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NOTE - 
I 

Certain drawings, referred t o  i n  the text ,  have been 
rmoved from t h i s  report  so  t ha t  t he  document may 
be c lass i f ied  as "restr ic tedt t .  1 

. . . . . . .  .- ....... -. . 

. . .  

. . . .  . . . .  - . .  . . . . .  
, ,. ... 

2 . .  ,:-. 
. I  

'-.I- - 
. .: ...... .L ..-i.. .-. .~ . . . . .  ......... -,* ...... 

... .... . . .  . .  

. .  . - .  

.... ... 
- -  . .  _... 

'ii it I! 
., . 

a - 4 6 3 1  

i 

- 1  
I 
! 

. .  
I 

... . . ,  

j 

I 

. .  . . .  

- . .  ....... :. . . . .  
;_,_ .. .- ... ! . . . .  

.... 
. . . .  

. .  . .  . . . . .  . . . . . . .  
........ i ,  ........ 
...., .. . . . . .  

. _  .. 
. .  - j 
. .  

. . . . . .  

. .  

002- 



tS.1.7 
, 

. .  

. .  
i -. 

- CATALYTIC CONslRUCllON COWANY 

I , =  P H I L A D E L P H I A  7 .  P A .  

PROCESS ENGINEEBING REPORT 

K-65 STQRAm AREB 

PART NO. IX 

SECTION NO, a-3 

JOB NO, 3034 

of  the 

MATEEUALs 
-9 &&m - PER AUTHORllY OF 

. .  
Report by: 

W a l t e r  J. Dougherty 

Arthur S, Jennings 

Apprbved byg . 
Whitney Weinrich 

Date 8 
Philadelphia, Pa, 

, 

I 

003 



CATALYTIC CONSTRUCTION COW?ANY 

. .. . -. . ._ 

P H I L A D E L P H I A  7 .  P A .  

I _. I 

TABLE OF CONTENTS 

I, INTRODUCTION (24-3801) e o  0 0 e p e e e e o  1 

'II, PROCESS DESCRIPTIq (fih-j802). O e o e o O O O O o . O O o o o  1 

A0 Wet Solids Proa6ssing o o o o o e o o o o o o e o o o o o o e  2 

B o  FMPC Slm Handling o e e o e o o o e o e e e e e o o o o o o  L 
C, Sluxqy Liquor Recooerg OoooooO.OOOOoe.ooOo 5 

EQrrrPMENT IESCRIPTZON ( 2k-3 a03) 0 e e 0 0 0 0 0 0 0 

- 

I I I b  7 

SBFeTY ( 2473 8 Ob) IvQ - 0 0 0 e 0 0 0 0 0 0 e 0 0 0 e 0 0 e 0 e 0 0 0 0 0 0 12 

V o  INSZRUCaOPITS (24-38QS) o o o e o o e o e e o o e o 13 

A, S t a r t u p  f m m  Enpty *stem e O O o o e o e O o O o e o O e  

B, Startup f r o m  AEI. *stem O ~ e o O ~ O o o o o e o o e ~ o  15 

C, Normal Operation o O O O o o O O O O O O O e e O O O O O o e o ~ o  15 

1, Wet Solids Processing o O O o e O O O . o o e o e o o  15 
. .. 

2, FMPC a l q  Handling 0 0 0 0 0 0 0 0 0 0 0 0 . . 0 0 0  15 

30 ~ ~ u r r y  Liquor Recovery e O e O O O e . e O O e e O e  16 

bo Washdm & Sump F?mp O e e O O o o i O O O e O O O o e  18 

Do NO- S h u t d m  o o o o o e o e e o e e o o o e o e o o o e o o o o  19 

E, Emergency Shutdown . o o o e o o o O o o e o e o ~ o o . ~ o  20 

V I ,  APPEND= ( 24-3 ~06) '. e e o o o eo 0 o e o  e e o o o o o o o o e o o o 

BEST .COPY AVAILABLE 
.... . .  OP4 

. .  



C5.7, 

Page 1 of 20 

K-SS OPERATING MANUAL 

I, in tmduznon _- 

The p h a q  function of the  K-65 area is  t o  process and store radio- 

act ive so l ids  which have been recovered from the n i t r i c  acid digestion of 

pitchblende, 

of' s i l iceous matter but may a l s o  contain metall ic compounds such as mclybdt- 

mg vanadium, lead, and the l i ke ,  

the presence of radium, 

from ei ther  the  ore  refinery at FMFT o r  from outside swrces, 

K-65 is the property of t he  vendar, it is important t h a t  a s t r i c t  accounting 

This sol id  material, which i s  known as K-65, consists primarily 

The r a d i o a c t i ~ t y  of K-65 is caused by 

The K-65 area is equipped t o  handle raw materials 

Since the  

of materials be followed, 

This manual presents the  necessary information required t o  sat isfac-  

torily operate the  9-65 handling and storage area, 

tended t o  serve as a guide t o  operating personnel and t o  provide general 

da ta  concerning the process, 

of t he  process and Dmcessing equipent ,  specif ic  operating procedures, and 

teeirnicai data  per tment  t o  the  operation, 

11, Process DescriDtion 

"his information i s  in- 

Included i n  t h i s  presentation are descriptions 

The K-65 handling and storage area is an operating unit of t he  FMPC 

and i s  located about 1500 feet  west of the o re  refining plant, 

is  received i n  t h i s  area e i ther  M wet so l ids  o r  as a slurry,  The w e t  

sol ids  comprise material  wfuch has been proauced at another ac t iv i ty  and has  

been temporarily stored in 55 ga l lon  drums, 

E l P C  ore refinery and is  regularly transferred t o  the K-55 area, 

of tha work performed m the  area, the K-6.5 is permanently stored as wet 

K-65 material 

The s lur ry  i s  produced i n  the 

As a result 

BEST COPY AVAILABLE 005 
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so l ids  i n  two concrete storage tanks. 

i n t o  the tanks a s  a slurry, 

sol ids  W e  %he slurryFng liquor is  periodically decanted from t h e  tanks. 

