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SUMMARY OF CHANGE 

Initial issue. 

Revis£.>d to incorporate systen design chc1nges c1nd comment� 
on Cpvision 0. 

Revised to incorporate co!TJ11ents on Revision 1. 

Revised to incorporate COMi:lents on Revision 2. 

Revised to reflect addition of relief valves at the 
out lets of the defueling filter canisters, deletion of 
fuel pool'cleanup system boronmeter and correction of 
�inor tyoograohical errors. 

Revised to correct and cl., i fy dl:'script ion of low level 
alun setroints for fuel �ransfer canal. 

Pl:'vised to reflect the potential for operJtion of 
portions of t�e DHC systeM prior to system being fully 
ocer·ation.1l 1nd to inco,.por·.J e r:1inor editodal chJn')I:'S. 

Pevised til ircornorate Dewatering Systen inputs to D!!CS 
Jnd �rnvide � qpner1l update llf t�e OWCS TEP. 

revised to reflect carnbility to bypass the filter 
onisters. 

PevisPd to clarifJ site dose assessment for fuel transfer 
canal/spent rue! pool cleanuo sys e�. 

0evised to incorporate syste� des1qn chanqes per ECAs 
35?5-86-03!3, 0328, 0356, C377, 0388� 3255-86-0393; 
3�?5-BG-c395; 3255-8&-0406� 3525-86-04!6� 3255-86-0422; 
3525-86-0429, 0438� 3525-87-u4�4. 0450, 045!, 0454, and 
O.i55. In ,1ddition. t"ae following !!'Odifications were 
incor"orated: I) "deep suction,"?) variable 
post-rilter micron ratings. 3) use of organic loaded ion 
evch�rJer, and 4) the use of deeo �ed filters (modified 
�noc�out canisters) . 
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1 . 0 INTRODUCTION 

1 . 1  General  

3525-0 1 5  

The Oefue I I  ng Water C l eanup < OWC> system I s  des I gned to remove organI c 
carbon, rad i oactive Ions and parti c u l ate matter from the Fuel Transfer 
Canal < FTC> , Spent Fuel Pool < SPC> "A" and the Reactor Vesse l  < RV > . The. 
major i ty of the parti c u l a te matter I s  removed by proce s s i ng the water 
through nom i na l  0 . 5 · mi cron rated f i l ter can i sters .  The low mi cron 
rati ng of the f i l ter cani s ters as sures very l ow turb i d i ty as  we l l  a s  
reduction o f  the parti c u l ate a c ti v i ty I n  the wate r .  Cartr i dge type 
f i l ters w i t h  d i fferent parti c l e  s i ze rati ngs may be used I n  p l ace of the 
f i l ter cani s te r s .  I n  genera l ,  therefore, d i s c u s s i ons concern i ng the 
f i l ter cani sters are a l so app l i ca b l e  to cartr i dge f i l ters when used a s 
repl acements for f i l ter cani s ter s .  

Remova 1 of the rad i oa c ti ve Ions < I . e . ,  solubl e f l  s s  I o n  products>  and/or 
organic carbon I s  performed by proces s i ng a portion of the f i l ter output 
through 4 K 4 l i ners < s i mi l ar to those I n  use for EPICOR I I >  conta i ni ng 
zeol i te or organi c mater i a l , or the Submerged Oem l nera l l zer System <SDS > .  

The I ns ta l l ation and operation o f  the owe system wi l l  occur sequenti a l l y  
such tha t  portions of the system may be operated p r i or to comp l et ion of 
the entire  system. I n  add i tion, parti a l  system operation may requ i re 
temporary l nterconnectlon< s >  w i th other p l a nt systems wh i c h  are not 
spec i f i c a l l y  desc r i bed I n  th i s  Techni c a l  Eva l uation Report CTER > .  Any 
such temporary modes of OWC system operation w i l l  be Impl emented I n  
accordance wi th the safety c r i te r i a  for the comp l ete owe system and w i l l  
be bounded by the safety ana l yses desc r i bed here i n .  

1 . 2  Scope 

The scope of th i s  document I nc l udes the opera t i on of the owe system. the 
components of the OWC system and I ts I nterfaces to e x i s t i ng systems and 
compone n t s .  Th i s  TER a l so 1nc l udes spec i a l  modes of operation or the 
OWC system used to Improve f i l tration opera t i ons . Th i s  TER  I s  app l i c
a b l e  only dur i ng the recovery mode as the owe system I s  a temporary 
system requ i red to support recovery operations and w i l l  be removed or 
reeva l uated p r i or to p l a nt restart. Eva l ua t i on of safety concerns 
rel ated to the f i l te r  cani s ters  I s  not wi t h i n the scope of th i s  TER  a nd 
I s  addressed I n  Reference 8 .  L i c ens i ng of the ton e x c hangers for I 
off-s i te s h i pments I s  outs ide  the scope of th i s  TER .  

2 .0  SYSTEM DESCRIPTION 

2 . 1  General 

The OHC system I s  de s i gned to process water from the RV , FTC,  S F P ,  and 
Dewater i ng System <OS) holdup tank. DS-T- 1 . The system ' s  major functions 
are g i ven be l ow .  

a .  The OHC system f i l ters the water to remove suspended sol i d s  down to 
a nom i na l  0 . 5  m i c ron rati ng . Th i s  I s  done to ma i nta i n  the c l ar i ty 
of the wate r .  

-5- Rev. 1 0/01 36P 
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b .  The OWC system removes sol ub l e  f i ss i on produc t s  by demi nera l i za t i on 
of the water usI ng I norgan I c  zeo 1 1  tes . T h I s  I s  done to reduce the I 
dose cont r i but ion  from the water . 

c .  The DHC system removes organi c carbon usi ng spec i f i c  res i ns or 
a c t i vated charcoa l .  

The owe sys tern I s  composed of two major s ubsys terns wh I ch a 1 1  ow greater 
proce s s i ng f l e� l b l l l ty d ur i ng pos t p l enum removal opera t i ons.  These two 
subsystems are the RV c l eanup system and the FTC/SFP c l eanup system. 
On-l i ne samp l i ng of both subsystems for pH I s  provided by the sys tem 
desi gn. On-l i ne samp l i ng for boron concentrat ion and turb i d i ty I s  
prov i ded for the RV c l eanup system. Boron sampl l  ng for the FTC/SFP 
c l eanup system wi l l  be done accord i ng to approved procedures. The 
deta i l ed system descrjp t l on for the DHC RV c l eanup sys tem I s  prov i ded I n  
Attachment 1 .  Attachment 2 prov i des the deta i l ed system desc r i p t i o n  for 
the OHC FTC/SFP c l eanup system. A l so I nc l uded as Attachments 3 through 
8 are the fol lowi ng f i gures : 

Attachment 3 Reactor Vesse l C l eanup System, P i p i ng and I nstrument 
D i agram 

At tachment 4 Fue 1 Trans fer Can a 1 /Spent Fue 1 Poo 1 C l e a nu p  System, 
Pip i ng and I ns trument D i agram 

At tachment 5 Auxi l i ary Systems , P i p i ng and I nstrument D i agram 

Attachment 6 Fuel Hand l i ng Bui l d i ng ,  General Arrangement 

At tachment 7 Reactor Bu i l d i ng ,  General  Arrangement 

Attachment 8 OWC System F i l ter-A i d  Feed P i p i ng .  Schema t i c  D i agram 

2 . 2  Qua l i ty C lass i f i ca t ion 

The qual i ty c l assi fi cat ion of the OWC system w i t h  excep t i on of the 
f i l ter cani s ter uni t s, wh i c h  are not w i t h i n  the scope of t h i s  TER , I s  
Important to Safety. Important to Safety as  used here I s  def i ned I n  the 
TMI-2 Recovery Qua l i ty C lass i f i ca t i on Li s t .  

3 .0  TECHNICAL EVALUATIONS 

3. 1 Genera l 

lhe O�IC system i s  tota l l y conta i ned wi th i n areas that  have control l e d  
vent i l a t ion and area i so l a t i on capab i l i ty .  Thi s Tlm!ts t h e  env i ron
mental i mpact of the system d u r i ng normal system opera t i ons , shutdown or 
pos t u l a ted acc i dent cond l t l on.s .  The Impact of post u l a ted OIK system 
fa i l ures I s  prov i ded below on a case-by-case basi s .  

The sys tem fai l ures eval ua ted were loss of power , loss  of I nstrumenta
t i on/Instrument a i r ,  f i l ter med i a  rupture.  and l i ne breaks. The design 
of the system I s  such that none of the events resul ts  I n  unacceptable  
consequences. Other  safety concerns eva l uated w i t h  respect to operat i on 
of the OHC system were decay heat remov a l , c r i t i ca l i ty ,  boron concentra
t i on contr·o t , heavy load drop s ,  and rad i oac t i ve rel eases. Several  
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system mod i f i ca t i ons may be used to ensure e ff l c l en t  f i l tr a t ion opera
t i on s .  These system I mprovemen t s  were eva l ua ted for safety concerns , 
and the eva l ua t ions are summa r i zed I n  Sec t i on 3 . 8 .  The I nterface of the 
OHC system wt  t h  defue l l ng too l s  such a s  the abras lve water jet  I s  
add res sed I n  Sect I on 3 .  9. No unacceptab 1 e consequences were found to 
resu l t  from opera t i on of the owe system prov i ded that  proper 
adm i n i strat i ve control \s ma i nt a i ned . 

3 . 2  Pos t u l a ted System Fa i l ures 

3 . 2 . 1  Reac tor Ve ssel  C l eanup System 

3 . 2 . 1 . 1 Loss of Power 

A loss  of power to the ent i re system wou l d  s i mp l y  shut  the 
system down. A loss  of power to the we l l  pumps w l  t h  a n  
add i t i on a l  f a i l ure wh i c h  resu l t s I n  s i mu l taneous loss  of l evel  
control I n  the l on exchangers wou l d  resu l t  I n  a f l ow 
m i sma t c h .  I n  th i s  case , the system wou l d  be au tomat i ca l l y  
shut  down unt i l  power Is res tored. Loss o f  power t o  I nd i v i 
dual components wou l d  p l ace that  component I n  I ts safe mode .  
An a i r  operated v a l v e .  for e x amp l e ,  wou l d  fal l t o  a pos i t i on 
that ensures no damage to other componen t s .  

Loss o f  power to t h e  con trol pane l wou l d  cause the l o s s  o f  a l l  
I nforma t i on and fa l l  a l l  control and soleno i d  operated 
valves . The system wou l d  be shutdown unt i l  power I s  r e s tored.  

3 . 2 . 1 . 2 Loss of rnstrumen tat l on / rn s t rument A i r  

Loss of a s i ng l e  I n s t rument channel · w i l l  resu l t  I n  the loss  of 
I nd i c a t i on for that  channel and , for those channe l s  that  have 
control feature s ,  a f l ow m i sma t c h .  

Th i s  f l ow m i s match w i l l  resu l t  I n  a n  a utoma t i c  shutdown o f  the 
affected por t i on of the system. 

Loss of the I n terna l s  l ndedng f i x ture < I IF> l ev e l  I nd i ca t i on 
system < bubbl e d  w i l l  resu l t  I n  an er roneous l ev e l  I nd i ca t i on 
wh i c h  w i l l  be noted when compare� w i th a redundant l ev e l  
I nd i ca t i on system. S i nc e  th i s  system h a s  n o  control fea ture s ,  
no adverse system cond i t ions w i l l  resu l t .  

Loss of I ns trument a i r  w i l l  take the I n d i v i dual  componen t s  to 
the i r  fa l l  safe pos i t i on . F l ow m i sma tches I nduced by l os s  of 
a i r  wi l l  resu l t  In au toma t i c  t r i p s .  Loss of a i r  to the I rF

. 

level  mon i tor i ng system w i l l  I n i t i a te a low a i r  supply 
pressure a l arm. 

3 . 2 . 1 . 3  F i l t er Med i a  Rupture 

A fa i l ure of the f i l t e r  med i a  I n  the f i l te r  can i s ter cou l d  
pot£>nt l a 1 1 y  r e l ease  fuel  f i ne s  t o  the ion e xchange porti on of 
th£' system. The post f i l te r ,  loca ted down stream of both 
f l l te.- t ra i ns I n  the l i ne to the lon e x changer s ,  w i l l  trap any 
fuel f i nes wh i ch wou l d  be transported past  the f l l  ter 
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cani s ters I n  the event of f i l ter fa i l ure .  The post f i l ter I s  
s i zed to be c r i t i ca l l y  safe . A gross rupture I n  a f i l te r  
can i s ter may be detec ted by a n  I ncrease I n  t h e  post f 1 1 ter 
d i fferen t i a l  pre s s ure . Turbi d i ty me ters w i l l  a i d  I n  the 
detec t i on of gros s f i l ter med i a  rupture by detec t i ng changes 
I n  water c l ar i ty .  

Upon detec t i on o f  a f i l te r  can i s ter f i l ter med i a  rupture the 
fi l ter tra i n s  w i l l  be I so l ated . I nc l ud i ng I so l a t i on of water 
supp l y  l i nes to ex-ves s e l  defue l l ng < I . e . ,  v a l ve s  DWC-V-357 , 
358,  363 , and 50 1 >  I nvol ved w i th the pressur i ze r  defue l l ng 
sys tem . The ruptured f i l ter w i l l  be I dent i f i ed by observ i ng 
the d i fferen t i a l  pressure versus f l ow for each I nd i v i du a l  
c an i ster  w i th f l ow be i ng rec i rc u l a ted t o  t h e  RV . A l ower 
d i fferen t i a l  pressure for a g i ven f l ow w i l l  I nd i ca t e  wh i ch 
f l i ter I s  ruptured. The ruptured can I s ter or c an I s ters and 
the pos t -f l l  ter cartr i dge wou l d  then be repl aced as req u i red 
and the system restarted.  

The  owe system may be operated I n  a mode that  bypasses  the  
f i l ter c an i s t e r s .  Dur i ng t h i s  mode of operat i on the post 
f i l ters w i l l  be prov i d i ng the requ i red system f i l trat i on 
ups tream of the deml nera l l zers . I n  order to prec l ude the 
rupture of the pos t f i l ter's f i l te r  med i a  when I t  I s  prov i d i ng 
system f i l trat ion ,  I f  the post f i l ter d i fferen t i a l  pressure 
reaches 18 ps i .  further sys tem operat ion w i l l  be proh i bi ted . 
The pos t  f i l ters are d e s i gned for a max i mum d i fferent i a l  
pressure of 4 5  ps I .  Even I f  a rupture of the pos t f l l ter  
med i a  occurre d ,  I t  I s  not expec ted that s i g n i f i ca n t  quant i t i e s  
o f  fuel wou l d  accumu l ate downs t ream o f  the f i l te r .  Th i s  
conc l us ion I s  based on the fol l ow i ng: 

o The bypass fll trat  i on mode wi l l  be used on l y  when the 
turbi d i ty I s  l ow or dur i ng ex-ve s s e l  opera t i ons as  
requ l red: therefor e .  I t  Is  not expected that s I g n I f I cant 
fuel  f i nes w i l l  be suspended In  sol u t i on dur i ng the 
bypa s s  opera t I on .  Consequent 1 y ,  I t  I s  not expec ted that  
l a rge amounts of fuel  w i l l  norma l l y be found I n  the pos t 
f i l ter . 

0 The hol d i ng capac i ty of the 
reach i ng the ma x i mum pres sure 
< approxima t e l y  5 l bs . >. 

post f i l ter , 
d i fferen t i a l , 

p r l o,· to 
I s  sma l l  

o The d i fferen t i a l pres sure , measured across the post 
f i l t er . can be used to detect a ruptured post f i l te r  
med i a, wh i c h  wou l d  I n i t i ate operator a c t i o n  t o  prevent 
further accumu l a t i on down s tream. 

o If I t  I s  nece ssary to process the post f l l te:· e f f l ue n t  
through t h e  DWC i on exchange r s ,  I t  w i l l  be done under t h e  
control o f  a process con trol  p l a n  w i th adequa te prov i 
s i ons to accura t e l y  assess  the quanti ty of fuel  mate r i a l  
depos i ted on the ! on e x change med i a .  

-8- Rev . 1 0 / 0 1 36P 
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The p r i nc i pa l  consequence o f  any l i n e .  or hose break I n  the RV 
cleanup system I s  a loss  of RV I nventory. The system I s  
des I gned to ml  t l  gate the consequences of such an I nc I d e n t  to 
the extent pos s i bl e .  

I n  case of a hose rupture or l i ne rupture down s t ream of the RV 
pumps . the system w i l l  t r i p  these pumps on I I F  l ow l ev e l  and 
a l arm at control pane l s  In the control room and Fuel Hand l i ng 
Bu i l d i ng (FHBL T h i s cou l d  de l i ve r  appro,lma t e l y  500 to 1000 
ga 1 1  on s of RV wa t e r  to the area of the break. The pot e n t  I a I 
areas affected wou l d  be the Reactor Bu i l d i ng < RB>. the 
annu l u s .  and the FHB. each of wh i c h  has  sumps to con ta i n  the 
s p i l l .  

S i phon i ng of RV water cou l d  take p l ac e  I f  any of the l i ne s  
connected t o  t h e  we l l  pump suct i on o r  return hos e s ,  o r  I f  the 
hoses themse I v e s .  are damaged or rupture d .  The two. 4 I nc h  
s u c t i on connec t i ons prov i ded I n  the Wes t i nghouse work p l a tform 
w i l l  be prov i ded w i t h  two, 3/4  I nc h  hol e s .  or I n  the c a s e  of 
the 2 I nc h  deep suct i on one 3/4 I nch hol e ,  dr i l l ed 1 8  I nches  
be l ow the water l e v e l  wh i c h  w i l l  a c t  a s  s i phon breake r s . The 
three 2 I nc h  return l i ne s  w i l l  be equ i pped w i t h  spargers , 
wh i ch are hol e s  dr i l l ed I nto the p i pe s .  The f i r s t  ho l e s  are 
dr i l l ed 1 8  I nches b!!l ow the water l evel  which w i l l  act as 
s i phon breake r s .  The samp l e  return l i ne w i l l  term i nate  18 
I nches below the wa t e r  l evel . A l so . •  I so l a t i on v a l v e s  w i l l  be 
prov i ded I n  the l�e s t l nghouse supp l i ed p i p i ng wh i ch cou l d  be 
used to manua l l y  termi nate the s i phon i ng . · Therefore , a 
ma�i mum of appro•lma t e l y  3000 gal lons of RV water wou l d  sp i l l  
Into the FTC fo l l ow i ng a hose rupture.  Appro x i ma t e l y  h a l f  of 
th i s  wa ter wou l d  be conta i ned I n  the New Fuel  P i t .  

