ives  and t o  allow washing 

t o  remove external  contamination. It must be possible t o  r e t r a c t  the  

telescope and r a i s e  the arm t o  a ne.2,r-vertical posi t ion with the  over- 

head crane hook. 

One GM Model 100 mechanical a r m  i s  t o  be provided f o r  the  Clean 

Fabrication Cell .  This un i t  w i l l  be cable powered and in s t a l l ed  on a 

separa9e s e t  of t racks  from the  cel:! bridge crane. The arm s h a l l  be 

removable from the  c e l l  by the  builtling bridge crane through a roof 

plug. The bridge drive motor should be replaceable by the  c e l l  overheacl 

crane. 

10.6 Cell  Cranes 

Two 3-ton overhead t ravel ing cranes with a span of approx 20 f t  

and underslung ho is t s  w i l l  be provitled t o  operate ir, the  Glove 

Wintenance Room, Decontamination Cell,  Contaminated Fabrication Cell ,  

2nd the  Mechanical Processing Cell.  They w i l l  be so located t h a t  the  

bridge crane may pass over the GM manipulators. Two wire ropes w i l l  be 

provided which w i l l  follow the bridge a s  i% traverses  the c e l l .  In  the  

event of f a i l u r e  of the bridge dr ive ,  the  crane in-haul l i n e s  w i l l  p u l l  

5h.r. bridge back onto a sect ion of t rack  wh:ich can be moved in to  the  



Decontamination Cel l  where the  offending bridge with ho i s t  can be 

picked up by the other  ho i s t .  The cranes w i l l  be double-hook devices 

with e i t h e r  hook capable of independent o r  j o in t  operation. The hooks 

s h a l l  be capable of o r ien ta t ion  but  w i l l  not be motorized. A l l  motions 

of t he  crane s h a l l  be i n f i n i t e l y  val-iable between zero and the  maxim~un 

speed. 

The bridge w i l l  be powered by a f o l l ove r  cable which can be 

connected ins ide  t he  c e l l  by e i t h e r  a master-slave manipulator o r  t he  

GM manipulator. The ho i s t  w i l l  be powered by t r o l l e y  pickups from the  

bridge and w i l l  be able  t o  pass from the  bridge i n  the  processing c e l l s  

onto the  bridge i n  the  Decontamination Ce l l  and on i n t o  t he  Glove 

Maintenance Room. 

A 3-ton overhead t rave l ing  crane ~ 5 t h  a bridge span of approx 20 f t  

and a top-riding ho i s t  w i l l  be provided f o r  the  Clean Fabrication Ce l l  

and located so t h a t  t h e  crane bridge may pass over t he  GM manipulator-s. 

Two wipe ropes m l l  be a t tached t o  tihe bridge and w i l l  fol low it i n  e.11 

i t s  motion. Two crane in-haul r e e l s  w i l l  be located i n  a sealed box 

and at tached t o  the  upper por t ion of t he  c e l l  s t r uc tu r e .  Removal of 

the  ho i s t  and t h e  bridge dr ive  must be e a s i l y  accomplished through a 

roof plug by t h e  building crane. 

A t  the  top of t h e  Glove Maintenance Room, a 3-ton bridge crane of 

the  same type a s  used i n  the c e l l s  v i l l  be provided t o  permit handiring 

of the  GM arm o r  the  e n t i r e  bridge, o r  the  c e l l  bridge and ho i s t ,  for9 

maintenance purposes. On one s ide  of t he  Glove Maintenance Room a 

 ane el w i l l  be provided t o  permit removal of an e n t i r e  bridge. 

10.7 Building Cranes 

Two 30-ton-capacity overhead t rave l ing  cranes a r e  t o  cover almost 

the  e n t i r e  t h i rd - f l oo r  a rea .  The crane located over the c e l l  roof w i l l  

have a bridge span of approx 25 f t  and a maximum hook height  of 15 f t  

above t he  c e l l  roof. Makimum lift should be approx 30 f t .  The secor-d 

crane w i l l  be located over the  Maintenance Operatihg Area and w i l l  be 

of standard design having a bridge span of approx 50 f t .  Tota l  l i f i t  

 ill be approx 50 f t  and maximum hook height the  same a s  f o r  the  f i r s t  



crane. Transfer of objects from one crane t o  the  other w i l l  be by mean:; 

of a motorized, track-mounted dol ly  which extends from the Maintenance 

Operating Area i n to  the  Cel l  Roof A:rea. 