This l iquor  i s  pQsicaJ3.y processed and is retained i n  storage f o r  fur ther  

use as a slufiging agent, 

A l l  material. t o  be stored i s  pumped 

?ne K-65 s e t t l e s  out and forms a bed of wet 

The storage and handling processes are discussed in three sections 

in t h i s  part of the m i a n n a l ,  The f i r s t  describes the methods by which the  

incoming wet s o l i d s  are  ranovd f r o m  the drums, s lurr ied,  and transferred 

t o  the storage tanksa 

i n  handling the  slurry received from t h e  ore refinery, 

describes the recovery and pmcessing of the slurrying =quore 

The second section deals with the processing involved 

The third section 

A schematic pracess f l o w  diagrrrm nf the area is presented on Drawing 

P-303Ll-37-F, i n  the 4 p e u c i k ~  

essent ia l ly  of two concrete storsge tanks, general sol ids  and s lur ry  handline 

equipment which are  housed in a processing building, and a piping systan f o r  

the t r a n s f e r  of s l u r r y  t o  the storage tanks from the  processing building and 

from the  ore  ref-ry, The storage tanks have a t o t a l  capacity of 250,OOC 

cubic f e e t  and will a l l o w  f o r  storage of the anticipated K-65 receipts f o r  

a two year period, 

w i . l l  fo l low i n  the next part of the manual. 

As shown on this diagram, the  area consists 

A more detailed description of the processing equipment 

A, Wet Solids Processbe 

The vet  so l ids  are delivered t o  the area i n  55 gallon drums, each 

contzihirg approximately 500 pcungs of material. When produced, the naterial  

has a bulk density of about 90 pounds per cubic foot  and contains about 110 

I&. $ moisture. Chemically the m a t e r i a  should be alkaline o r  neutral, 

BEST COPY 0 .  AVAILABLE 006 
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Because of the length of temporary storage, however, the properties of these 

so l ids  m a y  be al tered somewhat, 

One drum of the material is handled a t  a time, Each drum i s  placed 

on a slat conveyor by a shielded drum handling track, The conveyor moves 

it inside the  building where it is placed on a sk ip  hois t  and ra i sed  t o  a 

point above the  slurry tank, Here it is  inverted and t he  contents of the 

drum is dumped into the  tank by vibrat ion and &so by a high velocity water 

j e t ,  The water j e t  &o serves t o  wash the drum which is eventually returned 

t o  the  conveyor and removed from t h e  building, About 75' gallons of slurrying 

l iquor ,  which will be f r e sh  water during F n i t i a l  operations, i s  consumed in 

removing t h e  solids from one drmR, 

sistency of about 4 pounds of w e t  solids per gLtlon of slurry, is continuous= 

The resul t ing slurry, which has a con- 

ly agitated in the slurry tank, 

When about 15 o r  1 6  druras have been dumped and about 2000 gallons of 

Slurry has been produced, the  contents of t h e  slurry tank is pumped t o  s t o r a g  

(tank F3h-6) This s lur ry  pmnping i s  followed by a 16%0 gallon c l e a r  liquor 

rqah which is passed through the siurry tank, s lu r rg  pump, t ransfer  l i n e  and 

i n t o  the  s t o r q e  tank, About h00 gallons of the liquor is  allowed t o  renain 

i n  t h e  s lu r ry  tank t o  aid i n  preparing t h e  next batch of sluxqy. 

This processing cycle is  repeated about every three hours. The time 

cycle should be c a r r i e d  out as followsa 

Slurry prepuzitiori = 120 mine 

Slurry pumping = 20min, 

Clear l iquor  wash = S ' m i n ,  

Miscellaneous operations = 35 mino 
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E. FplpC S l w  Ha,ndUng 

In  the  ore ref inery operation the  radiowtive ra f f ina te  from the  ex- 

t r ac t ion  process is fur ther  processed and preparedfor  storage in t h e  hot 

r a f f ina t e  area. Here the K-65 aolids are separated from the  aqueous n i t r i c  

acid digest  liquor on a rotary fi l ter .  The w e t  cake from this f i l t e r  is 

washed md reslurr ied with a neutral iz ing liquor, T h i s  l iquor  is t he  ; q u e ~ U S  

solut ion uhich has been recovered from t h e  storage tanka in the E-65 handling 

area, This recovered Uqmr is treated w i t h  8x1 a l k a l i n e  salt in t h e  hot 

raffinate area and is reused w a nentral iz ing and aluncging f l u i d ,  

neutralized s lur ry  thus produced const i tutes  feed which is pumped from the 

hot raffinate area t o  the  K-65 area where it ia stored (tank F34-7) 

The 

The s lu r ry  hrs a consistency of &oat 4 pounds of wet solids per gal- 

l on  of slurry; it is rUrellne and may c a n t a h  a s l i g h t  mount of free canstic 

The s lur ry  liquor, m e n t i n n e d  above, cansists of an aqueoua so lu t ion  of metal- 

l i c  nitrate, ’ 

The frequency and quantity of a l u r r y  t o  be t ransferred t o  the K-65 

The area varies  with the  quantity of pitchblende f ed  t o  the ore  refinery. 

average da i ly  load is about 4000-gallorls of slurry but this figure m e y  become 

as high ius 10,000 gallons. 

which allows f o r  o 5,s ft./sec. linear veloci ty  i n  a 3 inch schedule 80 trans 

fer line, 

turbulent flow and preventing the  s e t t l i n g  of solids in the t r ans fe r  l ine .  