The recovery from these events wou l d  be accompl i shed by 
I so l a t i ng the ruptured sect ion  and rep l ac i ng the ruptured 
hose/p i pe .  

3 . 2 . 2 Fuel  Transfer Canal /Spent Fuel  Pool C l eanup System 

3 . 2 . 2 . 1  Loss of Po�oH 

A loss  of power to any portion of the sys tem wou l d  shut  that 
por t i on of the sys tem down . Loss of power to I nd i v i dual  
components wou l d  place that component I n  I t s  safe mode .  An 
air operated v a l v e ,  for examp l e .  wou l d  fa i l  to a pos i t i on that 
ensures no damage to other componen t s .  

3 . 2 . 2 . 2  Loss of I nstrumen tat ion/Ins trument A i r  

Loss of a s i ng l e  i n s trument channel w i l l  ··e s u l t i n  the loss  of 
I nd i ca t i on for that channe l and , for those channe l s  that  have 
control features a f l ow m i s ma t c h .  Th i s  f l ow m i sma tch w i l l  
resu l t  I n  an au tomd t l c  shu tdown of the affected port I on of the 
sys tem. 
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Los s  of e i ther the SFP or FTC l ev e l  mon i tor i ng system w i l l  be 1 · 
noted when compared w i t h  the other .  The read i ng s  shou l d  
norma l l y  be the same s i nc e  both water bod i e s  are I n  commu n i ca
t i on "'a the fuel  t r ansfH tube s .  Nei ther system has control · 
features . 

Loss of Instrument a i r  wi l l  take the Ind i vi dual  componen t s  to 
their fa l l  safe pos i t i o n .  F l ow m i smatches I nduced by l os s  of 
a i r  wi l l  re su l t In  au toma t i c  t r i p s .  Loss of a i r  to the I I F  
l eve l  mon i tor i ng system < bubb l e r >  w i l l  I n i t i a t e  a l ow a i r  
supp l y  pressure a l arm. 

3 . 2 .2 . 3  F i l te r  Med i a  Rupture 

A f a i l ure of the f i l te r  med i a  I n  the f i l ter can i s ter cou l d  
poten t i a l l y  r e l ease fue l  f i nes to the lon e xchange por t i on of 
the system. Flow may be routed to OWC I on exchanger K-2 or to 
the SOS both of wh i c h have f i l ters ups tream to trap  m i grat i ng 
fuel  f i ne s .  

Ion e x c hanger K-2 has a car tr i dge type pos t f i l ter < F-8>  
upst ream of I t  wh i ch I s  In  a cr i t i c a l l y  s a fe can i s ter  and  SOS 
I s  equ i pped w i th two f i l ters I n  ser i e s , both of wh i c h have 
boros l l  i c ate g lass  to control reac t i v i ty Csee Ref 2 > .  D i ffe
rent i a l  pressure I s  measured across the fi l ters to I nd i cate  
ruptured f i l te r  med i a .  The  SOS f i l ter bypa s s  I s  
admi n i stra t i ve l y  cont rol l ed t o  prevent I nadvertent opera t i on . 

Upon detec t i on of a f i l te r  med i a  rupture i n  a f i l ter c an i s ter 
the f i  1 ter  traIns  w i l l  be I sola ted and the ruptured f l l  ter 
w i l l  be Iden t i f i ed by observ i ng the d i fferen t i a l  pressure 
versus f l ow for each I nd i v i dua l  can i s ter  w i th f l ow b e i ng 
rec i rc u l ated to the fuel  pool . A lower differen t i a l  pressure 
for a g i ven f low w i l l  I nd i cate  w h i ch f i l ter I s  ruptured . The 
affected can i s ter or can i s ters  and the SDS pre- f i l ter v e s s e l  
or f i l ter can i s ter pos t  f i l ter c a r t r i dge wou l d  then be 
repl aced as requi red and the system restar t e d .  

The OHC system may b e  operated I n  a mode t h a t  bypasses  the 
f i l te r  can i s ters.  Dur i ng th i s  mode of opera t i on the pos t 
f i l ters w i l l  be prov i d i ng the req u i red system f i l t r a t i o n .  I n  
order to pre c l ude the rupture o f  the post f i l ter's f i l ter 
med i a  when It  Is  prov i d i ng system f i l tr a t ion , I f  the pos t 
f i l ter d i fferent i a l  pressure reaches 1 8  ps i ,  further system 
opera t i on w i l l  be proh i b i te d .  The post f i l ters are de s i gned 
for a madmum d i ffer--en t i a l  pressure of 45 p s i . Even I f  a 
rupture of the post fil ter med i a  occurred , I t  I s  not expec ted 
that significant quan t i t i e s  of fuel wou l d  accumu l a te down
s t ream of the f i l te r .  Th i s  conc l u s ion I s  based on the 
fo l l owi ng: 

o S i gni f i cant quant i t i e s of fue l are not e'(pected to be 
found in either the FTC " or the SFP. therefore It I s  not 
e<;Jected that l a rge amounts of fue l w i l l  norma l l y be 
found I n  the pos t f i l ter. 
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o The hold i ng capac i ty of the f i lt e r ,  pr ior  to reac h i ng the 
max i mum pressure d i fferen t i al,  I s  small < appro�i ma t e ly 5 
1 b s .  > 

o The d i fferen t i a l  pressure , m�asured across the pos t 
fll ter,  c�n be used to detect  a ruptured pos t f i lter  
med i a ,  wh i ch would i n i t i a te operator a c t i on to prevent 
further accumu l a t i on downs t ream. 

o If effl uent I s  to be processed through OHC i on 
exchangers , i t  w i ll be done under a process control plan 
wh i c h  adequa t e l y  assesses the quan t i ty of fuel ma ter i a l  
depos i te d  on the i on exchange med i a .  

3 . 2 . 2 . 4  L i ne Break 

I f  a rupture occurred i n  the FTC/SFP c 1 eanup sys tern.  the OHC 
system SFP pumps could deli ver FTC and/or SFP water to the RB, 
the annulus . or the FHB.  Th i s  act ion wou l d  lower the l evel i n  
the can a 1 and the poo 1 . A drop of one Inch I n  can a 1 /poo 1 
l evel I s  appro x i ma tely equ i valent to 1 2 50 ga l .  A level los s  
would be d e te c t ed by redundant level I nd i c a t i ng systems , one 
each for the FTC and S F P .  whI ch are prov I ded wl th 1 ow 1 eve 1 
alarms I n  the ma i n  control room. The low l e ve l  alarm w i l l  
ac tuate a t  E l . 327 ' - 1 " .  Upon rece i p t  of e i ther low level 
alarm. the system w i ll be manually shut down . 

Process wa ter hoses are employed i n  three servi ces  I n  t h i s  
system; f i l ter can i s ter I nlet/ou t le t ,  · sk immers to we l l  pump s ,  
and down stream of penetra t i on R-539. 

If a f i l ter I n l e t/outlet hose rupture s .  that f i l te r  w i ll be 
I so l a ted and the hose replaced.  hoses connected to the f i l ter 
c an i s ters  are submerged In  the SFP,  t h i s  results In  no n e t  
water los s .  

I f  a hose connec t i ng t h e  s k I mmer t o  the w e  1 1  pumps breal..s .  
then the ab i l i ty to surface s k i m  w i ll be hampered or los t ,  but  
pump capac i ty w i ll not  be d i m i n i shed as the  hose I s  routed 
underwater to the pumps and a pump suct ion supply w i l l  
con t i nue to be avai lable . 

I f  the hose on the FTC return l i ne downstream of pene trat ion  
R-539 breaks . then process  wa ter w i ll be  lost to  the RB sump.  
1he res u l t i ng loss I n  l e ve l  would be detected and alarmed by 
the can a 1 /poo 1 man I tors . Check va 1 ves are provIded to prevent 
s i phon i ng the FTC I f  the hose <or connec t i ng l i n e >  breaks . 
Furt hermore . the norma 1 return path I s  to the SFP: thus t h I s  
hose is not normally u s e d .  Hhen not I n  use  t h i s  hose should 
be Isola ted by clos i ng valves to m i n i m i ze the effe c t  of a hose 
breal... 

A break of the FTC puwp d i scharge l i ne wh i c h  uses pene t ra t i on 
R-524 would cause process  water to be lost to e i ther the RB or 
the FHB .  The water los s  would be detected both by a decrease 
in the mon i tor'ed flowra te re turned to the fue 1 poo 1 or FTC and 
a l so by the drop i n  fue l pool and/or transfer canal l evel. 
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When the FTC pumps are  not I n  u s e .  the d i scharge valves will 
be close d .  T h i s  w i ll prevent a s i phon i ng of the FTC when the 
pumps are not In use.  

3 . 3  Decay Heat Removal 

Decay heat removal I s  currently performed by heat los s to amb i en t .  No 
change I n  th i s  mode of ope r a t i o n  I s  requ i red to operate the OWe system. 
The large exposed surface of the open RV and the rrc .ti ll s i g n i f i cantly 
enhance the removal of decay hea t .  

3 . 4  C r i t i cali t y  

Subcrlt lcallty o f  t h e  core I s  mainta i ned b y  a h i gh concentrat ion of 
boron I n  the Reactor Coolan t  System < RCS > .  Subc rltlcallty of the fuel 
w i t h i n  the f i l ter canister w i ll be assured by des i gn and I s  addressed I n  
Reference 8 .  The des lgn of the FTC/SFP pumps and the RV c 1 eanup pumps 
do not allow an accumu l a t i o n  of a s i g n i f i ca n t  quant i ty of fuel.  The 
system p i p i ng and the pos t f i lter have been des i gned to prevent a 
pos s i ble cr i t i ca l  conf i gurat i on of fuel debr i s .  Th i s  I s  accompli shed by 
restr i c t i ng the s i ze and con f i gurat ion of componen t s .  Furthermore . the 
post f i lter w i ll not accumulate s i gn i f i cant quant i t i e s of fuel unless 
f i l ter canister f i lter med i a  rupture occurs < se e  Sect i ons 3 . 2 . 1 . 3 and 
3 . 2 . 2 . 3 > . Other system components preclude fue l accumula t i on by the 
f i ltrat i on of the water . or the componen ts w i ll have c r i t i cally safe 
d i mens i ons . 

3 . 5  Boron D i lu t i on 

The only credi ble means of a t t ain i ng cr i t i cal i ty of the fuel con t a i ned 
In the vessel I s  through debora t i on of the RCS wa ter . The approach 
descr i bed In qeferences 6 and 7 for preven t i on of debora t lon w i ll be 
followed for" ope r a t i on of the owe syste:n.  S;:eclflc system evalu a t ions 
w i th respect to debora t i on control were performed p r i or to owe system 
operat ion .  Boron d i lu t i on dur i ng de fuellng has been addressed I n  the 
"'Hazards Analys i s :  Poten t i a l  for Boron D i lu t i on of Reactor Coolant 
System" < Reference 9>. 

3 . 6  Heavy load D1ops 

In-conta lnl"ent load handl ing  w i ll cons i s t  of the transfer of the OHe 
f i lter c.1ni sters  from the deep end of the F TC to the FHB v i a  the fuel 
transfer sys tem.  Load h.1ndllng w i t h i n  the FHB wl1 1 cons i s t of the 
moveme nt of SDS !on e�ch.1nge l i n er s .  the OHe system li ners . the OHe 
f i lter c.1nls ters and tfansfer ca s k.s .  · The heavy lo<1d drop analys i s  for 
the SDS casks i s  g i ven i n  refe r-ence 3 .  The owe system li ners w l ll be 
moved us i ng the exi st i ng cas�s fo•· the EPieOR II system. The handli ng 
of heavy loads I n  con t a i nmen t  and i n  the FHB I s  addressed I n  
Reference 1 1 .  

The rad l oloslcal concerns associ a te d  w i t h a. load drop of the SDS lon 
e<change l i ners and the owe system li ners  are bounded by the analys i s  I n  
Reference 4 .  The ra d iolog i ca l  concerns associ a ted w i t h  a load drop of a 
f i lter can ister  are bounded by the accident analys i s  I n  Refe r e nce 1 2 .  
These a nalyses show that the health and safety o f  publi c I s  not 
endangered as a result of these hypothe t i ca l  acci dents . 
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The oper a t i on and des i gn of the owe system was rev i ewed w i th respect  to 
rad i oa c t i ve r e l ea s e s .  rio d�rect rad i oac t i ve r e l ease paths to the 
envi ronment e x i s ts for the system.  Local s p i l l age of contami nated water 
from the owe sys tem wi l l  r es u l t  i n  a l oc a l  contam i n a t ion prob l em .  S i n c e  
t h e  spec i f i c  a c t i v i ty of the wa ter I s  e s sen t i a l l y t h a t  o f  the FTC and 
SFP, no s i gn i f i cant rad ioac t i v e  re l ea s e s  above those from the open pool s 
can occur when proce s s i ng pool water. Defue l l ng a c t i v i t i es have the 
potenttal of s i g n i f i cant l y  I ncrea s i ng the spec i f i c  ac t i v i ty of the RV 
wa ter . To prec l ude any s i gn i f i cant r e l eases  dur i ng these per i ods the 
operat i ng procedures a s soc i a ted wi t h  proce s s i ng RV water s ha l l  I nc l ude 
requ i rements to ensure I so l a t i on of the sys tem shou l d  a t i n e  break or 
mas s i ve system l eakage oc c u r .  

Dur i ng shu tdown o f  the owe system f i t te r  t r a i n s ,  radlolyt i c  decompo
s i t ion of the wa ter I n  the pos t f i t te r s  and f i l te r  c an i s te r s  w i l l  cause  
the  produc t i on of  hydrogen and  oxygen. I n  order to prevent the over
pres s u r  I za t I on of the f l l  ter can I s te r s .  an ASME Sect  I on VI I I  pres  sure 
re l i e f  va lve  I s  I n s ta l l ed I n  the ou t l e t  p i pe from each of the four owe 
sys tem f i l ter  c an i s te r s .  The va l ve s  prov ide  p r e s s ure re l i e f  I n  the 
event that  the I so l a t ion v a l ve s  in the OWe sys tem f i l te r  I n l e t  and 
ou t l e t  p i pe s  are c l osed and pres s u re bu i l d s  up wi t h i n  the f i l te r  
can i s te r  a s  a resu l t  o f  rad lolyt l c  decompos i t i on .  Rad l o l yt l c  decompo
s i t i on of water I n  the pos t  f i l te r s  wi l l  be m i n i m i zed by the l i m i ted 
hol d i ng capac i ty of the f i l te r s . 

The f i l te r  can i s ters  shou l d  not norma l l y  be I so l a ted for e x tended 
per iods; however , l f they wer e ,  the max I mum rate of hydrogen and oxygen 
genera t ion w i t h i n  the can i s ter based on conse rva t i ve a s sump t i on s  I s  
e s t i mated to be 0 . 029 s c f /day . < Note : l a ter ana l yses have re s u l ted I n  
a ma x i mum hyd�ogen generat i on rate  that  Is appro x i ma t e l y  a factor of 1 0  
lower>. A t  the h i gher c a l c u l a ted rate of gas genera t i on ,  the pressure 
I ns i de the can i s ter wou l d  not reach the can i s ter des i gn pressure  ( 1 50 
p s l g >  for a t  l ea s t  90 days . The re l i e f  v a l v e  wi l l  r e l ease the pressure  
bu i l dup before t h i s  pressure  Is  e xceed�d w i t h  approx i ma t e l y  0 . 3  scf  of  
hydrogen and  oxygen r e l eased from each can i s t e r .  The  r e l i e f  v a l ves  w i l l  
cont i nue to r e l i eve pressure a t  about 1 5  day I n terva l s ,  r e l ea s i ng a 
ma x i mum of about 0 . 3  s c f  hydrogen and oxygen per can i s ter per r�l l e f .  
The re l i ef  v a l v e s  discha1ge t o  the open vol ume o f  the con t a i nmen t  dbov e 
the FTC or to the  oper a t i ng l eve l of the FHB.  S i nc e  both of these areas 
are con t i nuous l y  or regu l ar l y  vented and s i nc e  the maximum vol ume of 
hydrogen rel eased I s  s ma l l .  a bu i l du p  of hydrogen to a combu s t i b l e  
concentrat ion i s  not c r ed i b l e .  Any part i cu l a te r e l eases  d u r i ng the 
opera t i on of the re l i ef  v a l v es wou l d  be bounded by the l i ne breaks 
d i scussed I n  s e c t ions 3. 2.  1 . 4 and 3 . 2 . 2 . 4 .  

3 . 8  Opera t i onal Improveme n t s  

The DHC system I s  i n tendeJ to ma i n t a i n  RV water c l ar i ty u s i ng the 
f i l te r  can i s t er s .  Duri ng opera t i on of the owe system, unexpected 
concen t r a t ions of s uspended sol i d s  have bli nded the  f i l ters  and reduced 
the i r  per forman c e .  To a l l ev i a te t h i s prob l em va r i ous mod i f i ca t i on s  may 
be mi\d<' to the  syste m .  Mod i f i c a t ions to the or i g i na l  OWe system 
I n s tal l ed ot· p l anned I n c l ude: use of f i l tH-a i d s ,  use of  coa�u l a n t s .  
u s e  o f  cclrtlidge f i l tCI " s ,  u s e  o f  seri e s  f i l te r s  and/or demlner a l l ze r s , 
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c ross-connecting RV c l eanup pumps and RV f i l te r  tra i n  I n l ets. the use of 
mod i f i ed knockout c a n i sters as deep bed f i l ters.  and the I nsta l l at i on of 
suction tubes tak i ng s u c t i on much deeper than ori g i na l l y  designed.  
These mod i f i cation s  w i l l  be  d i scussed In  further deta i l  In  Attachment 1 .  

3 . 8 .  1 F i l te r  A i d  

Mod i f i c ations t o  the DHC system may employ the use of a f i l te r  
a i d  mate r i a l . wh i c h I s  added to the f i l ter med i a  I n  the f i l ter 
can i ster .  The f i l te r  a i d  I>  I ntended to prolong the l i fe of 
the f i l te r  cani ster s  by preventi ng sma l l  suspended sol i d s  from 
reac h i ng and p l ug g i ng the f i l ter med i a  I n  the can i ster s .  

The f i l te r  a i d  mater i a l  I s  i ntroduced as a l ow so l i ds  s l urry 
i nto the fi l ter by two method s :  Body feed method . wh i c h I s  a 
conti nuous. l ow fl ow rate i njection of the s l urry I nto the 
process water upstream of the f l l ter canI sters. or precoa t 
method , wh i ch consi sts of an i n i t i a l  batch of h i gh flow rate 
< acce l erated> body feed de l i vered to the f i l te r  a l so by way of 
the orocess stream. Conti nuous body feed may be used after 
the I n i ti a l  precoat. or the two methods may be used I ndepen
dently .  The mater i a l currently considered for use as a f i l te r  
a i d  I s  d i a tomaceous earth.  