10.8 Cel l  Service Carriage 

On the  i n t e r i o r  walls of a l l  ct?l ls  except the Decontamination Cell  

and located under the  window leve l ,  t racks  s h a l l  be provided t o  permlt 

a ca r t  t o  r ide  along each s t r a igh t  length. A t o t a l  of four  ca r t s  w i l l  

be provided, each big  enough t o  hold an object  10  i n .  i n  diameter and 

48 i n .  long, weighing up t o  100 lb .  They w i l l  be propelled by e l e c t r i c  

motors. 

10.9 Transfer Ports 

One t r ans fe r  por t  w i l l  be provlded i n  the  roof of each of the  f cn r  

processing c e l l s .  These t r ans fe r  por t s  w i l l  be designed t o  permit 

f u l l y  shielded t r ans fe r  of radioactive objects from the i n t e r i o r  of the  

c e l l  t o  a previously positioned caslr on the  cold s ide .  A sh ie ld  gate 

w i l l  be provided on the  cold s ide  where a gasket w i l l  be located t o  per-  

m i t  t i g h t  placement of a cask agalnat  the face of the  port .  An alpha- 

s ea l  closure w i l l  be provided f o r  the  ins ide face.  Washdown equipment 

w i l l  be provided inside the por t s  t o  remove loose pa r t i cu l a t e s  adhering 

t o  the  ex te r io r  of the  can. The po:rts w i l l  be able t o  accommodate cans 

lip t o  10 in .  i n  diameter and 48 in. longo A s imilar  horizontal  t r ans fe r  

por t  w i l l  be located i n  the  wall besween the  Clean and Contaminated 

Fabrication Cel ls .  

10.10 Maintenance Airlock Truck 

A system s h a l l  be provided whe:reby objects up t o  6 f t  X 7 f t  X 8 f t ,  

high and weighing up t o  30 tons may be t ransferred from the  Airlock t o  

the  Glove Maintenance Room and i n t o  the  Decontamination Cell.  The t~-uck 

w i l l  be remotely operated and e lec t? r ica l ly  powered, and it w i l l  pass 

t h r ~ u g h  the  7 f t  x 10  f t  s l i d ing  s ea l  door and the sh ie ld  door. Supple-- 

mentary t rack  sections w i l l  be supplied t o  permit t rack  cont inui ty  a t  

the shie ld  door. Special  devices w : ~ l l  be required t o  permit motion j.n 

one direct ion when passing from the  Airlock t o  the Glove Maintenance 

Room and i n  a perpendicular d i rec t ion  t o  the  f i r s t  motion when passing 

from the  Glove Maintenance Room t o  the  Decontamination Cell.  



10.11  S p e c i a l  Serv ice  Wall Plugs 

A l l  s p e c i a l  s e r v i c e  w a l l  p lugs  w i l l  l e a d  from t h e  second-f loor  a r e a s  

i n t o  t h e  c e l l s .  The p o i n t  a t  which t h e  s e r v i c e  p lugs  e n t e r  t h e  c e l l  

must be a c c e s s i b l e  t o  t h e  GM manipu1Lator. The Contaminated F a b r i c a t i o n  

and Mechanical Process ing  Ce l l s  r e q u i r e  t h e  p lugs  t o  be designed s o  that; 

t h e  s e r v i c e  l i n e  which has contac ted  t h e  alpha-contaminated atmosphere 

i s  not  withdrawn i n t o  t h e  l imi ted-access  a r e a  b u t  i s  disposed i n t o  t h e  

c e l l  i t s e l f .  The push-through type  of plug,  similar t o  t h e  des ign  used 

i n  t h e  High Radia t ion  Level Examina7;ion Laboratory (HRUL) , f a l l s  w i th in  

t h e s e  c r i t e r i a  and has been s u c c e s s f u l l y  t e s t e d  i n  mockup ope ra t ion .  