The pumping r a t e  has been specified as l l 0  gpmg 

This veloci ty  is considered as a safe  minimUm f o r  maintaining 

Slurry pumping is carried.ou& once d d l y  and consumes from 40 minutes t o  

1-1/2 hours of operating time, 

wash amounting t o  frm 1200 t o  1500 gal:Lans of the recovered n i t r a t e  solution 

Slurry pumping is followed by a c l e a r  liquor 
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The processing of this slurry and wash solution as received i n  the 

K-65 area is re la t ive ly  simple,, 

together w3th a cer ta in  mount of wash l iquor,  

the  pipe l ine is drained t o  the decant sump (F34-4), 

The material i s  received i n  the  storage tank 

The wash l iquor  raaaining i n  

\ 

C, S l u r v  Liquor Recoveqy 

The slurries xbich a re  p p e d  in to  t h e  storage tanka eventually s e t t l  

i n t o  two layerso 

at ta ined after about 20 mirmtes, 

n i t r a t e  solution, forms the  top layer over a bed of wert K-65 sol ids ,  

ically this layer of c lear  I.ig.llid ja decanted from the  tanks and allowed t o  

f l o w  by grmity t o  the decant sump tank which has a capacity of 9200 gollons, 

This liquid is perfadically reamed-fmm the sump tank, passed t h u g  

a pressure f i l ter ,  nnd temporar3ly stored in t h e  filtrate storage turk,  Fron 

here the material  is e i the r  used f o r  saurry preparation in t h e  K-65 area o r  

is  returned t o  the hot r a f f h a t e  area of the  ore  ref inery where it is used 

as a neutralizing l i q l l i d ,  The purpose of the f i l t r a t i o n  s t e p  is t o  remove 

any sediment which could have been carr ied frwiu the storage tanks during de- 

cantation, 

this area f o r  accountability purposes. 

Experimental evidence indicates t h a t  complete s e t t l i n g  is 

The slurry liquor, e i ther  water o r  a m e t a l  

Period= 

All sol id  material  delivered t o  the  K-65 area must be retained i n  

The decantation operation proceeds automaticdly as t he  liqudd level 

builds up in the storage tanks. 

ports by which means the decantation takes place, 

in two aertical l ines which are  located on diametrically opposite s ides  of 

t h e  tank80 There are 25 ports on each l ine making a t o t a l  of 50 per  tank, 

The bottom par t  on each tank is  one foot  from the tank bottom. 

These tanks possess a s e r i e s  of drawoff 

These ports are arranged 

I n i t i a l  

009 -BEST- COPY AVA'IUBLE 
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deeanta tbn  w i l l  proceed - the Iiqgi.13 l e v e l  reaches t h i s  1 foot  elevation, 

The raaai-.ling 49 ports are  b c a t e d  a t  6 inch intervals.  

i l l u s t r a t e s  the  schedule by which decantatinn mmy be expected t o  proceedk 

The following table 

I n i t i  Decant ation Subsequent Decant atior 

Vole Slurry fed t o  start drawoff 38,000 g d o  19,000 g d e  

Vole Slurry t o  complete drawff' u2,Ooo gale 579000 gale 

W t .  wet solids t o  complete drawoff 225 tons mtbns 

Time required to start drouoff @ 
slurry/oper0 day, feed .ddw 

Time of drawoff 
opera dry, 

Vole debanted Uqum r e c o y d  to 
camplerte drmmff 68,000 gd.. 349000 g.le 

Vole decanted liquor per day 39800 g a e  3 9 8 0 0  g.le 

The above data represent operatian of only one tank, 

The f igures  under the  heading .of initid decmtakion pertain to the 

drawoff occurrfng from the bottom port onlye The dot8 under subsequent de- 

cantation are representative of what w be expected A-cna the time the f i r s t  

and second por ts  are clos& This will also be t rue  for operations between 

the upper located parts. The volume of s lu r ry  t o  complete the drawoff i s  the 

t o t a l  volume required t o  faxu the bed of wet solids between porta, This 

f igure is  a l so  shown as a w e i g h t  of wet sol ids ,  The remaining data are self  

explanatory. 

The f igure  of-f. s W q  per operating day is considerae 

as an average t ransfer  from the ore refinery, On this basis one storage tank  

production of solids. The second -.t. has enough capacity to handle a 

tank w i l l  accommodate the  solids obtained from outside sourceso 

010 BEST- COPY A\% I, W3 LE 
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111, lmll . p e n t  DescriDtion 

Presented herein is a general description of the operat-hg f a c i l i t i e s  

in  the K-65 handling and storage area, T h i s  description is supplemented by 

an engineering flow diagram (3034-H43-R), an equipment l i s t  (Table l>p and 

equipment schedules w h i c h  can be found in the Appendix of this report, The 

equipment list includes ita xuxn~ers~ purchase order m b e r s ,  vendorfs name, 

and the e q ~ p e n t  service, 

means of cross reference t~ Sectinn 2LL-2 of Catdyt icvs  Specifications, where 

fi is included detai led infannation pertpining t o  the design, operation, and 

performance of a l l  item of equipment. 