The use of d i atomaceous earth as the f i l te r  a i d  mater i a l  I n  
the DHC sys tern has  been eva 1 ua ted and the fo 1 1  owl ng safety 
concerns were i denti f i ed and are addressed be l ow: 

o c r i t i ca l i ty control 
o catalyst operation 

F i l te r  aid systems use water to form a s lurry of the f i l tH 
a i d  mater i a l . The water used w i l l  have a m i n i mum boron 
concentration of 4350 ppm to prevent unaccepta b l e  d i l ut i on of 
boron In the RV. and wt 1 1  come from SPC-T -4 or from the 
effl uent of DWC-F- 5 .  

To determine  the c r i ti c a l i ty safety consequences o f  using 
d i atomaceous ea1th as a f i l ter a i d  ma t er i a l , an eval uation was 
perfo1mt?d to assess the moderating  ab i l i ty of d i a tomaceous 
earth . D i atcmdceous earth I s  p r i ma r i l y  StOz < a pproldmate l y  
?Otl. and I ts moderating  a b i l i ty w a s  found to b e  s i gn i f i cantly 
l es s  than thcH of water. Based on th i s  resu l t , I t  was 
conc l uded that the add i t i on of d i atomaceous earth to a 
defuel l ng c an i ster does not present a c r i t i c a l i ty concern 
during use . storage or sh i pment of the can1ste r .  

The r e s u l ts of the above eval uation are a l so appl i ca b l e  to the 
s i tuat i on where d i atomaceous earth becomes I ntermi xed w i th the 
fuel w i th i n  the RCS . That I s ,  s i n c e  d i atomaceous earth I s  a 
poor moc!e,ato r .  when compared to water, the add i t i on of 
d i atcmuceou> ear t h  to the RCS w i l l  not cause unaccepta'Jl e 
i nc reases to the RCS neutron mu l tl p l 1catlon . D i atomaceous 
ear lh h a s  shoy,n no propensI ty to remove or absorb boron dur I ng 
prev i ous reactor coo l ant f i l tration operations and w i l l  not, 
therefore . cause a decrease I n  the reactor coo l ant  boron 
concentrat len . 
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I n  the event of a f i l ter can i s ter rupture . the owe sys tem pos t 
f l l  ter wi l l  col l ec t  f i l tered ma teri a l , d i a tomaceous earth .  or 
f i l ter med i a  that  I s  carr i ed through the fa i l e d  c an i s te r .  The 
pos t f i l ter is I nhere n t l y  c r i t i ca l l y  safe by des i gn ,  thus no 
c r i t i ca l i ty safety concern e x i s t s  w i t h i n  the pos t f i l te r .  

T h e  u s e  o f  diatomaceous earth a s  a f i l ter a i d  ma teri a l  wi l l  
not I nh i bi t the performance of the c a t a l y s t  I n  the defue l l ng 
ca n i s ters . D i a tomaceous earth I s  I ne r t  and thus wou l d  not 
chemi c a l l y  react  wi t h  the cata lys t .  Add i t i ona l l y ,  the very 
character i s t i c s  and cons i s tency of d i a tomaceous earth  wh i c h  
make I t  a n  I d e a l  f i l ter a i d  materi a l . that I s .  I t s  poros i ty 
under we t and dry cond i t i ons .  prevent I t  from I so l a t i ng the 
c a t a l y s t  from generated hydrogen and oxyge n .  even If the 
d i a tomaceous earth  were to s e t t l e  on the c a ta l y s t  reta i ner 
screens or on the c a t a l y s t  ma ter i a l . 

Other ma teri a l s  m.ly a l so be u s ed a s  a f i l te r  a l d .  However , 
pr i or to t he i r  u s e  the mater i a l s  wi l l  be rev i ewed to ensure 
that  there a re no unacceptable effec t s  on the defue l l ng 
c an i s ters  or the RCS. 

3 . 8 . 2  Coagu l an t s  

3 .8 . 3  

The u s e  o f  coagu l a n t s  I n  the reactor coo l a n t  I s  I n tended to 
prolong the opera t i ng l i fe of the f i l ter can i s ters  by . coagu
l a t i ng the col l o i d a l  suspens i on I n  the water I nto l arger 
part i c l e s .  The forma t i on of these l a rger par t i c l es wi l l  a l low 
the ma ter i a l  to be col l ec ted I n  the f i l ter can i s ter w i thout 
p l uggi ng the f i l te r  med i a .  thereby prolon g i ng the operat i ng 
l i fe of the f i l ter can i s t e r s . Coagu lants  may be added I n  the 
proc e s s  path upstream of the f i l te r s .  

The specif i c  chemica l s  t o  be u s e d  for th i s  opt i on have 
c r i ter i a  wh i ch mu s t  be me t I n  order to be I ntroduced to the 
RCS and defue l lng  can i s t er s .  The safety I s sues  wh i c h  m u s t  be 
addressed before a coagu l a n t  can be used I n c l ude a s  a m i n i mum: 

o effect  on neutron mul t i p l i ca t i on , 
o prec i p i tat ion of sol ubl e boron , 
o effect on boron detec t i on capabi l i ty ,  
o adherence to technical spec i f i ca t i on requ i rements  for RCS 

water , and 
o effec t on operabi l ity of the can i s ter c a t a l y s t  mater i a l . 

For the coag u l a n t s  used  to date ,  References 1 3. 1 4 .  and 1 5  
address the safety I s sues  I dent i f ied  above to show that  the i r  
use woul d not adve r s e l y  I mpact pre v i ou s  eva luat i on s  or RCS 
water spe c i f i c a t i on s .  

Cart r i dge Fi l ters 

If cartr i dge f i l ters are used In the OIK sys tem they w i l l  
serve as e l  ther a 1·epl acement for or an enhancement to the 
f i l t er  can i s ters . 
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The cartr i dge f l l te r  to b e  used w i l l  have c r i t i ca l l y safe 
d i men s i ons < d i ameter �8 I nches > .  A s i ng l e  cartr i dge f1l ter 
cannot contai n  a ma s s  of f i s s i l e  mate r i a l  In  a crit i ca l  
arrangeme n t ,  hence neutron pol son I s  not requi red I n  the 
cartr i dge f i l ters . D i sposal  of the cartri dge f i lter s  w i l l  be 
i n  accorda .. ce w i th approved procedures . 

Schema t i cal l y ,  the cartr i dge f l l ter wou l d  rep l ace or be In 
s e r i e s  w i th tne f i l te r  can i ster s .  Cartr i dge f i l ters may be 
used I n  the RV cl eanup system and the FTC/SFP c l eanup system. 
Thus I f  the cartr i dge f i l te r  med i a  fal l s ,  a f l lter located 
down s t ream of the cartri dge f i l ter w i l l  trap fuel mater i a l  
before I t  reaches the owe system or SDS lon e x changers. 
Cartr i dge f i l te r  fa i l u re w i l l  be detected and �ltlgated i n  the 
same manner as  a f i l ter can i s ter fa i l ur e .  

T h e  DWC system c a n  b e  configured to bypass t h e  lon 
e xchangers . Th i s wou l d  e l i m i nate the safety concern a s soc i 
ated w l  th the transport of fuel  to the post f l l  ter or the I on 
e xchanger s ,  s i nce the proce s s  water wou l d  be returned d i re c t l y  
t o  the RV o r  the F TC/SFP.  However, f i l ter med i a  cou l d  In th i s  
case be transported to the RV after a postu l a ted gros s f i l ter 
fa i l ur e .  An ear l i er study < Reference 10)  has demonstrated 
that for e i gn mater i a l  < e . g . ,  cartri dge f l l  ter med\a> wh i c h  
cannot I n  term! x w l  th the fue 1 i n  such a manner a s  t o  become 
I n tersti t i a l l y  d i spersed w i th i n  the fue l , can be added to RV 
w i thout caus i ng a c r i t i ca l i ty concer n .  

3 . 8 . 4  Se r i e s  F i l ters 

3 . 8 . 5  

3 . 8 . 6  

O�IC RV mani fol d  p i p i ng may be mod i f i e d  to a l l ow the two 
f i l ters  I n  the tra i n  to be used I n-ser i es wi th the requ i red 
i n:;trumen t a t l on to mon i tor the I nd i v i du a l  f l l  ters . T h i s  
mod i fi c a t ion wou l d  a l low use  of two d i fferent f i l ters  I n  
s e r i e s  < I . e . , one a s  a "roug h i ng" f i l ter and the second a s  a 
pol i sh i ng fil te r ) . 

Ser i es Ion Exchangers 

P i p i ng I n  the FHB has been mod i f i ed to a l low s e r i e s  opera t i on 
of the two OWC RV c l eanup lon e x change•·s . T h i s  mod i f i c a t i on 
a I l ow:; the water be I ng processed to be deml nera I I  zed by the 
f i rs t  ion e x::hanger to · remove gross ac t i v i ty before pas s i ng 
through the second orga n i c  ca rbon remov i ng " l on exchange r . '' 
The non- zeol l te med i a  w l  1 1  be tested pr i or to use, to ensure 
I t  does not a l ter RCS grade spec i f i ca t i ons for wa ter 
chemi stry. In ne case of act ivated carbon , the med i a  I s  
borated before p l a c i ng I n  serv i c e  to pretent I t s  remov i ng 
boron from the f l owstream .  

RV Fi l ter Tra i n  Cross -Connects  

Th i s  modi fic a t ion wi l l  a l low use of  e i ther punp w i th e i ther or  
both fil ters tra i ns .  to inc r ease  system f l c x l til i ty .  
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Deep Suction 

The suction tubes for both A and B pumps can be e x tended to 
reach e l evation 297' I n  the RV annu l u s ,  a l l ow i ng better 
c i rc u l ation and f i l tration dur i ng ReS proc es s i ng .  Exce s s i ve 
vesse l dra i n-down I s  prevented by s i phon breakers l ocated 1 8 "  
be l ow the water l e v e l  < 327'-6"> a s  noted I n  3 . 2. 1 . 4 .  Boron 
dil u ti on concerns have been contro l l ed admi nistrati v e l y .  Fue l  
p i ckup ha s been l im!  ted by  the I ns ta l l ation of  an  850 m i c ron 
screen and appropr i ate adm i n i s trati ve contro l s .  

OthP.r Modif i cati ons 

Other system mod i f i cat i ons may be made to the OWe system 
w i thout rev i s i ng thi s TER provided that the safety concerns 
as  soc I a ted wl th the changes are bounded by approved I I  cens I ng 
documents . 

3 .9 I nte rface w i th Defue l l ng Tool s 

The known c hem i s try and i ntended hi gh qual ity < e . g . ,  l ow turb i d i ty and 
I sotop i c  concentrati ons > makes owe system water I de a l  for use  a s  proc e s s  
water for some o f  the defue l l ng tool s .  Add i t i ona l l y  a n  operationa l  
advantage for us i ng the owe sys tem a s · a source of process  water I s  that 
no new water w i l l  be I ntroduced to the RV , thus . addi tional  makeup and 
l etdown monl torlng of the RV w i l l  not be requ i re d .  S i nc e  the defue l l ng 
too l s  that w i l l  be connected to owe system wi l l  not I nterface w i th other 
sources of wate r ,  the potentia l  for a boron d l l:.;tlon event to occur I n  
the Res Is not I ncreased by the mod i f i cati ons . Add i tiona l l y the a b i l i ty 
to de teet a debora t I on event I s  not perturbed by the subj e c t  
mod i f i cati ons . 

Presentl y ,  a number of tool s  have been I denti f i ed which w i l l  use the owe 
sys tern as a source of proc e s s  wate r .  The too 1 s I dentI f I ed are the 
abra s i ve water j e t  < AOHAe pump > ,  the c av i tati ng pu l sating  wa t e r  j e t  
system. and the mu l t i p l e  jet/vacuum retractor f l us h i ng pump. The owe 
system wil l a l so be used to supply water to var i ous ex-ve s s e l  defue l l ng 
operations . such  as pressu r i ze r  defue l l ng ,  and to f i l ter the same water 
as  I t  returns to the RV. Other tool s  or uses  may be l denti f l ed I n  the 
future whic h w i l l  use the 01-le system as a process  water source w i thout 
rev i s i ng thi s T E R ,  prov i ded safety concerns are bounded by approved 
l i cens ing  documents . 

4 . 0  RADI OLOGICAL AND ENVIRONNENTAL ASSESS I·IE NT 

4 . 1  Off- S i te Dose r.�)e s sment 

Operation of the owe system cou l d  reduce the off- s i te doses whi c h  wou l d  
resu l t  I f  the system were not ava i l ab l e .  Hi thout operation of the owe 
system specif i c  a c ti v i ty of the water I n  the pool s wou l d  s l owl y 
I ncreas e .  This cou l d  l ead to an  I ncrease I n  th'! l oc a l  a i rborne concen
tration avail a b l e  for re l ease v i a  the p l a n t  venti l ation system. 
However .  ooera' l on of the owe system w i l l  ma i nt a i n  the reactor and fuel  
pool watE.>r at  very low spec i f i c  a c ti v i ty. thereby m i n i mi z i ng thi s  as  a 
potenti a l  re l ease sout"c e .  S i nce the source avail a b l e  for r e l ease from 
the 50S dur i ng process i ng of accident water from the RB basement greatl y 
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e xceeds that  ava i l a b l e  from the OHC system. the off-s i te dose analys i s  
prov ided In the SDS TER < Re f .  4 )  bounds those of the OHC system. 

4 . 2  On-S i te Dose Assessment 

4 . 2 . 1  Reactor Ve s s e l  C l eanup System 

The potent i a l  ex i s t s  that defue l l ng may s i gn i f i ca n t l y  I nc rease 
the speci f i c· ac t i v i ty I n  the RIJ wa ter . Th i s  cou l d  pos s i b l y  
occur durIng defue 1 1  n g  through d I s t urbance o f  the core 
debr i s .  Ma ter i a l  grea ter than nom i na l  0 . 5  mi crons wou l d  be 
captured I n  the system f i l te r s .  The sol u b l e  f i s s i on products , 
putlc u l a r l y  ceslum- 1 37 and s t ron t l um-9'), wou l d  be removed by 
proce s s i ng through the a s soc i a ted ton e x change med i a .  The 
f i l ter can l s ten are located underwater a t  a depth greater 
than four feet In  the RB and . therefor e ,  do not represent a 
rad i olog i c a l  prob l e m .  As I nd i ca ted ear l l e r  < se e  Sec t i on 
3 . 2 . 1 . 3  and 3 . 2 . 2 . 3 > I t  I s  not expec ted that s i gn i f i ca n t  
quan t i t i es o f  f u e l  w i l l  a ccumu late  I n  t h e  post f i l ters . 
Consequen t l y ,  the pos t f i l ters  are not expec ted to be a 
rad i ol ogical hazard. Howeve r .  I f  the dose rates from these 
f i l ters beg i n  to i ncrease , approp r i ate measures < e . g .  
s h i e l d i ng ,  personnel re loca t i on >  wi l l  be taken to ensure 
acceptab l e  dose rates  to personnel. The water to be processed 
I s  p i ped through a RB penetra t i on to the l on exchange med i a  a t  
20 t o  60 gpm <rna�.  30 gpmllon exchanger> depend i ng on the 
speci f i c  ac t i v i ty of the RV water . These process l i nes  and 
the l i ners for the l on excnange med i a  represent pote n t i a l  
rad i o l og i ca l  hazards . 

To assess the rad i o l og i ca l  hazard s .  the dose rates  from DHC 
system p i p i ng and components  dur i ng ope rat ion  were eva l ua t e d .  
Sources I n  t h e  water were ass umed t o  b e  f u e l  pa r t i cl e s  and 
d i ssolved rad i oac t i ve ma ter i a l s .  The de s i gn bas i s  concen t ra
t i ons of these sources  are I ppm s uspended sol i d s  and a 
concentra t i on of sol uble mate r i a l s  equ i va l en t  I n  dose r a t e  to 
0.02 uC I Iml of cesium- 1 37 .  Dur i ng opera t i on a t  the des i gn 
basi s concentra t i ons , the dose rate  from a long 3" d i ameter 
unshie l ded hose I s  0 . 2  ml l ll rem/hour a t  a d i s tance of 2 fee t .  

During defue l l ng opera t i ons both the sol u b l e s  and s u spended 
sol Ids concentra t l on·s I n  the water may I ncrease . To a s s e s s  
I n creases I n  dose rates dur i ng upset wa ter cond i t i ons . a 
combination of a 20 cur i e  ces lum- 1 37 s p i ke and a n  I n s tanta
neous r e l ease  of  appro�lma t e l y  35 l b  of suspendab l e  f i ne 
debri s to the RV volume I s  pos t u l a ted . A long 3" d i ame ter 
hose carrying water at  the resu l ting concentrat i ons wou l d  
r e s u l t  I n  a dose rate of 9 m l ll lrem/hour 2 feet from the 
hos e .  Process l i ne s  wh i c h  are downs tream of the f i l te r s  do 
not contain the suspended sol i d s  concentra t i ons pos t u l a ted  for 
tne upset water condl t l ons . A 3'' d i a meter hose downst ream of 
the  fi lters would produce a dose rate of 2 ml l l lrem/hour at a 
d i s tance of 2 fee t .  due to the sol ub l e  rad i oactive ma ter i als 
remain i ng I n  the water . 
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Sh i e l d i ng of · l i ne s  upstream of the f l l  ters may be used to 
reduce dose rates I n  areas of personnel occupancy. 

Dose rates from sol ub l e s  are based on the spec i f i c  act i v i ty of 
ces l um- 1 37 .  Other I sotope s  wh i ch may con t r i bute s i g n i f i can t l y  
to gamma dose rates are c e s l um-134 and an t l mony- 1 2 5 .  The 
ces l um- 1 34 concent rat i on I s  normal l y  an order of mag n i tude 
l e s s  than that of ces l um- 1 37 .  Antlmony- 1 2 5  I s  not removed by 
the owe system ! on exc hangers wl th a re l i ab l e  decontam i nat i on 
factor. �owever , the dose rate for an t l mony- 1 2 5  I s  l e s s  than 
that of ces l um- 1 37 for a g i ven concentrat i on .  If ant l mony- 1 2 5  
I n  the owe system becomes a s i g n i f i cant dose contr i bu tor to 
worker s .  the reactor coolant may be processed through the 
E P i eOR I I  system I n  a batch process i ng mode .  Batch proces s i ng 
w i l l  be used because chemical adj us tment of the coolant I s  
req u i red .  EP ICOR I I  w i l l  remove the ant i mony- 1 2 5  w i t h  a 
sat i s factory decontam i nat i on factor. 