This  system must be modified t o  reduce cos t s ;  presumably t h i s  can be 

accomplished by changing m a t e r i a l s  of cons t ruc t ion  and by us ing  s e a l s  

which do not  r e q u i r e  c l o s e  t o l e r a n c e s .  

10.12 Rolli.ng Hatch Cover 

A r o l l i n g  ha tch  cover w i l l  be  provided over  t h e  Receiving Area. 

The ha tch  w i l l  provide a c l e a r  opening of 6 f t  6 i n .  X 8 f t  0 i n ,  and 

w i l l  be motor-operated lrom a push-button s t a t i o n  on t h e  second f l o o r .  

11. FIRE E'ROTECTION 

A l l  i n t e r i o r  spaces i n  t he  b u i l d i n g  w i l l  be served by f i r e  pro-  

t e c t i o n  f a c i l i t i e s  a s  subsequent ly desc r ibed ,  

A d r y  p ipe ,  p reac t ion- type  s p r i n k l e r  system wi th  spray  heads i n  

compliance wi th  requirements  of " o r d i ~ a r y  hazard."  This  w i l l  conforrl 

t o  t h e  lal.,esk publ i shed  s tandards  01' t h e  Nat iona l  F i r e  P r o t e c t i o n  

Associat ion,  Pamphlets Nos. 13 and 14, i nc lud ing  a monitor  and connections 

t o  t h e  e x i s t i n g  f i r e  alarm system i n  t h e  ORNL a rea .  Wire guard p ro t ec -  

t i v e  devices  w i l l  be r equ i r ed  f o r  a l l  s p r i n k l e r  heads. 

A system of s tandpipes  and hose cab ine t s  w i l l  be provided t o  serve  

a l l  a r e a s .  The hose cab ine t s  w i l l  conta in  one hose 1 1/2  i n .  s i z e  and 

75 f t  long and w i l l  be  l oca t ed  throughout t h e  b u i l d i n g  s o  as t o  serve  

s i n g l e - l e v e l  f l o o r  a r e a s  not  t o  exceed 95 f t  from t h e  n e a r e s t  cab ine t .  

A l l  s tandpipes  and hose cab ine t s  w i l l  conform t o  t h e  l a t e s t  s tandards  

of NFPA Ramphlet No. 14.  



-4uxiliary f i r e  alarm boxes w i l l  be i n s t a l l ed  adjacent t o  each e x i t  

and connected t o  the  required alarm equipment f o r  the preaction-type 

system (see Section 9 "Electr ical") .  

A Fire  Department connection, Siamese type, w i l l  t i e  i n t o  the  

standpipe and spr inkler  systems above ground l eve l  where the main enters  

the building. This location must be accessible t o  the F i r e  Departmert. 

A v2lve with postindicator w i l l  be jns ta l led  i n  the incoming supply mair 

a t  l e a s t  40 f t  from the face of the building. No other pipe connections 

w i l l  be permitted downstream from t h i s  valve except f o r  f i r e  protection 

purposes. A l l  outside water supply w i l l  conform t o  Factory Mutual 

Engineering Division Specificatians.  

The ce l l s  w i l l  have f i r e  protection system of "metalex" cylinders 

placed a t  various locations i n  the ce l l s .  Cylinders s h a l l  be located 

outside rtkie c e l l  and connected heads inside the c e l l .  

Potable water from the ex is t ing  plant  system w i l l  supply t h i s  f i r e  

protection system. The potable water main pressure w i l l  be approx 80 psig.  

12. SANITARY PLUMBIZG AND STORI i DRAINAGE 

12.1 Sani t:zry Plumbing 

Furnish and i n s t a l l  plumbing fj-xtures a s  specified under Archi- 

t ,ectural  and Structural  work i n  accordance with National Plumbing CoLe . 
12.2 Storri Drainage 

A suf f ic ian t  storm drainage system s h a l l  be included. 
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