The i t a n  and purchme order numbers provide a 

The d e s c r i p t i m  of equipnent is  presented in three sections. The 

f i rs t  section involves the  equipment housed i n  the  processing building, 

second section includes the concrete storage tanks and those items in the 

v i c i n i t y  of the tanks, 

pumps, motors- mtranants anti-&* systems, 

The 

A t h h d  section involves miscellaneous item such as 

A, Processing Buildine 

The processing building i n  the K-65 area houses the equipment u t i l i l -  

ized i n  preparing s lur r ies  fmm so l ids  received i n  drum and in processing 

the  l iquor decanted from the concrete storage tanks. 

primarily of a drum emptying wik, a slurry tankp a pressure f i l t e r ,  and 

miscellaneous pumps ami motors. 

This equipnent consists 

The function of the cinun emptymg uni t  (designated aa item G3h-9) is 

t o  t ransfer  solid K-65 material f rom the 55 gallon drums t o  the s lur ry  tank. 

This uni t  consists of three in tegra l  p a r t s ,  comprising the  slatl conveyor, 

the skip hoist  and drum dumper and-'the pneumatic pusher, The slat conveyor 

----BESFCOPY AVA! MBE 01  1 
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i s  a motor-powered u n i t  and performs the  function of moving t h e  full drums 

from the  entrance of the b w  t o  a point dFrectly in f r o n t  of t h e  skip 

hoist. I n  t h i s  operation, the conveyor i s  manually s ta r ted  and is stopped 

automatically by a limit switch, The pneumatic pusher then engages the  drum 

md moves it to the gig clamp on t h e  skip hois t ,  

campressed air from a compressor located i n  the  building. 

The pusher i s  operated by 

The skip hoist is a conventional u n i t  uhich raises one drum a t  a 

time t o  a point above the  slurry tank and inverts  it, 

ing equipment arc a manual&? aperated vibrator and facil i t ies f o r  producing 

a high velocity w a t e r  Jet, 

and stopped m t o m a t i c ~ ,  

uupty cfrum t o  the ground f loor ,  

drum is  replaced on the conveyor whic.h t r d e m  it t o  a storage space, 

Included in the  dump- 

The j e t  is manually s ta r ted  but is controlled 

The skip h a h t  d s o  is  capable of r e t u r n h g  the 

By meam of a magnet on the  pusher, t he  

The s lu r ry  tank ( i t m  F3h-1) i s  m agitated carbon steel  vessel h i m  

A diagram of the tank is  included in t h e  Appendi a capacity of 3200 gallons. 

Because some of the wst s o l i d s  m 4  be s l igh t ly  acid, the tank  has been de- 

signed with a larger cormsion allowance than ordinarily, 

equipped with the necessary i n a t m e n t a t i o n  t o  indicate high and low slurry 

l eve ls  and to control operation of a c l e a r  l iquor  waJhout systan, 

aystem i s  arranged so tha t  the  vessel  will rlwpys.contai.n a minimum level of" 

c l ea r  l iquor  when shut down. 

The vessel is 

This 

A pressure f i l t e r  (item D31r-1) is pmvided to remove sediment from 

L L -  1:n..<-l A---..+.-.A C-nm ,,LIC A A ~ U L U  u~~~ , , , .= ,~  L A v , I 1  t h e  s t ~ r q e  t2n-!so 

f i l t e r  With poro-carbon tubes and is also equipped with the  necessary pressur 

gauges and relief valves, 

This mit =?I Adans prensllre 

. -  
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In addition t o  the h a v e  equipment, the building uill house a slurry 

pump (G3k-1), two water pumps (G3h-2 and G3h-121, two f i l t r a t e  pumps (G3k-3 

and G34-4), and a sump systm. 

i n  a l a t e r  section of the report. 

sump and a trench sump, 

low the  ground f loo r  level. 

apillsrge and wash down water, 

my leakage from the  slurry t ransfer  lines between the  a r e  refinery and the 

storage area, 

The pmps Kill be discussed in more d e t a i l  

The sump aystan consists of a building 

Both are  rectangular concrete s t ructures  b u i l t  be- 

The building sump is s e t  up t o  accommodate 

The purpose of thetrench sump is t o  receive 

Both sumps are  servicedby p p  G34-10, 

B, Stor lee  Tank  Area 

The equipment in thia area consists of two prestressed concrete tanks 

a sump tank for decanted-liquor, md two sump pumps. 

The concrete starage tanks (item F3h-6 and F34-7) each have a c a p -  

A diagram showhg the  tank design is included i n  c i t y  of 12j,OOO cubic feet. 

the Appendix, 

uf i i le tank F34-6 receives the  slurry prepared in the  K-65 proceasing building 

As explained i n  the  Process Description, f a c i l i t i e s  are available f o r  recover 

ing the  slurrying l iquor  by decantation, 

thickness which provides considerable protection against gama radiation, 

order t o  prevent t he  slurry liquor from drawing in to  the  so i l ,  a combination 

concrete and asphalt bottom has been constructed-'under the tanks. 

this i s  a layer  of crushed stone in which several  drain pipes are embedded. 