Three zeol i te i on e Kchangers are needed to hand 1 e the f I ow 
from the OHC system. Two are needed for the RV c l eanup system 
to prov i de a 60 gpm f l owrate through the i on e x change r s .  One 
I s  used for FTC/SFP c l eanup. SOS I s  al so to be used for 
FTC/SFP c l eanup .  

The s h i e l d i ng requi rements for t�e owe system l i ners were 
based on a homogen i zed 500 cur l e  source I n  a 4 x 4 l i ne r ,  
s i mi  J ar I n  construc t i on t o  those used for E P I COR I I .  S i nce 
change-out of l i ners  w i l l  be based on rad i at i on l eve l , and 
s i nce the 500 c u r i e  l oad i ng I s  conservati v e l y  h i gh < ac tual 
l oad i ng shou l d  be approx\ mate l y  1 00 cur i e s ,  see Sec t i on 4 . 3 > .  
the cal cu l a ted sh i e l d i ng requ i rement I s  con s i dered acceptab l e .  

The contac t dose rate on the s I de o f  the l i ner for a homo
geni zed 500 c u r i e  source I s  approx imate l y  1 85 rem/ h r .  The 
l l nei"S are s h i e l ded to l l ml  t the s h i e l d  contact dose rate at  
the  s i de and on  top of  the l i ne r  to  a max i mum of  5 
m i l l  i rem/h1 . The concrete f 1 oor reduces the dose rates on 
lower e l evations to l es s  than 5 ml l l i rem/hr.  S h i e l ded dose 
rates represent an upper bound . and wou l d  not pose any undue. 
operational cons trai n t s  If actual l y  attai ned . 

Other owe system components not spec i f i cal l y  d i scussed above 
w i l l  be s h i e l ded as necessary. 

If hoses or p i p i ng I n  the OI�C system break. , water wi l l  be 
r e l eased I n  the RB or the FHB. Th i s  water may conta i n  
suspended fuel par t i c l e s  and d i ssolved radioactive mate r i al s .  
The spec i f i c  acti v i ty of the 01-lC system water w i l l  be mai n
tai ned low enough that personnel access  to the s p i  1 1  area w i l l  
not be pre c l uded . After the removal of the sp i l l ed water . the 
are:; may requ i re decontami nat i on to reduce loose surface 
contaml niltion to acceptab l e  l e ve l s .  Thus there are no safe ty 
conce• ns as soc I il ted wl th the brea.,.age of owe system hoses or 
p i pes . 
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Fuel Transfer Cana l /Spent Fuel  Pool C l eanup System 

The FTC/SFP c l eanup sys t em processes wa ter  through the OWC ! on 
e x changer K-2 or SDS . The water I n  the poo I s  wl 1 I be ma I n
t a l ned by t h i s  system a t  . 0 1  to .02 uCI !ml of equ i va l en t  
ces l um- 1 3 7. e x c l ud i ng a n t i mony. A f l owpath t o  EP ICOR I I  v i a  
the RCBT ' s  I s  prov i ded to remove ant l mony- 1 2 5  I n  the event 
that  h i gh a n t l mony- 1 25 l ev e l s  ar·e encoun tered.  These are 
s i gn i f i can t l y  lower concen tra t i ons than wa ter processed  by 
505.  The ana lys i s  orov l ded I n  Sec t i on 4 . 2 . 1  for normal dose 
rates from the RV c l eanup system bounds the dose rates from 
the FTC/SFP c l eanup system dur i ng normal opera t i on .  

The acc i dent analys i s  prov i ded I n  the 505 TER . Refe rence 4 .  
bound$ the doses pos s i b l e  from the FTC/SFP c l eanup system I n  
the event of an acc i de n t .  

4 . 3  Occupa t i onal Exposures 

Oper a t ion of the DWC system wi l l  reduce the occupa t i onal  exposure dur i ng 
defue l i ng operat i ons by ma i nt a i n i ng low spec i f i c  a c t i v i t i e s  I n  the FTC. 
SFP and RV . The OWC system I s  d e s i gned to ma i n t a i n  the max i mum 
ces l um- 1 37 concen trat ion  I n  the wa ter to between . 01 and . 02 uCI /ml . 
Th i s  w i l l  resu l t  I n  a contr i bu t i on to general  area dose rates  of 1 0  to 
20 ml l l l rem/hr from the wa t e r .  

I t  i s  e s t i mated t h a t  appro x i ma t e l y  42 . 4x4 l i ne r s  e a c h  loaded w l  t h  52 
cur i e s  of ces i um- 1 37 w i l l  be requ i red for the RV c l eanup system.  The 
occuoa t l onal dose to workers dur i ng each change-out I s  e s t i mated to be 
l es s  0 . 1  man-rem. Therefore the total  accumu l a ted dose for change out 
of the e s t l �a ted 42 , 4x4 l i ners I s  4 . 2  man-rem. 

The fol lowing t a b l e  prov i des an e s t i mate of the man-hours and man-rem 
assoc i a ted wi th  the I ns ta l l a t i on . operat i o n .  ma i n tenanc e .  mod l f l a t i on .  
and removal of the In-con t a i nment and FHB por t i ons of the m:c system.  
These e s t i mates are based upon current man-hour proj e c t ions . 

I N-COtiT A I NHEt H 

Ac t l v l  ty 

Ins ta l l a t i on 
Ope r a t i on 
Ma i ntenance 
Mod i f i ca t i ons 
Removal 

Man-Hours 

2200 
1 200 

85 
1 600 
1 000 

FUEL HANDLING BUILDING 

Ac t i v I ty Han-Hours 

I n s ta l l a t. i on 34 , 400 
Opera t ion 2 6 . 280 
r1a I n  tenance 8 . 600 
Re movil l  1 7 , 200 

-20-

Dose Rate < mR/h r >  Han-Rem 

30 66 
30 36 
30 2 . 5  
20 48 
30 30 

Dose Ra te <mR / h r )  Man-Rem 

0 . 3  1 0 . 3  
0 . 3  7 . 9  
0 . 3  2 . 6  
0 . 3  5 . 2  
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The current total  man-rem a t t r i bu t a b l e  to the opera t i on,  ma i n tenanc e ,  
and mod i f i ca t i on o f  the DHC system, a s  a who l e ,  I s  appro x i ma t e l y  208 
man-rem. Th i s  f i gure does not I n c l ude man-hour or man-rem v a l ues  for 
I n terface w i th  defue l l ng tool i ng d i scussed I n  Sec t i on s  3 . 8  and 3 . 9 .  

5 . 0  SAFETY EVALUATION 

5 . 1 Techn i c a l  Spec i f i ca t i ons /Recovery Operat i on s  P l an 

No add i t i onal  Techn i c a l  Spec i f i ca t i on s / Recovery Operat i ons P l an changes I are requi red to i ns ta l l  and operate  the owe system. 

5 . 2  Safety Que s t ions C I O  CFR 50. 59> 

1 0  CFR 50 , Paragraph 50 . 59. permi t s  the holder of an opera t i ng l i cense 
t o  ma�e changes to the fac i l i ty or perform a test  or expe r i men t ,  
prov i ded the change , tes t ,  or e-<pe r l ment  I s  determi ned not to be an 
unrevl ewed safety ques t i on and does not I nvolve a modi f i ca t i on of the 
p l an t  techn i ca l  spec i f i ca t ions . 

A proposed change I nvolves an unrevl ewed safety que s t ion I f :  

a .  The pos s i b i l i ty of occurrence o r  the consequences o f  a n  a c c i dent or 
ma l func t i on of equi pment  I mpor tant  to safety prev i ous l y  eval uated 
i n  the safe ty analys i s  report may be i ncreased ; or 

b .  The poss i b i l i ty for an acc i dent  o r  ma l func t i on o f  a d i fferent type 
than any eva l uated  prev i ous l y  I n  the safety ana l ys i s  report may be 
crea ted : or 

c .  The nld t y i n  of safe ty ,  a ;  def i ned I n  the ba s i s  for any techn i ca l  
spec i f i ca t i on .  Is reduced . 

The OHC system doe; not I nc rease the probabl l l  ty of occurrence ot· the  
consequences of  an ace I dent or ma 1 func t I on of  equ i pment I mpor tant  to  
safety prev i ou s l y  evaluated  In  a safety analys i s  repor t .  The  system 
fa i l ures  eva l ua ted are presented I n  sec t i on 3 . 2  of t h i s  repor t .  No 
fa i l ures of the OHC system were found wh i ch wou l d  I ncrease the  proba
b i l i ty of occurrence or the consequences of an acc i de n t  or ma l func t i on 
of equ i pmen t  I mportant to safety.  I n  add i t i on .  operat ion of the  OHC 
system w i l l  be per formed under s t r i c t  adm i n i s t ra t i ve procedura l con trol  
to further ensure  safe  opera t i on . The  procedures used for opera t i on of 
the owe system w i l l  be rev i ewed and approved pr i or to use  I n  accordance 
w i th  Techn i ca l  Spec i f i ca t ion 6 . 8 . 1 .  

The poss i b i l i ty of an acc i dent or ma l func t i on of a d i fferent type than 
pre v i ou s l y  eva l uated In the safety analys i s  report I s  not created by the 
I n s t a l l a t ion and operat i on of the OHC system. The OWC system i s  e s sen
t i a l l y  a l i qu i d  radwa ste system u t i l i zed to ma i n t a i n  c l ar i t y and low 
spec t f i c  activ i t y In the R'l, FTC. and SFP wa t e r .  As suc h .  the pos s i 
b i l i ty of a n  acc i dent  o r  ma l func t i on I s  of the same type a s  prev i ous l y  
eva l uated for other l i qu i d  radwa s t e  systems . 
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Operat i on of the OHC system does not resu l t  I n· a reduc t i on I n  the mar g i n  
o f  safety as  defi ned I n  the bases for the Techn i ca l  Spec i f i ca t i ons . 
L I Q u i d  effl uents w i  1 1  not be r e l eased to the en•1l ronmen t  d i re c t l y  from 
OHC system oper a t i on s .  The eff l uents from opera t i on of the OHC system 
wi 1 1  be returned to the sources In order to ma I n ta I n  proper water 
l e ve l s .  Any gaseous eff l uents  resu l t i n g  from OWC sys tem opera t i on s  w i l l  
traverse e d s t l ng gaseous eff l ue n t " f l ow paths . The gaseous eff l uents 
wi l l  be l e s s  than those generated dur i ng proce s s i ng of the water from 
the RB basement by SOS . The resu l t s of the rad i oact i ve rP i ea s e  ana l ys i s  
presented i n  the SOS TER therefore bound the re l eases from the OHC 
system. S i nce no change I n  the ma x i mum permi s s i b l e  concentrat ions or 
the I ns trument conf i gurat i on or setpo l n t s  spec i f i ed I n  Append i x  B of the 
Techn i ca l  Spec i f i c at ions was requi red for SDS opera t i on ,  and s i nc e  the 
OHC system oper a t i on Is bounded by the SOS opera t i o n ,  no changes are 
requ i red for OHC system oper a t i o n .  

Baseo o n  the above , t h e  I ns ta l l a t i on a n d  opera t i on of the OWC system 
does not present an unrevi ewed safety que s t i on as  defined I n  
1 0  CFR 50 . 5 9 .  

6 .  0 REF EREtlCES 

1 .  Recovery Program System Desc r i pt i on , Aux i l i a ry Bu i l d i ng Emergency L i q u i d  
C l ean-up System < EP I COR I I > .  GPU Nuc l ear Letter 44 1 0-86-L-0069 dated 
Apri l 29. 1 986. 

2 .  Tecnr. i c a l  E va l u a t i on Report < TE R >  for the Submerged Oem l nera l l ze r  
System. Rev i s i on 3 ,  GPU Nuc l ear Le t ter 4 4 1 0-Mo-L-0 1 25 dated August 2 9 ,  
1 986. 

3 .  Lettel' from G .  K .  HoveJ , GPU , t o  6 .  J .  Snyder , NRC , dated September 30 ,  
1 981 . "Con t rol  of Heaty Load s " .  GPU Nuc l ea r  Letter LLZ-Bl -022 7 .  

4 .  Same a s  Reference 2 .  

5 .  Safety Eva l ua t i o n  Report < S £ R >  for t he Re furbi shment o f  F u e l  Pool "A" , 
Re . l s i on I ,  June 1 983 , GPU Nuc l e ar Le t te r  441 0-83- l-0156  dated J u l y  2 9 .  
1 983. 

6 .  SER for Remo·;a l  of the Hll-2 Reactor Ve ss e l  Head . Rev i s i on 5 ,  GPU 
Nuc lear  l e t t e r  4 4 1 0-84 -L-00 1 4  dated March 9 ,  1 984. 

7 .  S E R  for the Ope r a t i on of the I I F Proces s i ng System.  Rev i s i on 3 ,  GPU 
Nuc l ea r  Letter  44 1 0-85-L-01 1 2  dated May 1 7 ,  1 98 5 .  

8 .  T E K  for Oefue l i n g  Can i s t e r s .  Rev i s ion 2 .  GPU Nuc l ear Let ter 
441 0-86-L-0037 d a t e d  �arch 6. 1 986 . 

9 .  Ha7ards Ana l ys i s :  Pote n t i a l  for Boron D i l ut i on of Reactor Coo l ant 
Sys tem,  Rev i s l oo 2 .  Sept ember 1 985 . 

1 0 .  Report on l i m i t s  of For e i gn Ma ter i a l s  A l l owed I n  the THI -2 Reac tor· 
Co-:> l an t  Syster.J Dur i n g  Defue l i ng Act i v i t i e s ,  1 5 737-2-N09-002 , Re'l l s l on I ,  
Sep t e n b e r .  1 935 
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1 1 .  SER for Heavy Load Hand l i ng I n s i de Conta i nment , Rev i s i on 3 .  GPU Nuc l ea r  
Letter 4410-86-L-0084 dated June 2 ,  1 98 6 .  

1 2 .  SER for Defue l l ng of the TMI-2 Reactor Vesse l .  Rev i s i on 1 0 .  GPU Nuc lear  
Letter  4410-86-L-0049 dated May 1 5 .  1 98 6 .  

1 3 .  SER for tne Add i t ion of Coagu l an t s  to the Reactor Cool ant Sys tem . GPU 
Nuc l ea r  Letter 4410-86-L-02 1 3  dated Decenber 1 5 .  1 986 . 

1 4 .  Use of Coagu l an t s .  GPU �uc l ea r  Letter  4410-86-L-02 1 6  dated December 3 1 , 
1 986 . 

1 5 .  Cr i t i ca l i ty Safety Eva l ua t i on for Coagu l an t s ,  GPU Nuc l ea r  Let ter 
4410-87- L-0021 dated February 20, • 98 7 .  
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The Reac tor Vesse l < RV >  c l eanup system I s  a temporary l i qui d  proces s i ng 
system wh i ch I s  desi gned to process water contained I n  the RV . The 
system ' s  major functions are:  

a .  To f i l ter the water contai ned I n  the RV to remuve suspended sol i d s  
above a nominal  . 5  mi cron rat i n g .  Th i s  I s  done to ma i n ta i n  the 
c l a r i fy of the wa ter . 

b .  To remove sol uble f i s s ion products  and orga n i c  carbon from the RV 
by deminera l i zat ion of the wate r .  T h i s  I s  done to keeo �he equi va
l ent Cs-1 37 concentration l e s s  than .02 uC I Iml , e x c l ud i n g  ant imony 
and . thu s ,  reduce the dose rate control l ed by batch proces s I ng of 
RV water a t  the Reactor Cool ant Bl eed Tanks < RBCTs> . 

1 . 2 References 

1 .  P l anni ng Study, Defue l l ng Hater C l e anup System, Document No .  
TPO/TMI-046. 

2 .  Techn i c a l  P l a n ,  Defue l l ng Hater Cl eanup System, Document No. 
TPO/TMI-047. 

3. D i v i s i on I ,  System De s i gn Desc r i p t i o n .  Oefue l l ng Hater C l eanup 
System, Document No. 2-R72-DWCOI . 

4 .  Bechtel Drawing 2-M74-0HC01 , Defue l l ng Water Cl eanup <DHC> Reactor 
Vessel Cl eanup System. 

5 .  Bechtel Drawing 2-M74-0HC02 , Defue l t ng Hater Cl eanup <OHC> Fuel 
Transfer Canal /Spent Fuel Pool C l eanup System. 

6 .  Bechtel Drawing 2-M74-DWC03,  Oefue l l ng Hater C l eanup <DHC> 
Aux i l i ary Systems . 

7 .  Bechtel Drawing 2-POA-6401 , General Arrangement Fuel Hand l i n g  
Bui l d i ng P l an E l .  347 ' -6" . 

8 .  Bechtel Drawing 2-POA- 1 303,  General Arrangement P l enum Removal 
Reactor Bui l d i ng .  

9. Drawing Change Not i ce Nos . 2026-30-3 and 4 ,  F l ow D i agram Spent Fuel 
Cool i ng and Decay Heat Remova l .  

1 0 .  Burns and Roe Drawi ng No. 2026, F l ow D i agram Spent Fue l Cool i ng and 
Decay Heat Remova l .  

1 1 .  D i v i s ion System De s i gn Descr ipt ion for Spent Fuel Pool /Fuel 
Transfer Canal Cl eanup System, Document No. SO OWC02 . 

1 2 .  Ins trument Inde x .  Document No. 1 5737-2-J16-001 . 

1 3 . Des i gn Engi neer i ng Va lve L i s t ,  Document No. 1 5737-2-Pl 6-001 . 
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1 4 .  Standard for P i p i ng Line Spec i f i ca t i ons for GPU Nucl ear Corporation 
TMI Uni t  2 Standard 1 57 37-2-P-001 . 

1 5 . Mechan i ca l  Equi pment L i s t ,  Document No. 1 5737-2-M1 6-001 . 

1 6 .  Bechtel P i p i ng Isometr i c s  

a .  2-P60-DWC-01-DHCS Pumps P-2A&B, P-3A&B. P-4A&B, and 
M l s ce l i aneous Deta i l s .  

b .  2-P60-DHC02-DWCS - Reactor Ves s e l  F i l ter Tra i ns A & B - I n l e t  
Man i fo l d  P i p i n g .  

c .  2-P60-DHC03-0HCS - Reac tor Ve ssel  F i l ter Tra i ns A & B - OUt l e t  
Man i fo l d  P i p i ng .  

d .  2-P60-DHCOS-DHCS - Reac tor Vessel  F i l ter Tra i n  Samp l e  L i ne s  

e .  2-P60-DHC06-DHCS - D i scharge P i p i ng from Samp l e  Boxes No. 
and No. 2 to Penetration R-537. 

f. 2-P60-DHC07-DHCS - Samp l e s  L i ne s  Upstream and Downs t ream of 
Ion Exchangers .  

g .  2-P60-DWC08-DHCS - Forward i ng Pumps P-6 and P-7 . Suct i on and 1 
D i scharge P i p i ng .  

h .  2-P60-DWC09-DHCS - Forward I n g  Pumps P-6 and P-7 ,  D l  scharge 
P i p i ng .  