These pipes d r a i n  i n t o  the  decanted liquor sump tank. The slurry is fed t o  

each storage tank thrnughfour nozzles located a t  the four  quadrants on the 

roof, 

Tank F3&-7 receives slurry d i rec t ly  from the  ore ref inery 

The tanks possess and 8-inch w a l l  

In 

B e l o w  

Additional ports are a h 0  available on the roof through which leve l  

013 
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s m d i n g s  can be made t o  establish the l eve l  and contour of sol ids  i n  the  

tank, If it is desired t o  feed more s lur ry  t o  one quadrant of the  tank than 

t o  another, t h i s  can be accomplished. 

The decant l iquor  s u p  tank (F34-2) is  a 9900b gallon cmbon s t e e l  

tank which provides 8 resevair  for the slurry l iquor  drawn f r o m  the  storage 

tanks. 

ground. 

constructed on the  top of t h e  tank. 

various pipine; systems servicing the rre8-md ab0 will receive any drainage 

The vessel is loc8ted bet- the storage tanka and is  buried in the 

Access t o  the various nozzles i s  avzilable through a rectangular box 

Thir tank receives a l l  drainage from the 

c, M i 8 C d l U U m U  ~~t 

The processing building, storage tank area, and ore refinery a re  

interconnected by means of a piping sptan. 

s t e e l  pipes are  a d a b l e  f o r  transportation of slurry md clear l iquor  be- 

tween these points. 

piping i n  the  K-65 storage and handling area. 

is  ahom 8chclaPtic.lly in the Engineering Flow Diagram (Dwg. 303bH-03-R) 

which can be found in  the Appendix, 

i n  a concrete trench which is covered with removable concrete slabs. 

Two 3-inch schedule 80 carbon 

T m  -em ia . l a 0  anpplemented With some additional 

The en t i r e  piping arranganent 

JU of the t r ans fe r  lines are submerged 

Multiport plug valves have been provided a t  various l i n e  junctions. 

This provides a v a l v h g  systen which is simple i n  design and i s  easi ly  oper- 

ated and m a i n t n i n e d ,  Long sweep elbows have been used where possible on a l l  

s lur ry  lines, Blso, provisions a r e  available a t  numerous points for washing 

014 
.. 

. .  



CATALYTIC CONSTRUCTION COWPANY 
P H l L A D K L P H l A  7 .  ? A .  * I  

\ 

Page ll of 20 
- 

.. . 

out and reaming s lurry Lines if they should become plugged. Since a l l  f l o w  

conditions are  at atmospheric tenperature, none of the l i n e s  a re  insulated, 

However, a l l  l h e s  are sloped so t h a t  the contents may be drained in to  the 

decant liquor sump tank, 

The units in the  I(-65 handling area are  equipped with the  necessary 

This instrumentation instrumentation t o  adequately control t he  processing, 

is necessary because of the remote manner of material  handling and because 

of t h e  irregular schedule of o p e r a b r  attendance. 

sists mostly of l iqu id  and s lu r ry  leve l  controllers and alums. 

l e r s  are  connected t o  switches on pmps and valves while t h e  alanns are 

mounted on the panel board in t h e  processing'building, This panel b o d  con-; 

toins the  annunciator system together with pnnp starters and other e lectr ical  

equipent ,  Each instrument w i l l  be discussed i n  connection d t h  the equipam 

i t a n  t o  which it is connected., 

strumentation is given on the Engineering Flow Diagrw, drawing 303b-H-03-R. 

A detai led description of each instnnaent can be found i n  Section 2h-2 of 

Catalytic 8 s Specifications,, 

The instrumentation con- 

The control- 

A schematic representa!tion of the area in- 

Slurry tank 3'34-1 possesses a water purge type leve l  control lero TM 

instrument rings an alvm on a high level and act ivates  equipment which start 

a water wash and ultimately shuts off the s lu r rg  pump'on a low level. 

r e s u l t  of the ac t iv i t i e s  of t h i s  instrurnent, the contents of t he  tuik can be 

transferred t o  storage and the  equipment can be washed out without running 

the  r i sk  of tank cverflow o r  line plugging, 

As a 

Decanted l iquor  sump tank F3L-k i s  eauipped with a diaphragm t y p  

l e v e l  control ler  which s t a r t s  e i ther  of the t ransfer  pumps on high level ard 

015 
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shuts it off  or, low level. The pumps can be operated manually Ff desired, 

The trench sump is also s e t  up with a diaphragm type l e v e l  control ler  

uhich starts and stops pump G34-10 on high and low level, 

storage tanko F3b-2, posaeaees a diaphragm type level inatrumeat &ich sound8 

F j l t r a t e  l iquor  

M a l u m  on both high and low level.  

tank i s  manual. 

Operation of pumping equipnent f o r  this 

Additional ln6tnanentation in t he  area includes pressure switches on 

the water pumps, 03k-2 and G34-12, Theae are connected t o  the p p  discharge 

l h e s  and Starb the  pumps when water pressure is required, 

slurry pmno 034-1 l e  d b o  equipped with a preseure switch which rings 

ap darn in t h e  event of alowering of the  punp discharge prea8ure. 