I .  2-P60-DHC1 0-DHCS - Supp l y  P i p i ng to Ion Exchangers K- 1 and 
K-2 , Supply and D i scharge P i p i ng for Post F i l ter F-8 . 

j .  2-P60-DWC1 1 -DWCS - Supply P i p i ng to Ion Exchangers K- 1 .  K-2 1 
and K-3. 

k .  2-P60-DHC1 2-DHCS - Borated Hater F l u s h  P i p i ng from SPC-T- 4 .  

1 .  2-P60-DHC1 5-DHCS - N i trogen Supply P i p i ng t o  SPC-T-4 and 1 
Drying Station. 

m.  2-P60-DHC1 7-DHCS - M i sce l l aneous P i p i ng Deta i l s .  

n .  2-P60-DHC 1 8-DHCS - M i sce l l aneous P i p i ng Deta i l s .  

o .  2-P60-DHC1 9-DHCS - Samp l e  Panel No. 1 ,  Fuel Hand l i ng Bui l d i ng .  

p .  2-P60-DHC20-DHCS - Samp l e  BoK No. 2 ,  Fuel Hand l i ng Bui l d i ng .  

q .  2-P60-DWC2 1 -DWCS - Sample Panel No. 2 ,  Dra i n  and Return to 
Spent Fuel Pool A .  

r .  2-P60-DWC22-DHCS - A i r  Supply P i p i ng Deta i l s .  

1 9 .  ECA No. 3525-84-004 1 , Def i n i t i on of the Defue l l ng Hater Cl eanup 
System. 
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20. ECA No. 3245-84-0034, Oefue l l ng Hater Cl eanup System Pene tra t i on 
Mod i f i cat ion.  

2 1 .  ECA No.  3527-84-0042 , SDS T l e- l n  to OHCS . 

2 2 .  Bechtel  Area P i p i ng Drawi ngs 

a .  2-P70-0HC02 - I n s t rument A i r  Man i folds  and Hose Rou t i ngs for 
OWCS - Reactor and fuel Hand l i ng Bui l d i ng .  

b.  2-P70-0WC03 
E l .  347 ' -6" . 

OWCS Hose Network. Reactor Bu i l d i ng P l a n  

c .  2-P70-0HC04 - OHCS Hose Network. fue l Hand l t ng Bu i l d i n g  P l a n  
E l . 347 ' -6" . 

d .  2-P70-0HC05 - OWC System Hose Network Sec t i ons and Detai l s .  

e .  2-P70-0WC06 - Process  Hose Schedule - Reactor and fue l 
Hand l i ng Bu i l d i ng .  

f .  2-P70-0HC07 - OWCS - Fi l ter-A i d  Feed P i p i n g .  

g .  2-P70-DHC08 - OWCS - F i l ter Precoat P i p i n g .  

h .  2-P70-CL001 - Can i s te r  Load i ng and Decontam i na t ion Sys tem, 
Fuel Hand l i ng Bui l d i ng .  

2 3 .  TER 3527-01 6 - TMI-2 D i v i s ion Techn i ca l  Eva l ua t i on Report for 
Defuel l ng Can i s ters . 

24 . ECA No. 3525-85-0304, OHCS RV F i l tration Man i fo l d  Mod i f i ca t ion.  

2 5 .  ECA No. 3525-86-03 1 3 ,  Abra s i ve Hater J e t  System De s i g n .  

2 6 .  ECA No. 352 5-86-032 8 ,  OHCS Body Feed T i e - I n  Mod i f i c a t i on .  

2 7 .  ECA No. 3575-86-0356, OHCS F i l ter-Ai d Feed System. 

2 8 .  ECA No. 3525-86-037 7 ,  OHCS F i l ter-A i d  Feed System E l ec t r i cal  
Add i t ions In  the  Fue l Hand l i ng Bu i l d i n g .  

2 9 .  ECA No. 3525-86-0388 , OHCS F i l ter-A i d  Feed Precoat System. 

30. ECA No. 3255-86-0393, Pressuri zer Spray L i ne Oefue l l ng Connec t i ons . 

3 1 . ECA No. 352 5-86-0395 ,  T i e - I n  of Cav i ta t i ng/Pu l s a t i ng Hater Jet  
System Pump Suc t i on DHCS . 

32 . ECA No. 3255-86-0406, Pressur i zer Defue l l ng System T i e - I n  
Connec t i ons . 

33.  ElA No. 3525-86-04 1 6 ,  DWCS - OWC-K-1 /0HC-K-3 P i p i ng Mod i f i cat ions . 

34 .  ECA No. 3255-86-0422 , Pressur i zer Oefue l l ng System T i e - I n  
Connec t i ons .  
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3 5 .  ECA No. 3525-86-0429. OHC RV F i l ter Tra i n  ' A '  Mod i f i ca t i o n s .  

3 6 .  ECA N o .  3525-87-0444 , Reactor Bui l d i ng and F u e l  Hand l i ng Bui l d i ng 
DWCS Armored Hose Reo l aceme n t . 

3 7 .  ECA No. 3525-87-0450. OHC F i l ter-A i d  Mod i f i ca t i on s .  

38 . ECA No. 3525-87-045 1 ,  OHC RV C l eanup System Mod i f i ca t i on s .  

39 . ECA No. 3525-87-0454, Coagu lant  Add i t i on t o  OWeS. 

40 . EeA No. 3525-87-0455, Use of owes Eff l uent Ha ter for the Coag u l a n t /  
F i l ter-A i d  Systems . 

4 1 .  Des i gn Cr i ter i a ,  DC-3525-86-004 , Process i ng Through OHCS Us i n g  
Coagu l an t s .  

1 . 3 De t a i led  System Desc r i p t i on 

1 . 3 . 1  Descr i pt ion 

The RV c l eanup system I s  a l i qu i d  proces s i ng system wh i ch w i l l  
process  water from the RV. The system I s  shown schema t i c a l l y  
on Draw i ng 2-M74-0HCOI and I ts a s soc i a ted Draw i ng s  
2-M-74-DHC02 and 2-M74-0HC03. < NOTE :  Some val ves  I de n t i f i ed 
herein have been g i ven an I ns trument de s i gnator a s  we l l  as a 
v a l ve number When t h i s occur s .  the I n s trument d e s i gnator I s  
shown I n  parentheses after  the va lve  number . >  

The system has two subme r s i b l e  type pumps < deep we l l  pumps > .  
P-2A and 2B,  which  are housed I n  wel l s  and loca ted I n  the fuel  
storage p i t  In  the sha l l ow end of the Fuel  Transfer Canal 
< F TC> In the Reactor Bui l d i ng < R B > .  Each pump has a 220 gpm 
cap� c l ty and wi l l  process 200 gpm from the RV and rec i rc u l a te 
20 ·om. The suc t i on from the RV I s  through the We s t i nghouse 
wor· p l a t form v i a  p i pe s  wh i ch connect the noz z l e s  prov i ded on 
the work p l a tform to the we l l s .  

The sys t em has four par t i c u l ate fi l ters , F- 1 ,  2 ,  3 ,  and 4 ,  
each capab l e  of f i l ter l ng a flow of 1 00 gpm. The f l l  ters  are  
composed of  s l ntered me tal  f i l ter med i a  wh i ch I s  conta i ned I n  
mod i f i ed fue l  cani s t e r s .  These f i l ters are capab l e  of 
remov ing debr i s .  ma i � l y  fuel  f i nes <U02 > and core debr i s  
< ZrOz > .  down to a 0 . �  mi cron rat i ng .  S i nce the c an i s te r s  
cont a i n  fue l f i nes . they a r e  des i gned t o  preven t a c r i t i ca l i ty 
cond i t ion from e x i s t i n g  when they have been loaded . A l so ,  the 
f i l ters are submersed In  the transfer canal to prov i d e  the 
appropr iate  rad l t lon s h i e l d i ng .  

The two pumps and four f i l ters  < two tra i ns of two f i l te r s  
each>  a r e  c ross-connected s o  that e i ther pump d i scharges to 
e i ther or both f i l te r  tra i n s .  The fi l trat ion por t i on of the 
system I s  d i v i ded I n t o  two tra i ns ;  each tra i n  con t a i n s  two 
f i l te r  can i s ter s .  T h i s  allows the system to f i l ter 200 or 400 
gpm from the RV. The two pump cross-connect a l lows for 
grea ter f l e d b l l l ty I n  system operat ions and prov i de s  redun-
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dancy to a l low sys tem opera t i on jur i ng ma i n tenanc e .  A coagu
l an t  may be I njec ted I nto the process  f l ow by the STRANCO 
u n l t!Moyno Pumo < OWC-P- 1 2 / 1 3 )  a t  e i ther pump d i scharge . The 
pumps are connected to the f l l ters tra I n s  by a 1 ength of 4" 
hose which wi l l  a l l ow the requi red contact t i me between 
coagu l a n t  and the was te s tream. F i l ter-a i d  may be I njected a t  
the I n l e t  to each I n d i v i dual  f i l ter can � s t e r .  

A f i l ter I s  used unt i l the d i fferen t i a l  pressures reached a 
predetermined setpo i n t .  At t h i s  poi n t ,  the system I s  shutdown 
and then . after a wa i t i ng per i od < approx i ma t e l y  5 mi nutes > .  I t  
I s  restarted.  The d i fferen t i a l  pressure I s  noted and I f  I t  
returns to a 1 ow va 1 ue . the sys tern w i l l  be run aga I n  to the 
pres sure setpol n t .  Thi s process  I s  repeated unt i l  the d i ffe
ren t i a l  pres sure at restart  reaches a v a l ue near the shutdown 
setpol n t .  When th I s  occurs wl t h I n  one hou r .  the t ra I n  I s  
shutdown and the f l l te r < s >  are rep l aced . 

Loaded can i s ters  are e x pected to generate sma l l  quan t i t i es of 
Ol!ygen and hydrogen gas due to radlolys t s  of wa ter . P re s sure 
re l i ef valves  R-4 , R-5 , R-6. and R-7 are prov i ded on the 
f i l te r  can i s ter out l e t  l i nes  ups tream of the i r  I so l a t i on 
v a l ve s .  The i r  purpose I s  to prevent overpres su r i ng the f i l ter 
can i s ters  when I so l a ted due to the sma l l  quant i t i es of Hz 
and 02 produced < approx i mate ly  0 . 02 9  f t3/day> . 

Once the water has been f i l tered,  a l l ,  or a por t i o n  of , the 
f l ow can be returned to the RV. The amount of water returned 
I s  control l ed by remote l y  adjus ted val ves VOI 5A and B < HV30A 
and B > .  Each of these l i nes  w i l l  conne c t ,  v i a  f l ex i b l e  hoses , 
to the separate I n l e t  noz z l e s  on the w�rk p l a tform. A sparger 
has been p 1 aced on each return 1 1  n to ma I n t a I n  a pos I t l  ve 
pressure In  the a t tached hose s .  

That por t i on of the f l ow not returned to the vesse l  can · be 
further proc e s sed to remove soluble  f i s s i on produc t s  or 
orga n i c  carbon . The f l ow from the pumps , wh i ch passes  through 
a s i ng l e  l i n" to the i on exchangers , I s  automa t i ca l l y  
control l ed by remot e l y  adjus ted f l ow control v a l v e  V084 
< FV-10> . There I s  a pos t f i l te r ,  F-5 , located I n  that l i ne to 
en sure tha t .  I n  case of a fa i l ure of a f i l ter can i s te r ,  
s i g n i f i cant quan t i ty of fue l f i nes  cannot reach the lon 
exchangers . The loadi ng on the post f i l ter I s  expected to be 
m i n i ma l  and , �s such , they w i l l  be s tandard d i s pos a b l e  
car t r i dge type f i l te r s . 

Bypass  l i nes  are I ns ta l led  on both f i l ter t ra i n s .  The bypass 
l i ne w i l l  a l low the f i l ter can i s te r s  In a tra i n  to be 
bypassed , and a l low d i rect  rou t i ng of water to the pos t f i l te r  
a n d  i on exchangers o r  rec i rc u l a t ion of the R V  w i thout 
f I 1 t rat I on . 

Two lon exchangers , K-1 and K-� 
system. Each of these i on exc 
gpm f l ow . The ion exchange me ... 
which wi l l  remove the Cs- 1 37 ar. 
organ I c )  to remove orga n I c  cat·t-:: 

are ded i cated for use  I n  th i s  
·�rs can han d l e  the normal 30 

I s  a bed of zeol l te res i n  
>r-90 , or a med i a  < pos s i b l y  

Any med i a  used w i l l  be 
Rev . 10/0l 36P -7-
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tes ted to ensure I t  does not a l ter  Reactor Cool ant System 
< RCS> cneml s try advers e l y .  I n  the case of a c t i vated charcoa l , 
the med i a  I s  boron sa turated pr ior  to p l a c i ng the exchanger 
I n-serv i ce .  T�e two i on exchangers prov i d e  f l ex i b i l i ty I n  
opera t I on so that one can be taken out of serv I ce w l  thout 
l nterru p t l �q norma l f l ow. The lon e x change med i a  I s  cont a i ned 
I n  a 4 x 4 H i gh I ntegr i ty Conta i ner < H I C > . The i on exchangers 
may be operated I ndependent l y  s i ng l y  o r  I n  para l l e l  or 
dependent l y  I n  se r i e s .  

The l eve l  I n  each i on exchanger I s  ma i nt a i ned by regu l a t i ng 
the f low out of the ion exchanger to ma tch  the I nf l o w .  The 
outflow Is regu l ated by a throt t l i ng control v a l v e  V029 or 
V266 < LV 45 or 72 > .  wh i ch I s  l ocated downstream of a n  a i r·  
d r i ven  rec i procat i ng d i aphragm pump P-6 or 8 .  T h i s  v a l v e  
automa t i ca l l y  thrott l e s  I n  response t o  chang i ng l e v e l  I n  t h e  
l on exchange r .  The max i mum system f l ow r a t e  I s  30 gpm p e r  4 x 
4 l i ne r .  The pumps head-flow character i s t i c s  can be changed 
by adjus t i ng the a i r  pressure to the pump s .  Post f i l te r  F-6 
I s  located downs tream of these pumps to prevent the m i g ra t i on 
of any res I n  f I ne s .  The water I s  returned from here to the RV 
v i a  f l e x i b l e  hos e s .  

Samp l e  poi nts  a r e  prov i ded ups tream and downs tream o f  each 
f i l ter tra i n. These samp l e s  are routed t o  samp l e  box 1 ,  a 
g l ove box l ocated I n  the FHB.  The g l ove box has  a se l f  
conta i ned b l ower and HEPA f i l ter wh i ch d i s charge to the FHB 
vent i l a t i on system. Sampl e  poi nt s are a l so prov i ded down
s t ream of l on exchangers K- 1 and K-3 < upstream samp l e  I s  
f i l ter effl uent samp l e  poi nt > .  These ou t l e t  samp l e s  are  
routed to samp l e  box 2 .  a l a boratory hood l ocated I n  the Fue l  
Hand l i ng Bu i l d i ng < F HB > .  The hood Is  connec ted to comb i na t i on 
b 1 ower /pref i l te r .  HEPA f 1 1  ter package S-2 and dI scharges to 
the FliB atmosphere . The S-2 I nl e t  dampers shou l d  be adjusted 
to ma i nt a i n  a 1 00 to 1 40 fee t / m i nute face v e l oc i ty at  the 
samp l e  bo� 2 hood . 

Th i s  system prov i des the operator w i t h  the capab i l i ty to 
period i ca l l y  moni tor the effec t i vene s s  of the system. A l so ,  
the turb i d i ty of the e ff l uent from the f i l ters I s  cons t a nt l y  
moni tored by nephe l ome ters and d i s p l ayed a t  the l oc a l  control 
pane l . The rad i a t ion leve l s  of the l on e xchange I nf l uent and 
the boron concentrat Ion  and pH of the I on exchange eff I uent 
are a l so cons tant l y  moni tored and d i sp l ayed at the l oc a l  
control pane l . 

Seve ral  I nl e ts  have been prov i ded on the Defue l l ng Water 
System <DWC> system through wh i ch borated water can be grav i ty 
fed from the s tandby reactor pressure control system s torage 
tank to operate the f i l ter- a i d  and coagul ant system s ,  I n  
add i t ion to f i l l i ng and backfl ush l ng the sys tem . The CLD 
booster pump <CLO-P- I )  may a l so be used a s  an  a i d  I n  f i l l i ng t 
and backf l u sh i ng the system. The system w i l t  be backf l ushed 
when rad i a t i o n  l eve l s  I n  the p i p i ng a re determi ned to be 
e � c e s s l v e  and p r i or to ma i ntenanc e .  
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A path to a l low f l ow to the reactor cool ant b l eed tantcs I s  
prov i ded to a l low for system I nventory reduc t i on .  Al so, batch 
proces s i ng to remove Sb-1 2 5  wi l l  be performed by EPICOR-11 
from a RCBT a s  requ i re d .  Th i s  f l ow path uses a por t ion of the 
submerged demlnera l l zer system. Th i s  path I s  located down
stream of the DHC ion exchangers , and , a s  such , thi s f l ow does 
not pas s  through the Submerged Deml nera l i zer System < SDS> ion 
exchange vesse l s .  