A pump echedule can be found In the  Appendix of t h i s  rapot't. This 

More de ta i led  data  may be found I n  Section 2L-2 of CatPlfrticcs'SpecFflcations 

IV, Safety 

The nodor haaud Involved in t he  K-65 areu Le the rad lore t lv i ty 'o f  

the K-65 solids which may contain w much ea 500 mg of rodirrm per ton. The 

fol lowing tabulation indicate8 the exposure in n i l l l r epa  per hour which C M  

be expectcd at various distances from an 8-lnch concrete w a l l  shielding the  

3 
6 

10 
15 
20 
30 
L8 
75 

28 
23 
19 
15 
11.5 

9 
7.5 
3.75 

. .  
- . . _ _  - .  

. .  
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As a safeguard t3 the operator, shielding has beer, provided at a l i  

areas wnere solids o r  s i u r x e s  are handled, The shieldlng fncludes (1) 8-inc 
6 

thick concrete c e l l s  which house the  s lur ry  handling equipment and the  con- 

Crete storage tanks and ( 2 )  various ba r r i e r  w l l l s  around th-. - area. 

Amther hazard t o  guard against i s  the  evolution of radon gas from -- 
the  K-65 sol ids  *e being dmped from the  drum, 

7-ided tc  remove hazardous gases resul t ing from this operation, 

An exhauster has been pro- 

Despite the safeguards which have been incorporated in t h e  plant  de- 

sign, it m u s t  be emphasized that t he  radiation hasan3 has not  been oonpletelg 

eliminated, as. noted from the  exposure data  tabulated above. 

sonnel should practice good judgment, wear proper protective clothing, and 

follow t he  practices prescribed by this manual and par t icu lar ly  by t he  Health 

and Safety group, Unnecessary exposure o r  contact with t h e  SOU& o r  slurrir 

i n  any form should be avoided, 

w i l l  be a check agairst the  possibi l i ty  of overexposure t o  radiation. 

Operating per- 

The use of the  film badge'bg t h e  operator 

O n l y  authorized personnel should be allowed in the  K-65 handling and 

storage area, 

the d - v s  f i l l e d  with K-65. 

which hzs been provided with adequate shielding, It is  hpm-tant t h a t  the 

exhauster be s ta r ted  before full drum are placed in the  b u i l d i n g  and kept 

running u n t i l  ail s lur ry  i s  renoved Tram the  s lur ry  tank, The time spent by 

the  operztor in and around the  c e l l s  CT by t n e  concrete storage tanks should 

be keFt to a rmnimWn f o r  each cperatior, inralved, 

V, O D e r a t i n P  Izstructions 

Under no c i m s t a n c e s  should personnel enter t he  area housiq 

These drums should be handled only by t he  truck 

- 
This seztion of the r e p o r t  presents t h e  procedure f o r  s ta r t ing  up, 
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operating, and shutting down the equipnent when performug the basic functior 

involving w e t  sol ids  pmcessmg, FMPC s l u r r y  handling, slurry l iquor  recovei 

and wash down and sunp pumping, 

The procedures are specified on the pnmiee tha t  a l l  equipment has 

been ins ta l led  according to design, th8 t  a l l  instruments have been s e t  proper 

ly, and t h a t  t he  ent i re  area kas been tes ted and inspected, 

A,.. Stml lD frox ilIl h;t>* System 

This procedure i s  appucrble  when stat%ing t he  plant Kith processing 

materials f o r  the. first time and is ea~ployed only in connection with wet 

solids processing, The m x i n  consideration is t o  in i t ia te  t h e  processing of 

vet so l id s  in the  processing building by charging fresh water to the  slurrg 

tank, as outlined below: 

_c3 (1) S t a r t  the blower (G34-16) 

(2) F i l l  the s lu r ry  tank (F34-1) with enough water t o  completely 

cover the rotor  on the agitator, 

of a hose connected t o  lfie TW-23 inside t he  cel l .  

S t a r t  the  water purge system on the level i n s t m e n '  on turk 

F3L-1 by opening the  valve on line lP 34-1. 

This can best be done by means 

(3)  

(4) Sta r t  the agi ta tor  (G34-13). 

( 5 )  

(6) 

Check the set t ings on the timers (FC34-2 and FC3l~-3)~ 

Check the panel board t o  see tha t  a l l  annunciator l i gh t s  are on 

3 
The syster, is now re'ady f o r  lfl\Tomil Operation'$ 8s discussed under 

Section V - C ,  below, 

018 
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B, Startuu f rom r l r l l  Svstar 

The procedure is ident ical  t o  mpty system star tup except tha t  it is 

A m i n h  l eve l  of not necessuy t o  put water into the s lu r ry  tank (F3L-l), 

c leaz l iquor  will always be in t h e  tank once empty systar s t a r tup  has been 

carried out0 

C, Nonaal Ooeration 

10 tftt Solids PIWCeS8-8 

(a) Starb the  d m  emptsing operations, which vill involve handling 

and dumrping .one dnm at a t h e b  For a detai led procedure on handling the 

d m  apt-  equipaent, refer t o  Section 2b-2 of CatalyticOs Specifications. 

Be sure t h a t  each empty d2.ma i s  properly inspected and i s  free, of solids be- 

fore being removed fron the cell, 
' 

(b) When a high level in the tank (F3L-1) is reached, the alann on 

the uunrnciator ulll r ing and the lights on the panel b o d  u i l l  be on brigbt 

Stop the zlarn~ and.reset, Open flush bottom valve a t  the bottom of the  tank, 

S t a r t  the pump ( G 3 b 1 ) 6  When the s lur ry  level is  low, the solenoid valve 

(LSV 31-12) aril1 open and zdmit water t o  the tank  through line 20-28. 

water w i l l  flow for 15 minutes, 

Close the f lush bottom valve and repeat the cycle, 

This 

7 Pump G%-1 uill be stopped autanaticd.lyo 
e 

2 FMPC 9 1 u m  Handlina 

(9) Contact the hot r d f i n a t e  area and find out which line t he  slum 

wil l  be pumped in9 XJ-1 or XJ-2. 

(b) Set  the valves a t  the junction of XJ-1, XJ-2, and 20-20, so 

tha t  flow of material will be on t o  XJ-1 and not into 20-20, 

are three w a y ,  three p o r t  plug cocks, 

These valves 
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(e) Set the  valve at  the junction of XJ-7 and XJ-3 s o  t h a t  flow w f l l  

be in XJ-3 and not i n t o  X J D ~ ~  This Kill a l low slurry t o  go to tank F3&-76 

(d) Contact the hot r a f f i n r t e  area and report  t ha t  preparations for 

pumping are completeo 

progress of the operationo 

Keep in touch with the  h o t  ra f f ina te  a rea  during the 

(e) When informed that c l e a r  l iquor pumDing is complete, s e t  the 

valve a t  the junction of lmes X J - l p  XJ-39 pnd 20-1 so t h a t  both XJ-1 and 

XJ-3 will drain 5nto sump tank F3h-& v i a  l ines XJ-7 and 20-1, 

the  area is ready f o r  shutdowno 

After d r r i n f n g  

-- ._ - - __ - - 

jo s1urr;r Lijguoor Recovery 

In t h i s  processs t h e  decanted l iquor  flows through l ints  Z O - l s  

ecvlted l iquor  sump tauk F3h-h 20-2, 20-3 and ZO-& mto 

i n  this tank w i l l  be removed periodically and f i l t e r e d  before it is sent  t o  

temporary storage. 

cedures should be aaployed: 

The f l u i d  collecte 

In order t o  perfonn these operations, t he  following pro- 

(a) Check tank F34-b periodical ly  to  detemine uhen it is ready for 

pumping, This can be done by l e v e l  souUdbgs0 

(b) When it is desired to pump t h i s  tank, check the  valve on line 

20-11 a t  the i n l e t  to the pressure f i l t e r  and make sure  it is openo 

(c) Check the valve on l i n e  20-16 a t  the  out le t  of the pressure f a -  

ter and make s u e  it is open. 

closed, 

Be sure  a l l  other valves on t h e  f i l t e r  a r e  

(d) When ready t o  pump, open the  valve on line TW-17 and bui ld  up 

t h e  l eve l  i n  tank F3&-ho A high l e v e l  will s t a r t  pura? G3&-5 o r  G3b-6, When 

. . . . . . . 020 
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the  punp starts, close the valve on TW-17, 

(e) When the l eve l  JA t a n k  F3b-b reaches a low point, the pump will 

be shut off,  Close the valves cn l i n e s  20-11 and zO-16, 

( f )  

T h i s  w i l l  blow down the contents of the f i l t e r  into tank F3b-1. 

Qpen the valve on l i n e  XJ-9 and then open the valve on line 

20-27, Be 

sure the agi ta tor  in th i s  tank is rotat ing before opening the  valve on line 

20-270 

(g) Check the pressure gauge on pump G3&-2 or 03lr-12, which ever is 

running. 

blown back. 

a few minutes. Close the  v l lve  on line XJ-9. 

When this pressure falls t o  a steady value, the f i l t e r  w i l l  be 

Close the  valve on line 20-27. Allow the f i l t e r  to drain f o r  

(h) Dispose of the slurry i n  tank  F3b-1 in accordmce with the in- 

st ruct ions given i n  t h e  section on wet solids handling. 

Check the level fn tank F3&-2 a f te r  each f i l t r a t i o n  by a level (i) 

sounding, Keep a record of t h i s  level ,  I 

I 

(j) When it is  desired to del iver  clear l iquor t o  t h e  refinery, con= 

t a c t  the hot raffhiate  area and determine how much liquor this area can re- 

ceive. 

(k) Set the 3 uay, 3 port  pluz valves a t  the junction of l i n e s  XJ-1 

and XJ-2 so that flow w i l l  be in the  desired l ine,  

(1) 

Keep i n  contact with the h o t ’ r d f i n a t e  area and pump u n t i l  this area 

Open the V&JO on l i ne  Z G . = i a  and start  f i l t r a t e  pump G3b-3 or 

G3&-b0 

cannct receive q y  more Liquor o r  u n t i l  the 

sounds, 

low l eve l  alann on tank F3&-2 

Turn off the f i l t r a t e  pump, 

(m) Close t h e  valve or1 l i n e  20-18, Adjust,the valve at the junctiop 

. . -  
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of lines XJ-1 and XJ-2  so  t h a t  t he  line carrying c lear  l iquor  a drain to  

tank F3t-L. Reset these valves so  tha t  lines XJ-1 and XJ-2  are open t o  the 

smap but  line 20-20 is noto 

Lo Washdown and Sum Pmroine 

An aux3liary operation, not covered In the  Process Description, is 

the w.shdorm of the processing building d t h e  handling of washdown l i q u o r s ,  

Tbis operation w i l l  be c d e d  out periodicPlly in both t h e  shielded and un- 

shielded areaso 

cell, *nd on Une TW-23 ins& the c d l o  :In the event of an overflow of 

tank F3k-1, a washdown of the c e l l  area together with a pumping of the s a p  

should be c d e d  ant immediatelyo Floor washings dll f l o w  to t h e  floor 

8 t l ~ p  fx& where they wlll be pumped lh storage tank - F34-6, r.. The following 

procedure for lnnrping the bullding or  trench sump should be followed: 

Hose connections me Pvoi3Jble-on linbs TW-22, outside the 

(a) Set  the  valve at the  junction of lines XJ-b and X J - 4  so tha t  

flow w i l l  be into line XJ-&. 