1 . 3 . 2  System Co�oonents  

P-2 A/B  Reactor Ves s e l  C l eanup Pumps 

Type : Ver t i ca l  Subme r s i b l e  Deep We l l  Pump 
Hode l : Gou lds  VIS 9AHC/2 
Mater i al : S ta i n l e s s  Steel Bowl and shaft wi th a 

bronze I mpe l l e r  
Motor: Frank l i n  E l e c tr i c  25 hp ,  460 Vol t ,  3 phase 
Rat i n g :  264 FT TOH at 220 gpm 
M i n i mum F l ow: 20 gpm 

F-1/2/3/4 Reactor Ve s s e l  F i l ters 

Type : P leated S i n tered metal  med i a  
Hode l : Pa l l  Tri n i ty spec i al product contained I n  a 

c r i t i c a l l y  safe can i s ter 
Rat i n g :  0 . 5  m i c ron Nominal  Removal Rat i ng 
Flow: 100 gpm 

F-5/6 F i l ter Can i s ter Post F i l ter and OHC Post F i l ter 

Type: D i sposable  Cartr i dge 
Hode l :  F l l ter l te No. 921 273 Type 

1 8M503C-304-2-FADB-C1 50 
Ra t i ng :  0 . 45 m icron to 30 mi cron nominal  removal rat i ng 
F l ow:  20 to 60 gpm 

K- 1 /3 Ion Exchangers 

Type : Zeol i te res i n  or other approved med i a  con tai ned 
I n  a 4 ' x4 '  H I C  

Mode l :  Nuc l ear Packag i ng 50 ft 3 Env l ra l loy 
Dem l nera l l zer/HIC 

F l ow: 30 gpm 

P-6/8 Forward i ng Pumps 

Type : A i r  d r i ven doubl e  d i aphragm pump 
Hode l :  B . A .  Bromley �eavey Metal Pump Model No. H25 
Mater i a · : Sta i n l es s  Steel wi th VI ton d i aphragms 
Rat i ng 60 feet TDH at 60 gpm 

PSV R-4, R-5, R-6, and R-7 Rel i e f  Va l v e s  

Model : Anderson Greenwood No. 83MS46-4L 
Or i f i ce Are a :  0 . 049 l n2 
Set Pre ssure:  1 30 p s l g  
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Type : Glove Box 
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Hode-l : No. 50002 , Radioi sotope G l ove Box 
Mater i a l : F i berg l ass-re i nforced pol ye s ter 
Bu i l t- I n  B l ower :  1 1 5  vol t ,  1 / 1 5  H P ,  var iab le  speed 
F i l ters : I n l e t  Pref i l ter , out l e t  HEPA f i l ter 
Dimens i on s :  SO" x 30" x 37" 

Samol e Box 2 

Type : laboratory Hood 
Mfgr : lab con co 
Mode l :  No. 478 1 0 ,  Radlol sotope-47 laboratory Hood 
Mater i a l : 3 1 6  s t a i n l e s s  s teel  
D i mens i on s :  47" x 29" x 59" 
Recommended Face Ve loc i ty :  1 00- 1 40 f t /ml n .  

S-2 Sampl e Box 2 F i l tration Mod u l e  

Hfg r :  General Dynami c s  Reactor P l a n t  Serv i ces 
Hode l : PFB< H > - 1 000 
F i l ters :  Pref i l te r  and HEPA fi l ter 
Blower: 230 VAC , 5 HP,  20 AMP, 3450 rpm 
Rated Capac i ty :  1 000 CFM 

DHC-P-12 Coagu l ant Un i t  

Hfgr : STRANCO 
Mode l :  Pol yb l end lO PB1 2-0 . 2  
Capac i ty :  4 to 4 0  gph ( d i l u ted,  ac t l va ter polyner> 

DWC-P- I OA/B and OWC-P- 1 3  F i l ter-A i d  and Coaugl ant Booster Pumps 

Type: Progre s s i ng Cav i ty Pump 
Model : Moyno 6M2COQAAA 
Motor : 3/4  H P ,  1 1 5/230 VAC 
Capac i ty :  4 to 30 gph 

OHC-U-32A/B, 33A/B, and 34A/B S t a t i c  Mi xers 

Mfgr : Cheml neer , I n c .  
Mode l :  Ken l c s  2 . SKMS3 or 3KMS3 
Mater i a l : 304 or 304L Sta i nl e ss w i th 1 50# F l anged Conne c t i on s  

For I nstrumen tation , va l ve s ,  p i p i ng ,  and equipment deta i l s ,  
see References 1 2 ,  1 3 ,  1 4  and 1 5  respec t i ve l y .  

1 . 4 System Performance Characte r i s t i c s  

The sys tem I s  des i gned to func t i on I n  any of the modes of opera t i on 
shown I n  Table 1 .  
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REACTOR VESSEL CLEANUP SYSTEM OPERATIONAL CONFIGURATIONS 

F I LTER FLOH CGPM) 
( Return to 

Reactor Vessel > 

400 <200) 
400 <200) 
400 (200) 

(0)  
(0)  

ION EXCHANGER FLOW <GPM> 
< Return to 

Reactor Vessel > 

0 
30 
60 
30 
60 

NOTE: When us ing  coagu l ant and f i l ter-a i d ,  f l owrate I s  
genera l l y  l i mi ted to a ma x i mum of 1 00 gpm per f i l ter can i s te r  
I n  serv i ce and the above f i l te r  flows shou l d  b e  adjusted 
accor d i ng l y .  

< Numbers I n  brackets I nd i cate f l ow l f
_
on ly one tra i n  I s  I n  operat ion . >  
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The opera t i on a l  mode I s  determi ned by the par t i c u l a te and rad i oa c t i ve 
concentra t i on s  I n  the RV . I f  the v i s i bi l i ty I n  the RV I s  suff i c i en t  to 
a l low defue l l ng opera t i on s  to con t i nue , and the NTU l evel  I s  be low 5 
< see Sec t i on 2 . 3 > ,  a t ra i n  w1 th a bypa s s  l i ne may be run a t  a reduced 
f l ow to a l l ow proce s s i ng of the water through the l on exchangers < 30 gpm 
each> wi thout u s i ng the f i l ter can i s ter s .  The choi ce of one or both lon 
exchangers I s  based on the equ i va l en t  C- 1 37 concentra t i on I n  the RV . 

I f  the v i s i b i l i ty dete r i orates . such that defue l l ng operat i ons cannot 
con t i nu E' ,  or I f  the NTU l Pvel  exceeds 5 ,  proce s s i ng through the l on 
exchangers shou l d  be d i scon t i nued , and f i l trat i on through the f i l te r  
c an i s ters shou l d  b e  I n i t i a ted and con t i nued un t i l  defue l l ng opera t i ons 
can resume and the NTU l ev e l  I s  be low 5.  F i l t ra t i on wou l d  be done by 
e i ther adj u s t i ng the va l ve l i ne-up I n  the bypassed t ra i n  or by s ta r t i ng 
the other tra i n ,  or by performi ng both of the above . 

A s  the f i l ters  l oad u p ,  the pres sure d i fferen t i a l  across the f i l ter 
tra i n  I n c reases . As the d i fferen t i a l  pressure I ncreas e s ,  the f l ow r a te 
may be ma i n t a i ned con s tant by manua l l y adj u s t i ng remote v a l ves VO l SA and 
VOl SB <HV-30A and 308 > .  

1 . 5 System Arrangement 

We l l  pumps P-2A and 28 are loca ted I n  the fuel s torage p i t  of the Un i t  2 
Reactor B l d g .  These pumps are housed I n  we l l s  wh i c h  are located I n  t h i s  
p l t .  The wel l s  are connec ted by p i pe t o  the We s t i nghouse work p l a t-
form. The pump d l  scharge I s  routed through a 4" hose to the f l l  ter 
can i s t ers v i a  a s k i d  mounted man i fo l d  wh i ch I s  l oca ted above the water 
l evel  of the cana l . The f i l ter I so l a t ion v a l ves are a l so loca ted on the 
s k i d .  The f i l ter can I s ters  dre I n  racks wh i c h  are submerged I n  the fue l  
transfer cana l .  The man i fo l d  I s  connected t o  the I n l e t  and ou t l e t  of 
the f i l ters v i a  coded hose s .  The f i l te r  can i s ter I n l e t  hoses are 
substant i a l l y  longer than the ou t l e t  hoses to a l l ow contact  t i me between 
the f i l ter- a i d  and wa s te/coagu l an t  s tream, I f  used .  The I n l e t and 
ou t l e t  conne c t i on s  are coded to prevent m l s-connec t l on of the hose s .  
The out l e t s  from the f i l ters  return t o  the man i fo l d  f rom where the water 
I s  routed back. to the vesse 1 or to the I on exchange system for further 
proces s i ng .  

The coagu l a n t  add i t i on sys tem , P- 1 2  and P- 1 3 ,  are l ocated o n  e l evat i on 
34 7 ' - 6 "  of the RB ,  south of the fue l transfer cana l .  I t  I s  connected to 
the sys tem v i a  hose a t tached to OHC-V-288A or B, the I nject ion  po i n t  on 
the P-2A or B d i s c harge . The f i l ter-a i d  system I s  l oca ted on e l ev a t i on 
347 ' -6" of the RB near the l ncore I n s trument serv i c e  area , and may be 
connected to the i nd i v i dual  I nject ion po i n t s  at the man i fo l d  ou t l e t  
p i p ing  to each of the f i l ter c an i s ters  v i a  hose s .  

The lon exchanger·s are l ocated beh i nd appropr i a te s h i e l d i ng I n  the FHB.  
The wa ter that has  been deminera l i zed I s  pumped back. to I t s  source or to 
one of the  RBCTs by a i r  dr l ve11 pumps wh i ch are  loca ted near  the  ton  
exchanger s .  

Samp l e  box 1 I s  at the sou theast end of the spent fuel pool A .  Samp l e  
bo� 2 I s  on the OHC system p l a tform near the OHC ton exchange r s . 
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The system uses the fol l owi ng e x i s t i ng penetrat ions wh i ch have been 
mod i f i ed for the i r  temporary func t i o n .  

Pene trat ion No . 

R-542 

R-546 

R-553 

R-537 

R-545B&C 

R-5540 

lliill 
Decay Heat 

Radwa ste  D i s posal  
Gas 

Radwa s te D i spos a l  
Reactor Coo l a n t  
L f  qu i d  

R . B .  Emergency Spray 
and Core F l ood i ng 

Spares 

Ins trument A i r  
to LOCA Dampers 

Mod i f i ed 
Func t ion 

Backfl ush/Borated 
Hater Supp l y  

F l ow to Ion 
Exchangers 

Return from 
Ion Exchangers 

Sampl ing  
Return 

Sampl i ng 

Ins trument A i r  
Supp l y  t o  owe 

For further loca t i on and arrangement I nforma t ion see References 7 ,  8 and 
1 6 .  

1 . 6 I n s trumen tat ion and Control 

1 . 6 . 1  Control s 

The major i ty of system control I s  hand l e d  remote l y  from two 
< 2 >  control pane l s  wh i ch are located I n  the FHB.  Th i s  I s  due 
to the fact that much of the system I s  located In the RB wh i ch 
has 1 i m l  ted acce s s .  The RV c l eanup pumps do have l oca 1 hand 
swi tches to shut the pumps down . 

F i l tered water f l ow back. to the RV I s  mon i tored by the oper
ato•· and adjusted by remote l y  control l e d  v a l ves V015A and 
V01 5B < HV30A and B > .  The f l ow to the \on e x changers I s  
control led  automat i ca l l y  by f l ow control v a l ve V084 < FV- 1 0 > . 
wh i ch seek.s to ma i n ta i n  f l ow to the ! on exchangers a t  the 
s e l e c ted setpo l n t .  

Return f l ow to the RV from the i on exchangers I s  con t rol l e d  
automa t i ca l l y  b y  control v a l ves V029 and V266 < LV 4 5  a n d  72 > .  
Each va lve  responds to a changing l evel I n  I t s  a s soc i ated \on 
exchange r ,  which i s  sensed by a "bubb l er"  type of l eve l 
mea sur i ng dev i ce .  Th i s l ev e l  I s  ma i n t a i ned between a h i gh and 
low setpo l n t  I n  the ! on exchange r .  The forwa r d i ng pumps ' 
head - f l ow charac ter i s t i c s  can be changed as needed by manua l l y  
adjus t i ng the a i r  press ure to the pump s .  T h i s  control  scheme 
ma i n t a i n s  the I nf low equa l to the ou t f l ow In the \on e x change r .  

For further I nforma t i on on the I n s trument a t i o n .  refer t o  the 
Ins trumen t I ndex < Reference 1 2 > . 
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The pump motors are supp l i e d  wi th 480V power through a motor 
control center wh i c h  I s  energi zed by an e x i s t i ng un i t  
substa t i on located I n  thl' Aux i l i a ry Bu i l d i ng .  1 20 VAC power 
wi l l  be supp l i ed from the control panel or local  sources . 

1 . 6 . 3  Mon i tor i ng 

Mon i to r i ng equ i pment I s  prov i ded to eva l uate the performance 
of the system and to a i d  i n  proper opera t i on of the system. 

The d i s charge pressure of the subme rs i b l e  we l l  pumps I s  
moni tored < P I -4A and 48)  to determine I f  the pump I s  oper a t i ng 
correc t l y  and a l so to prov i de another I nd i c a t ion t h a t  the pump 
I s  opera t i ng .  

I n  order t o  determIne the degree of f l l ter  l oad I ng ,  the 
p r i mary f l l ter  can! sters  and the secondary pos t f l l ters are 
equi pped w i th remote I n d i c a t i on of d i fferent i a l  pres sure 
across the f i l ters  < DP I-SA,  58 and 33> . The d i ffere n t i a l  
pres sure across the c an I s ters  wi l l  b e  used t o  d e  term! n e  when 
the f i l ters are l oaded to capac i ty.  

F l ow I n  the f i l te r  t ra i n  and the !on e xchanger l oop I s  mon i 
tored < F I -7A , 78 and 1 0 )  to ensure that  I n f l ow t o  the RV 
equal s the outflow .  Th i s  I s  Impor tant to I nsure that  the 
l evel  I n  the RV rema i ns cons tan t .  A l so, the f l ow to each l on 
eHhanger I s  I n tegrated by a local  dev i c e  < FQI76  and 7 7 >  t o  
determi ne the l oa d i ng on each ! on exchanger .  

The process f l u i d  cond i t ions are moni tored to determ i ne the 
effe c t i vene ss of the system.  The turb i d !  ty l evel  I n  the f l u i d  
I s  mon l tored <AI  43A and 438) p r i or to I t s re turn t o  the 
source . A l so.  the capab i l i ty to obta i n  grab samp l e s  of 
proc e s s  f l u i d  has been pi"ov l ded for at several locat ions I n  
the system. The rad i a t i on leve l s  I n  the process f l u i d  a r e  
con t i nuous l y  mon t tored upstream o f  the I o n  e x changers < RE-9 > .  
A h i gh rad i a t i on a l arm < RAH-9> I s  a l so prov i ded . Th i s  w i l l  
a l e r t  the operator to the need of proc es s i ng a t  a h i gher 
rate . The pH and boron concen trat ion are mon i tored downs tream 
of the ion exchangers <AE 1 1  and 1 7 > .  Th i s  assures  the 
operator· that the proper boron concentrat ion I s  ma i n t a i ned I n  
the return flow .  

The h i gh and low l eve l  t r i p  cond i t i ons I n  t h e  i on e x changers 
a l arm to the local con t ro l  pane l loca ted In the FHB.  Th i s  I s  
done to ensure that the opera tor I s  aware of t h i s  cond i t i on so 
that  the proper eva l u a t i on of the system cond i t i on that caused 
the l evel  m i smatch can be made . The operator wi l l  I so l a te the 
ion e•changer por t i on of the system dur ing  th i s even t .  

I n  l i ne f l ow I nd i ca tors are prov i ded I n  the return l i ne from 
the Samp l e  Bo�es to the RV . The i r  purpose I s  to conf i rm that 
f l ew e x i s t s  through the samp l e  bo)( p i p i ng and , therefore . 
prov i de a means of a s s ur i ng that a represen tat i ve samp l e  has  
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been taken by show i ng that  there has been f low long enough to 
f l ush out the s tagnant water . 

1 . 6 . 4  T r i ps and Inter locks 

The RV c l eanup we l l  pumps . P-2A/B,  are prov i ded wi t h  low l e v e l  
setpolnt  t r i p s ,  and a l arm LAL-2A, t o  ensure t h a t  t h e  pumps do 
not operate under potent i a l  cavi t a t i on con!l l t l ons . A l so, a 
low l evel  i n  an i on e'<changer wl 1 1  t r i p  I ts "orwardl ng pump 
and termi nate f l ow from that lon e x changer .  Add i t i ona l l y ,  a 
h i gh l evel  i n  the ion e x changer wou l d  term i na t e  f l ow to t h a t  
i on e xchanger b y  c l o s i ng I ts I n l e t  v a l v e .  and a l so wou l d  s top 
I t s forward i ng pump. These t r i ps are taken from a conduc
t i v i ty l evel  probe I n  the ion e x change r s .  A low l ev e l  I n  the 
I n terna l s  Inde '< l ng � l x ture < I I F >  wi l l  t r i p  pumps P-2A and P-2 8 .  

Loca l l y mounted togg l e  swi tches are prov i ded near the i on 
e xchanger to d i sa b l e  the l evel  swi tches .to a l low for f i l l i ng 
and d ra i n i ng of the i on exchangers . An a l arm a t  the l oc a l  
control panel a l e r t s  t h e  operator when t h e  l evel  sw i tches are 
d i sab led .  

The  RV  c l eanup we l l  pumps , P-2A/B are  equi pped wi t h  I n t e r l ocks 
to prevent them from be i ng s ta r ted dur i ng a low l ev e l  con d i 
t i on . Add i t i ona l l y ,  e i ther a h i gh o r  a l ow l evel  I n  t h e  l on 
e x c hangers prevents the v a l ve ups tream of the lon e xchangers 
from be i ng opened and prevents the restart  of the a i r  d r i ven 
forward i ng pumps . T h l  s wi l l  ensure that the e xchangers a r e  
not overf i l l e d  and a l so that any f l ow mi smatch cond i t i on I s  
properly  eva l uated by the operator pr ior  to restart  of the 
system. 

For t r i p  setpol nts , see sec t i on 2 . 2 .  

1 . 7  System I n terfaces 

Those systems I n terfac ing w i th the DWC are as fol lows : 

a .  Standby Reactor Pressure Con trol System 
Use : Prov i de a source of borated wa ter for backf l u s h l n g ,  f i l l i ng 

and the f i l ter-a i d /coagu l a n t  systems 
T i e- I n :  A s i ng l e  connec t i on from SPC-T-4 downs tream of SPC-V-1 to 

several points  i n  system 

b .  Submerged Demlnera l l zer System 
Use : Prov i de a path to the reactor coo l a n t  b l ee d  tanks 
T i e- I n :  Downs tr·eam of CN-V-IX-32 near 1 1 /2 "  jumper from 

downstream of ion e x changer pos t f i l ters . 

c .  I n s t rument A i r  System 
Use : Prov i de source of I n s trument a i r  to equi pment I n  the RB and 

FHB.  
T i e- i n :  From e � i s t l n g  I n s t rument A i r  supp l y  to LOCA damper s  or 

Spent Fuel Pool Gate Sea l s .  
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d .  Ser v i ce A i r  System 
U s e :  Prov i de a source of

.
serv l ce a i r  t o  the Forward i n g  Pumps P - 6  

and P- 8 .  
T i e - I n :  Serv i c e  Stat i on 8 7  p l us another s t a t i on I f  needed 

e .  FHB Ven t i l a t i on System 
Use :  Rec e i ve samp l e  box 1 vent i l a t ion 
T i e - I n :  4 I nch d i ame ter hose s ta t ion at sou thea s t  end of FHB 

f .  Can i s t e r  Loa d i ng and Decontam i nat i on System 
Use : Prov i d e  borated water for surface decon taminat ion of can i s te r s  

a n d  pressure t o  de l i ver borated water for a .  abov e .  
T i e - I n :  A t  Va l ve s  DWC-V32 1 ,  V32 2 ,  and V323 

1 . 8 Qual i ty Assurance 

The defue l l ng wa ter c l eanup system I s  c l ass i f i ed accord i ng to the safety 
func t i ons of I t s  par t s .  There are three c l a s s i f i ca t ions I n  t h i s  sys tem: 

a .  Por t i ons of the system as soc i ated w i t h  l on exchange proces s i ng are 
con s i dered to be a rad i oac t i ve was te process i ng system; therefore , 
these port i ons of the system sha l l be subj e c t  to the q ua l i ty 
as surance gu i de l i ne s  con ta i ned I n  NRC Regu l a tory Gu i de 1 . 1 4 3 .  

b .  The f i l ter can i s ters are c l as s i f i ed a s  nuc l e a r  safety re l a ted and 
are desi gned to prevent a cond i t i on that cou l d  resu l t  I n  a re turn 
to nuc l ear c r i t i ca l i ty of the fue l reta i ned In the f i l te r s .  

c .  The rema i n i n g  por t i ons o f  the system are subject  t o  t h e  BNAPC 
non-safety-re l a ted qua l i ty ass urance program. 

The TMI -2 Recovery QA P l an wi l l  be a pp l i c a b l e  for work performed on s i te .  

2 . 0  SYSTEM L IMI TAT IONS, SETPOINTS AND PRECAUT ION� 

2 . 1  L i mi t a t I ons 

The system Is  f l ow l i m i ted to 200 gpm through each f i l ter t ra i n ,  400 gpm 
tota l ,  and 30 gpm through each l on e x changer .  60 gpm through the l on 
e xchanger l oop . 

The ma i n  f i l te r  can i s ters are l i m i ted to a ma x i mum a l lowab l e  ps l d  wh i ch 
I s  f l owrate dependent as read on DPI-SA/B < see graph , Sec t i on 8 . 0 > . 
Th i s  a l lows a ma x i mum of 60 p s i  d i fferen t i a l a c ross th� i" i l ter med i a  
I n c l ud i ng f r i c t ion losses  I n  the p i p i ng and hoses a t  de s i gn f l ows . 

At 55 ps l d ,  an a l arm on the l oc a l  control panel  wi l l  a l er t  the operator 
to mon i tor fi l ter pres sure d i ffere n t i a l  c l ose l y .  

The f i l ter  can i s ter  post f i l ter < F-5> i s  l i mi ted to 1 8  ps l d .  A t  t h i s  
po i n t ,  a n  a l arm o n  the control panel  wi l l  I nform the opera tor t o  s top 
the f l ow through the pos t f i l ter and I nv e s t i g a t e .  The !on e x changer 
pos t  f i l ter <F-6>  I s  l i mi ted to 45 p s l d .  
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The 1 on e x c hanger post f l l  ter I s  cons I de red fu 1 1  and ready for change 
ou t when e i ther the max i mum pres sure d i fferent i a l  i s  reached or when the 
performance ( f l ow) drops 201 be low des ign  f l ow .  

2 . 2  Setpo l n t s  

DPSH 5 A / B  t r i ps the a l arm a t  5 5  p s l d  across t h e  f i l ter can i s t e r s .  

ASL 1 7  t r i p s  t h e  a l arm a t  a low Boron concentra t i on of 4850 ppm. 

DPSH 33 t l" l ps the a l arm at 1 8  p s l d  across the f i l ter c an i s t e r  pos t  
f l l ter . 

RC-LIS 1 03 t r i ps a l arms and pumps a t  h i gh I I F l evel  of 327 ' -9"  and a low 
I I F  l ev e l  of 327 ' -3 " .  

RIS-9 t r i ps the a l arm a t  a h i gh rad i a t i on read i n g  o f  0 . 9  mR/hr . 

LSL 3 7 / 7 1  and LSH 37/7 1  t r i p  the ton exchange loops a t  .!. 3" from the 
norma l operat i ng l ev e l . < NOTE:  Low l evel  I s  1 0" from top of I X .  H i gh 
l ev e l  I s  4 "  from top of I X . > 

L I S  2AIB t r i p s  a l arm LAL-2A when a decrea s i ng l evel  of 320 ' -6 1 /2 "  I s  
reached I n  the we 1 1  • and t r I ps pumps 2AIB when a decrea s I ng 1 eve 1 of 
3 1 7 ' -6 1 /2 "  I s  reached I n  the wel l .  < The pumps are t r i pped when the 
water I s  approx i ma t e l y  1 ' -0" above the pump suc t i on > .  

For add i t ional setpo l n t  I nforma t i on ,  refer t o  Reference 1 2 .  

2 . 3  Preca u t i ons 

Due to the number of q u i ck. d i sconnect coupl i ngs , e x tra care shou l d  be 
taken to ensure that  the coup l i ngs are prope r l y  connected and that  they 
are connec t ed I n  the proper loca t i on s .  T h i s  precau t ion w i l l  h e l p  
prevent a loss  of RV I nventory. 

The por t i on of the stc1rtup procedures concer n i ng the we l l  pumps shou l d  
b e  s t r i c t l y  adhered to t o  prevent the rap i d  f i l l i ng o f  a n  empty man i 
fol d .  Th i s  s i tua t i on cou l d  cause a harmful pressure wave to deve lop 
wh i ch has the poten t i a l  to damage the f i l ter med i a .  A l s o .  dur i ng 
I n i t i a l  s ta r tup , a s i phon must be e s t ab l i shed I n  the suct ion of the we l l  
pump s .  Th i s  wi l l  be done by f i l l i ng and ven t i ng the p i p i ng and by 
s l owly start i ng the system. 

The f i l te r  can i s ters  operc1te by a surface f i l t r a t i on method, and t he i r  
e ff i c i ency I ncreases a s  a cake I s  bu i l t  up on the surface of the med i a .  
Therefore, the bu i l d up of th i s  cake I s  a n  I mpor tant part of the f i l t ra
t i on proce s s .  The can i s ter l i fe expec tancy may be I ncreased by the 
I nject ion of a coagulant  and/or f i l ter-a i d  I n to the was te s t ream 
ups t ream of the f i l ters . To prevent the m i grat ion of f i nes to the pos t 
f i l te r ,  the ion exchange por t i on of the system shou l d  not be s ta r ted 
un t i l  a cake has begun to be formed on the med i a .  T h i s  can be ver i f i ed 
by obse rv i ng the turb i d I t y of the f l l  ter eff l uent . Hhen the f l l  ter  
train  I s  s ta r ted up,  there wi l l  be an I n i t i a l  turb i d i ty s p l �e caused by 
smd l l e r  pa• t l c l e s  pa s s i ng through the med i a .  As the cake I s  bu i l t ,  
these part i c l e s  are s topped and the turb i d i ty decreases .  Once the 
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turb i d i ty reache s a l evel  of 5 NTU or l e s s .  the ion e xchange por t i o n  of 
the system can be s tarted.  To prevent the breakdown of the cake . the 
system shou l d  not be s tar ted or s topped unneces sar i l y .  

Due to the rad i oac t i v i ty I n  t h e  water . the system shou l d  b e  carefu l l y  
drai ned and f l ushed p r i or to any ma i n tenance work. 

Doub l e  I so l a t i on has been prov i ded for I n  the system des i gn to separate 
borated and nonborated water suppl i e s .  

Per i od i c a l l y  the face v e l o c i ty acros s the samp l e  box 2 hood shou l d  be 
checl'-ed to ve r i fy I t  I s  wi t h i n  the range of 100 to 1 40 fee t/mi n u t e .  I f  
the face ve loc i ty I s  too l ow the S-2 I n l e t  dampers shou l d  be readjusted 
accor d i n g l y .  

3 .  0 OPERATIONS 

3 . 1  I n i t i a l  F i l l  

The system I s  f i l l ed I n i t i a l l y  by borated water from the s tandby reac tor 
coolant  pressure system through the backf l u s h l ng sys tem prov i ded < see 
sect ion 3 . 7 > .  The fi l ters are f i l l ed to the I n l e t  and ou t l e t  man i fo l d s  
and t h e  !on e x changers a r e  f i l led  unt i l  they reach t he i r  normal 
opera t i ng l eve l . The suct ion p i p i ng from the I I F  to we l l  pumps 2A/B 
shou l d  be f i l l ed as much as  pos s i b l e .  

To l n l t l il l l y  f i l l  the O�IC lon e x changers K- 1 and K-3 the l ev e l  swi tches  
mus t  be b l ocked ou t .  Th i s  I s  accompl i shed by p l ac i ng the b l ock-out 
togg l e  s w i t c h .  for the ion e x c hanger to be f i l l e d ,  I n  the proper pos i 
t i on .  T h i s  wi l l  a l low I so l a t i on v a l ve V025 or V260 to be opened . Once 
the ion exchanger I s  f i l l ed to the opera t i ng l eve l , the l ev e l  swi tches 
are returned to operat i on by re turn i ng the bl ock out togg l e  swl tch to 
I t s  or i g i na l  pos i t i on. As a remi nder to the operator , a n  a l arm I s  
a c t i vated a t  the control pan e l  when the l evel  swi tches are b l ocked o u t .  

1 ? Startup 

P r i or to s tar tup , valve a l i gnment mus t  be checked to ver i fy that the 
process water for each f i l ter tra i n  and the ! on e xchanger l oop I s  taken 
from and retu1·ned to the RV. If coagu l an t  and f i l ter- a i d  are to be 
used . the approp r i a te f i l ter can i s ter I n l e t  and bypas s  valves  are to be 
opened and the respe c t i ve f i l ter can i s ter ou t l e t  va lves  are to be 
c l ose d .  The we l l  pumps P-2A/8 are i sol ated by the remote I sol a t i on 
v a l ve s  V004A/8 < HV27A/ B >  and manual I so l a t i on v a l ves V370A/8 ,  wh i l e the 
man i fo l d  I n l e ts  are I so l a ted by manual I so l a t ion v a l ve s  V372A/8. 
Therefore . the appropr i ate manual I so l a t i ons mu s t  be opened. The i on 
e xchanger loop I s  I sola ted by the remote I so l a t ion val ves V025 and V260 . 
and the control v a l ve s  V029 and V266 < LV45 and LV72> I n  the ! on 
e x changer loop. The ret urn l i nes  to the source ar� I so l a t e d  by the 
remote control v a l ves VO l SA/8 < HV 30 A/8 ) .  For I n i t i a l  s ta r tup , va lves  
VO I 6  A/8 shou l d  be  c l ose d .  The  we l l  pumps are  s t ar ted and  p l aced on 
m i n i mum rec i rc u l a t i on f l ow. The pump I so l a t ion va lve  VOOIIA or 8 OiV2 7A 
or 8 >  for one f i l te r  tra i n  I s  s l owly opened to a l l ow any trapped a i r  to 
es cape through the automa t i c  vent v a l v e s .  Once the I so l a t ion v a l ve I s  
t u l l y  opened . the return va lve  V0 1 5  A/8  < HIJ30A/ 8 >  I s  opened 
appro x i mately  851.. Dur i ng I n !  t l a l  s tartup,  .the g l obe v a l v e  V0 1 6  A/8  i s  
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opened s l ow l y  un t i l 200 gpm through the tra i n  I s  obta i ned . Fo l l owi ng 
I n i t i a l  s ta rtup , valves V01 6A/B  w i l l  rema i n  In  these pos i t i ons , and 
s tartup w i l l  be I n i t i a ted by s l ow l y  open i ng v a l ve V004A/ B  < HV27AIB> w i t h  
v a l v e  VOI SA/B < HV 30A / 6 )  approx i ma t e l y  SSt ope n .  F l ow I s  then adjus ted 
to d e s i red f l owrate by adjus t i ng valve VO l SA/B < HV 30A/ 6 ) .  I f  coag u l a n t  
and f i l ter-a i d  a r e  be i ng used , the i r  I nj ec t i on I s  I n i t i a ted fol l owed by 
the openI ng of the approp r I a t e  f l l ter  can I s ter out I e t va 1 ves and the 
c l os i ng of the bypass v a l ve s .  

The ion e � change system I s  brought I n to serv i ce on l y  when the turb i d i ty ,  
a s  mon i tored by the I n  l i n e  nephelome t e r ,  AE-43 A / B  o r  by samp l e  
resu l t s .  reaches an acceptab l y  low l ev e l  < I . e .  5 NTU > . The i on 
e xchanger< s >  shou l d  a l ways be brought to normal opera t i ng l ev e l  p r i or to 
operat ion of t h i s port i on of the system. 

If the i on exchanger I s  at low l eve l ,  I t  shou l d  be· f i l l ed w i t h  borated 
water from the back. f l ush system < see Sect ion 3 . 7 > .  At th i s  t i me , the 
I n l e t  I so l a t i on va l ve V025 or V260 I s  opened. The a i r  pressure to the 
ion exchanger forward i ng pump I s  manu a l l y adjus ted to the pressure 
requi red to ma i n t a i n  the f l ow rate chose n .  The a i r  supp l y  sol eno i d  
v a  I ve V 1 54 or V262 i s  then opened wh i ch w i l l  start  the pump and I ower 
the l evel  I n  the ton exchanger to the po i n t  where the l e v e l  control 
v a l ve w i l l  c l ose .  Th i s  l ev e l  I s  above the I so l a t i on l ow l e ve l . F l ow I s  
s l owly  s t arted to the ion exchanger by ope n i ng the f l ow control v a l ve 
unt i l  the des i red i on e x c hanger f l ow rate I s  obta i ne d .  The proper f l ow 
of water w i l l  be returned to the source automat I ca 1 1  y as the 1 eve 1 
control for the i on e xchanger adj u s t s  the down stream control v a l ve to 
re?u l a t e  the outflow.  

The samp l e  bel( 2 f i l tra t i on modu l e  I n l e t  dampers shou l d  be adjus ted to 
create a 1 40 fee t per mi nute face v e l oc i ty across samp l e  box 2 .  

3 . 3  Norma l Opera t i on 

Normal oper a t ion of the system I s  I n  one of the modes shown I n  Tab l e  1 
of Sec t i on 1 . 4 .  The mode of opera t i on chosen I s  based on the par t i cu
l a te and rad i oac t i v i ty concent ra t i ons In the Reactor Vess e l . 

3 . 4  Shu tdown 

The s teps to br i ng the system to a shutdown cond i t i on are bas i c a l l y  the 
reverse of the s t <l r tup procedure . The len exchanger< s >  f l ow wou l d  be 
brought to zero s l owl y by remote operat ion of the ups tream f l ow control 
v a l ve < s > . As the l evel  In the ion e x changer < s >  drops , f l ow from the 
forwar d i ng pumps I s  term i nated by the c l osure of the control v a l v e  
downstream o f  the pump. E l  ther < depend i ng on system opera t i on>  o f  the 
I so l a t i on v a l ves from the f i l trat ion tra i ns to the len exchanger I s  then 
c l osed, and the sol enoi d v a l ve for the a i r  supp l y  to the forward i ng pump 
I s  c l osed.  The f i l trat ion tra i ns are shut down one at a t i me by 
s topp ing  coagu l an t / f i l ter-a i d  I njec t i on , I f  appl i ca b l e ,  and c l os i ng t he 
f l ow return control v a l v e < s >  and then shu t t i ng down the pump< s >  and 
c l os i ng the pump I so l a t ion va l ves . 
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There I s  a low poi n t  dra i n  wh i ch can drai n  both f i l t r a t i on t ra i n  man i 
folds and part of the !on exchange loops to the fue l transfer cana l . A 
manual b l ock-out swi tch  I s  prov i ded which  wi l l  deac t i va t e  the !on 
exchanger 1 eve 1 swl  tches . Th l s a 1 1  ows the I on e xchangers to be pumped 
out to the reactor coo l a n t  b l eed tanks v i a  the connec t i on prov i de d .  

3 . 6  Ref i l l i ng 

The ful l y  drai ned system can be ref ! 1 l ed I n  the same manner that  the 
system wa s i n i t i a l l y  f i l l e d .  A par t i a l l y  dra i ned sys tem can be ref i l l ed 
by u s i ng e i ther the back fl ush system < see sect i on 3 . 7 >  or the wel l 
pumps < see sect ion 3 . 2 > . 

3 . 7  Infrequent Operat ions 

F l us h i ng of the system may be performed when the I nternal  contam i n a t i on 
l evel  gets h i gh or pr i or to I nternal  ma i n tenance work . The system I s  
shutdown < see Sect ion 3 . 4 >  p r i or to f l u s h i n g .  

One f lush ing  opt i on a l lows a grav i ty fl ush  from SPC-T-4. Borated water 
Is  stored In the char g i ng water s torage tank,  SPC-T- 4 ,  loca ted at the 
347 f t .  e l evat ion  In  the FHB.  Th i s  tank I s  connected to the owe 
sys tern . I f  des I red . the CLO booster pump <CLD-P-1 > may be used to 
a s s i s t  I n  backfl ush l ng .  E i ther f i l te r  tra i n  may be f l ushed wi thout 
s topp ing f l ow through the othe r .  

F l ush i ng may be accompl i shed by open ing  one of the I n l e t  v a l v e s  from the 
f l ush ing  system < depend i ng on wh i ch por t i on of the system I s  to be 
fl ushed> and then ope n i ng the dra i n  valve to the fuel  transfer cana l . 
After suff i c i e n t  t i me has been a l l owed to f l u s h  the system, the dra i n  
va l ve I s  c l osed and then the I n l e t  v a l ve I s  c l osed . The system I s  then 
restar ted fol lowi ng the procedures In  Sec t i on 3 . 2 .  

The ion exchangers may be ope r a ted I n  ser i e s .  w i t h  the f i r s t  conta i n i ng 
the normal zeol i te med i a  for remov a l  of c e s i um and s tron t i um ,  wh i l e  the 
second I s  1 oaded w i t h  act I va ted charcoa 1 to remove orga n I c  carbon . or 
some other unspec i f i ed med i a  . . In  the case  of a c t i vated charcoa l , the 
med i a  Is  borated p r i or to use  to prevent debora t l on of proce ssed 
f l u i d s .  In  the case of any other med i a s  wh i c h  may be used , t es t i ng w i l l  
be performed p r i or to u s e ,  to ensure these med i a  have no adverse I mpact  
on  RCS chem i s try or spec i f i ca t i on s .  