(b) Se t  the valve rt the  junction of Unes ZO-l&-and 20-13, s o  that 

suction w i l l  be taken from the correct sump. 

(c) 

it is being pumped. 

(d) 

S ta r t  pump G34-10 and maintain a v i s u a l  watch on the  sump while 

If the  sump contains ony so l id  material, rdmit c lear  l iquor  by 

means of P washdown hose, 

be sediment f reee  

The l a s t  material  t o  be pumped from the sump shou 

(e) Shut off t he  pump and adjust  the  valve a t  the junction of l ines  

XJ-4 and XJ-8 so  t h a t  t he  contents of the  pump discharge can d r a  i n t o  tanh 

F3b-h0 

0 2 2  
._  .. 
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( f )  After draining, adj&t this valve so that  pump G34-10 discharge 

is open t o  tank F 3 4 ~ 6 ~  

(g) Adjust the valve at  the junction of lines 20-13 and ZO-lL so 

t h a t  pump G3&-10 u i l l  be able t o  take suction fmm the  trench sumpo Set the 

.a. . .  

(2) Drain Ilne XJ=& through line XJ.7 md.20-1 into the  decant sump * . :::,,.. 
'j . .  . .  .: 

(F3&-&)0 . . . .  ? 

.. 

(3) Turn off the  ag l ta tor  .in the slurry tank (F3&-1), 
.: <,!. r;. . 
'ii. ._.  
-:. . .  

..: . -  ..- . .  . .  

pump on l eve l  control s o  that it u i l l  au tona t i ck ly  pump the trench sump if 

any l i qu id  should & a h  into It at  times when it is not attendecl, 

- ,  D, Nom& Shutdown. -. 

Nornal s h u t d m  w i l l .  .occur whenever the plant:.is shut dowA for a 
. .  

schsduled went-- mtch.,m. f o r  overnighti. wsekend8,: ar. a - W q t ,  
, .  

cable - to . no&- shatdoorn.;-of . the wet 
. .  . 

. . .... .. . .  *building. I .. - . 

(&) Turn off the  blower (Wh-16). 

( 5 )  Turn off t h e  pouer to rll operating units in t h e  area except t o  

pumps G3&-10, 0%-5 o r  G3&-6, Theee pumps post be ready t o  huzdle materid 

In  the trench sump o r  in tank F31r-4 at a l l  tines, Do not turn off  power on 

t h e  l i n e  going t o  the metals oxide storage are& 

(6) 
The procedure involved in hormul shutdown of FMPC slurry handling 

Turn off t h e  water purge systa on tank F3&-lO 

f a c i l i t i e s  entails setting the  plug valves t o  tha t  any unscheduled flows w i l l  

go t he  the  correct place, 

025 
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(1) Set the valve at t h e  junction of lines XJ-1, XJ-3, and XJ-7 80 

- 

:$ . 
t ha t  flow f r o m  X J - 1  w i l l  be to  tank F3b-4. 

(2) S a t  the  valves a t  t h e  junction of XJ-1 and XJ-2 so that these 
. .  

Unes '&e both open .ad flow f& e i ther  can proceed to tank P3b-&. 
. .  . .  . . . ,  - .  . . . 1  . /. 0- ~ 

y. 
. .  

. .  
'E, Theraenw ShutdoWn 

' 

. . .  . .  
. .  Ruergency shutd tines.involving catai t rophi ts  such . .  

.. . 

. . .. -. 
~ .. . . . .  I -  . _  . ... Notiiy the nearest 

- . .  ... -. 

area-of the sittlotion.rs. s 

'ch .csoald.nquire UI emergency ehtdown 
. _ _ _  , . . . . . . .  & a&, E. ' ierkagi 

I .. 
.-. ... , ..-- *- , .. , . 

:..r. . .... 
. .. 

>.;-g,, ;:. : 
?:a. :., ,.. - .  
- .. 
.. . . 
* : i .  . . . .  .:. . . .  
i .  , : 
.. .. . 
.L .l . . .  

- . . .. 

and t o  'throw on the  emergency clear liquor pumps. 'phis w i l l  Wash the  slurry 

out of the l i n e  d prevent possible pluggjng. 

(2) When the nonrd. clear l iquor  wash has been accomplished, drain 

the l ine in the manner prescribed i n  the Womal Operation" sect ion of the 

ins t mc t i o n s  0 

(3) Hose down the  trench at the  point of leakageo Be sure t h a t  rll  

eollds have been washed to the  trench sump. 

described i n  a l a t e r  par t  of the instructions. 

punping of t h i s  sump w i l l  be 
- 

. .- -- . . -. __ ... . .... . -. . 
. .  .. 

. .  . .  .U . . . ,  . . .  
.. . 

. .  - .  
. .  

. - - .. . . 
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Schematic Process F!lw Diagram (Drpving P-3!3&-3@,) 

Engineering Elm Diagram (Drawing 30344&3-.32) 
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