System I nventory can be decreased a s  needed by d i ve r t i ng the r e t ur n  f l ow 
from the ton e�changers through the l i ne s  prov i ded to the Reactor 
Cool ant B l eed Tank s .  A l so ,  the wa ter can be routed to the RCBT a s  
requ i red for proces s i ng through EP ICOR t o  remove Sb- 1 2 5  o r  other 
contaminants  not removed by owe l on exchahgc rs . 

3 . 8  Trans i e n t  Ope rat i ons 

The onl y effects of an t l c l pa t eC: t r an s i en t s  < e . g  . •  l os s  of pumps , v a l v e  
m l sopera t l on , o r  loss  o f  con t rol s >  a r e  a m i smatch of f l ows from a n d  to 
the RV . More water can be removed from the source than I s  rep 1 aced by a 
fa i l ure to control l evel  I n  t h e ·  !on e x change r s .  I n  the worst case  where 
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l evel control I n  the lon exchange r s .  whi l e  opera t i ng I n  paral l e l , I s  
l os t ,  the source outflow w i l l  e xceed the I nf l ow by a max i mum of 60 gpm. 
Th i s  s i tuation can be detected by f low I ns trumentat ion I n  the return 
l i ne and by a decreas i ng l evel  I n  the RV. 

4.0 CASUALTY EVENTS AND RECOVERY PROCEDURES 

4 . 1  Loss of Power 

A loss of power to the ent i re system wou l d  s i mp l y  shut  the system down. 
A loss of power to the we l l  pumps w i t h  an add i t ional fa i l ure wh i ch 
resu l ts I n  s i mu l taneous l os s  of l ev e l  control I n  the ion e x changers 
wou l d  resu l t  I n  a flow m i sma t c h .  I n  th i s  case . the system wou l d  be 
automa t i ca l l y  shut down unti l power I s  restored . 

loss of power to I nd i v i dual  components wou l d  p l ace the component I n  I ts 
safe mode. An a i r  operated v a l v e , for examp l e ,  wou l d  fa l l  to a pos i t ion 
that ensures no damage to other componen t s .  

Loss o f  power t o  the con trol pan e l  wou l d  cause the l o s s  o f  a l l I nforma
t i on and fal l a l l  control and soleno i d  operated v a l v e s .  The system 
woul d  be shu tdown unt i l  power I s  r e s tored . 

4 . 2  Loss of I n s trumen tat ion/ I n s trument A i r  

loss of I n s t rumenta t i on wou l d  hamper opera t i on s  but no adverse cond i 
t i ons wou l d  resu l t  and the system cou l d  be safe l y  shut  down unt i l  the 
prob l em I s  resol ved . 

· 

loss of a s i ng l e I ns trument channel wi l l  resu l t  I n  the l os s  of . l nd l ca
t l on for that channe l and , for those channe l s  that have control 
feature s ,  a f l ow m i smatch . Th i s  f low mi smatch w i l l  resu l t  I n  an 
au toma t i c  shutdown of the affected por t i on of the system.  

Loss of the I l F  l evel I n d i c a t ion system < bubb l e r >  w i l l  resu l t  In an 
erroneous l evel  I nd i ca t i on wh i ch wi l l  be noted when compared w i th a 
redundant l evel  I nd i ca t ion system. S i nce th i s  system has no control 
features , no adverse system cond i t ions wi l l  resul t .  

Loss of I n s trument a i r  w i l l  tak.e the I nd i v i dual  components to t he i r  fa l l  
safe pos i t i o n .  F l ow m i smatches I nduced by loss  of a i r  w i l l  resu l t  I n  
automa t i c  t r i p s .  Loss of a i r  to the I I F l evel  moni tor i ng system w i l l  
I n i t i ate a low a i r  supply pressure a l arm. 

On the loss of I ns trument a i r ,  l evel  control I n  the l on e x changers wou l d  
be l os t ;  however , the lon ex changer I n l e t  I so l a t i on v a l ve <V025 and 
V260> wou l d  fa l l  to the c l osed pos i t i on . A l s o ,  the l ev e l  control 
valves , V029 and V266 < LV45 and lV7� > .  w i l l  f a l l to the c l osed pos i t i on 
to prevent s i phon i ng of the lon exchanger . 

4 . 3  F i l ter Med i a  Rupture 

A fa i l ure of the f i l ter med i a  I n  the can i s ter  cou l d  poten t i a l l y  release  
fuel  f i nes to the lon  exchange port I on  of  the  system. A post f l l  ter I s  
located downstream of both f i l ter tra i n s  I n  the l i ne to the lon 
exchange r s .  Th i s  f i l ter w i l l  trap any fuel  f i nes wh i c h  wou l d  be trans-
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ported pas t the f i l te r  can i s ters  I n  the event of f i l te r  f a i l ur e . The 
pos t f i l te r  I s  des i gned to be c r i t i ca l l y  safe and I s  s i zed so that  a 
sma l l  accumu l a t i on of debrl  s w i l l  I ncrease the d i fferen t i a l  pressure to 
the a l arm setpol n t .  A l so ,  the nephelome ters  I n  the return l i n e  wou l d  
a l e r t  the operator to a pos s i b l e  med i a  rupture s i nce the turb i d i ty wou l d  
I nc rease rap i d l y .  

The recovery procedure I s  t o  I so l a t e  the f i l te r  t ra i ns and f i nd the 
ruptured f i l ter by observ i n g  the d i fferen t i a l  pressure versus f l ow for 
each I nd i v i dua l c an i s ter.  Lower d i fferen t i a l  pressure for a g i ve n  f l ow 
wi l l  I nd i c a te that t h i s  f i l te r  I s  ruptured . That  c an i s te r  or can i s te r s  
and t h e  post f i l te r  car t r i dge wou l d  b e  repl aced and the system restarted .  

The  system may be operated In  a mode that  bypasses the f l  I te r  
can i s ters . Dur i n g  t h i s  mode o f  ope r a t i o n ,  t h e  f i l ter can i s ter pos t 
f i l ter wi l l  be prov i d i ng the requi red system f i l t r a t ion.  I n  order to 
precl ude the rupture of the pos t f i l te r ' s  f i l ter med i a  dur i ng ope r a t i o n ,  
t h e  ma x i mum d i fferen t i a l  pressure t h a t  wi l l  b e  perm i t ted across the pos t 
fi l ter w i l l  be 1 8  p s i d .  The pos t  f i l ters  are de s i gned for a mH i mum 
d i fferen t i a l  pressure of 45 p s l d .  

4 . 4  L i ne and Hose Break 

The consequences of any l i ne and hose break i s  a loss  of RV I nventory. 
The system has been de s i gned to mi t i ga t e  the consequences of such an 
I nc i dent to the extent  pos s i b l e .  

I n  case o f  a hose rupture o r  l i ne rupture , downs t ream o f  the RV pumps , 
P-2A and 2 8 ,  the system I s  equi pped to t r i p  these pumps on the I I F  l ow 
l evel and a l arm to the control pane l . Th i s  event cou l d  del iver  approx l 
ma te 1 y 500 to 1 000 ga 1 1  ons of RV wa ter to the area of the break . The 
poten t i a l  areas affected wou l d  be the RB and the FHB, each of wh i c h  has 
sumps or dra i n s  to the Aux i l i a ry Bui l d i ng sumps to con ta i n  the s p i l l .  

I f  a suct i on p i pe to the we l l  pumps or a re turn hose to the RV shou l d  
ruptur e ,  a s i phoning o f  R'l wa ter  wou l d  take p l ace . The two 4 I nc h  
suc t i on connec t i ons prov i ded I n  t h e  We s t i nghouse work p l a t form a r e  
prov i ded wl th two 3/4 I nc h  ho l e s .  or . I n  t h e  c a s e  o f  the 2 I nc h  deep 
suc t i on ,  one 3/4 I n c h  hol e ,  d r i l l ed 1 8  I nches be l ow the wa ter  l ev e l  
w h i c h  wi l l  a c t  as  a s i phon breaker < s > .  The three 2 I n c h  r e t u r n  l i nes  
are equi pped w i th sparger s ,  wh i ch are s i mply holes  d r i l l ed I n to the 
p i pes . The f i r s t  hol es are dr i l led  1 8  I nches be l ow the water l ev e l  
wh ich  wi l l  a c t  a s  a s i phon breaker .  T h e  samp l e  re turn l i ne I s  
termi nated 1 8  I nches below the wa ter l eve l . Therefore , a ma x i mum of 
approx i mate l y  3000 gal lons of RV water wou l d  sp i l l  I n to the fuel  
transfer canal  fol l owing a hose rupture . Approx i ma t e l y  ha l f  of t h i s  
water wou l d  be con t a i ned I n  the New Fuel  P i t .  

The recovery frlr, th�se events wou l d  be ac comp l i shed by I so l a t i n g  the 
ruptured sec t l  ind rep l a c i ng the ruptured hose/ p i p e .  

5 . 0  SYSJEr� HA! N l ENAiiCE 

lhe ma i n tenance procedures are the recomll'ended prac t i ce s  and I n terva l s  as  
desc r i bed by the equi pment vendor s .  
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P i p i ng and hose wi l l  be hydros tat i ca l l y  pressure tested. Tes t i ng of 
hose w i l l  be done after coup l i ngs have been a t tached. l' l pe w i l l  be 
tested out s i de the bu i l d i ngs . 

6 . 2  Leak Tes t i ng 

A l l  access l b i �  conne c t i ons wi l l  be I n i t i a l  serv i ce l eak. tested after the 
p i p i ng I s  assemb l e d .  

6 . 3  Instrument Tes t i ng 

A l l I ns truments w i l l  be c a l i brated by vendor s .  Comp l e te e l ec trlc/
pneuma t l c loop ver i f i c a t i on wi l l  be done d ur i ng s tart-up. 

7 . 0  HUMAN FACTORS 

F i l ter can i s ter hoses are coded for quick I dent i f i c a t i on of I n l e t  versus 
ou t l e t .  

E x tens ive u s e  of hoses I s  made,  espec i a l l y I n  the R B ,  a l lowing quick I ns ta l l a
t i on and use of e x i s t i ng rad i at i on s h i e l d i ng .  Hoses which  are expected to be 
frequent l y  d i sconnected are equi pped w i th quick. d i sconnect coupl i ngs for ease 
of removal and repl acement ,  and pos i t i ve Ident i f i ca t i on to prec l ude I ncorrec t  
connec t ions . 

The fol lowing human factors guide l i nes have been I ncorporated I n to the design 
of the owe system control panel : 

o The panel I n c l udes a l l  control s and d i s p l ays required for norma l 
operation.  

o D i s p l ays prov i de I mmed i a te feedback that the system has responded 
appropr iate ly  to an operator ' s  ac t ion .  

o Control s and d i splays are l a i d-out for a l eft to r i gh t  flow path.  

o M i m i c  l i nes are used to c l a r i fy flow path s .  

o Control dev i ce s  are mounted 3 to 6 feet above the f l oor .  

o Each control dev i ce has a name plate . 

o L i gh t  bulbs  are rep l aceabl e  from the front of the pane l .  

o Recorders are grouped on the r i gh t  s i de of the panel away from the f low 
pa t h .  

o Adjustments to recorders and control l e r s  can be performed from the front 
of the pane l . 
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MaA i mum A l l owab l e  �P a t  G i ven F l owrates 
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1 . 0 DESIGN DESCRI P T ION 

1 . 1  Summary 
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The Fuel Transfer Canal < FTC> /Spent Fue l Pool <SFP>  c l eanup system I s  a 
temporary l i qu i d  proces s i ng system wh i ch I s  des i gned to process water 
con ta i ned In the SFP and/or the FTC. The system' s major func t i ons are:  

a .  To f l l ter the water con t a I ned I n  the SFP and/or the � to remove 
suspended sol ids  above a nomi na l  . 5 ·ml cron rat i n g .  Th i s  I s  done to 
ma i n ta i n  the c l a r i ty of the water. 

o .  To remove soluble  f i s s i on products  from the SFP or the FTC by 
demi nera l i za t i on of the wate r .  Th i s  i s  done to keep the equ i va l e n t  
Cs - 1 37 concentra t i on l es s  than .02 uC I Iml , e x c l u d i ng a n t i mony, and 
thus reduce the dose rate con t r i b u t i on of the water . A l so.  a 
f l owpath to EPICOR I I  v i a  the Reactor Coolant B l eed Tanks < RCBTs >  
I s  prov i ded to remove Sb- 1 2 5  I n  the event that  h i gh Sb- 1 2 5  l e ve l s  
are encountered. 

1 . 2  References 

1 . P lann i ng Study, Defue l lng  Hater C l eanup System Document No. 
TPOI TMI -04 6 .  

2 .  Tech n i c a l  P l a n ,  Defue l l ng Hater C l eanup System Docume n t  No. 
TPO/THI-047 . 

3 .  D i v i s i on I .  System Des i gn Desc r i p t i o n ,  Defue l l ng Ha ter C l eanup 
System Document No. 2-R72-DHC01 . 

4 .  Bechtel  Draw i ng 2-M74-DHC01 , Defue l l ng Water C l eanup <DHC> Reac tor 
Ve s s e l  C l eanup System P&ID.  

5 .  Bechtel  Draw i n g  2-H74-DHC02 , Defue l l ng Hater C l eanup < DHC) Fuel  
Transfer Cana l /Spent Fuel  Pool C l eanup System P& I D .  

6 .  Bechtel  Drawi ng 2-M74-DHC03 . Defue l l ng Hater Cl eanup < DHC> 
Auxi l i ary Systems Pt. I D .  

7 .  Bechte l  Draw i ng 2-POA-6401 , General  Arrangement Fuel  Hand! l ng 
Bu i l d i ng P l a n  E l . 347 ' -6" . 

8 .  Bechtel  Draw i ng 2-POA- 1 303,  General Arrangement Pl enum Removal 
Reactor Bu i l d i ng .  

9 .  DCN tlo. 2026-30-2 , F l ow D i agram Spent Fuel  Cool i n g  and Decay Heat 
Remova l .  

10 .  Burns and Roe Drawi ng No. 202 6 ,  F l ow D i agram Spen t  Fuel Cool i ng and 
Decay Heat Removal . 

1 1 .  GPU Nuc l ear Draw i ng No. 2R-950-21-001 P&ID Composi te Submerged 
Oemlnera l l zer Sys tem.  
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1 2 .  TMI-2 Recovery D i v i s i on System Des i gn Descr i pt i on for Submerged 
Deml nera l l zer System, Document No. SO 3527-005. 

1 3 .  D i v i s i on System Des i gn Descr i p t ion for Reactor Vesse l  C l eanup 
System, Document No. 1 5737-2-M72-DHC01 . 

1 4 .  I n s trument Inde x ,  Document No. 1 5737-2-J 1 6-00 1 . 

1 5 .  Des ign  Eng i neer i n g  Va lve  L i s t ,  Document No . 1 5737-2-Pl6-00 1 . 

1 6 .  Mecha n i c a l  Equi pment L i s t ,  Document No. 1 5737-2-M16-001 . 

1 7 .  Standard For P l o l ng L i ne Spec i f i ca t i ons . Docume n t  No. 1 5737-2-P-00 1 . 

1 8 .  Bechtel  P i p i ng I some t r i c s  

a .  2-P60-DHC01-DHCS-Pumps 
Mi sce l l aneous Deta i l s .  

P-2A&B. P-3A&B, P-4A&B, and 

b .  2-P60-DHC04-DHCS - Transfer Cana l /Fuel  Pool F i l ter Tra i n s  A & 
B - I n l et Man i fo l d  P i p i n g .  

c .  2-P60-DWC06-0HCS - D i scharge P i p i n g  from Samp l e  Boxes No . 
and No. 2 to Penetrat i on R-537. 

d .  2-P60-DHC07-DHCS - Samp l e s  L i ne s  Ups t ream and Do"ns t ream of 
Ion Exchangers . 

e .  2-P60-DHC08-DHCS - For"ard lng  Pumps P-6 and P-7. Suc t i on and 
D i scharge P i p i n g .  

f .  2-P60-0WC09-DHCS - Forward i ng Pumps P-6 and P-7 D i s charge 
P i p i ng .  

g .  2-P60-DHCIO-OWCS - Supp l y  P i p i ng t o  Ion Exchangers K- 1 and 
K-2 , Supp l y  and D i scharge P i p i ng from Post F i l ter F-8 . 

h .  2-P60-0HC I 1 -DHCS - Supply P i p i ng t o  Ion Exchangers K- 1 ,  K-2 ,  
and K-3 .  

I .  2-P60-DHC1 2-DWCS - Borated Water F l u s h  P i p i ng from SPC- T- 4 .  

j . 2-P60-0HC1 3-DHCS - Transfer Can a 1 /Fue 1 Pool F i l te r  T r a I n s  "A" 
and "B" Ou t l e t  Man i fo l d  P i p i ng .  

k .  2-P60-DHC 1 4-DHCS - Transfer Canal /Fuel  Pool F i l ter T ra i ns "A" 
and "8" Out l e t  Man i fo l d  D i scharge P i p i n g ,  Supply and D i scharge 
to Booster Pump P-5 . 

1 .  2-P60-DHC1 5-0HCS - N i trogen Supp l y  P i p i ng to SPC-T-4 and 
Dry i ng S t a t i on .  

m .  2-P60-DWC1 6-DHCS - D i s charge P i p i ng from DHC Booster Pump P-5 .  

n .  2-P60-0HC 1 7  DWC M i scel l aneous P i p i ng Deta i l s .  
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o .  2-P60-0HC 1 8 - DHCS - M i sce l l aneous P i p i ng Detai l s .  

p .  2-P60-DHC 1 9  - OHCS - Samp l e  Panel No. 1 ,  Fue l Hand l i ng 
Bui l d i ng .  

q .  2-P60-DWC20 - DHCS - Samp l e  Box No. 2 ,  Fuel Hand l i ng Bui l d i ng .  

r .  2-P60-DHC21 - DHCS - Samp l e  Panel No. 2 Dra i n  and Return to 
Spent Fuel Pool A .  

· 

s .  2-P60-DHC22 - DHCS - A i r  Supply P i p i ng Detai l s .  

1 9 .  ECA No. 3245-84-0034 - Defue l l ng Hater Cl eanup System Penetra t i on 
Mod i f i cat ions . 

20. ECA No. 3525-84-0041 - Oef l n l  t l on of the Oefue l l ng Hater C l eanup 
System <DHCS> .  

2 1 .  ECA No. 3527-84-0042 - SDS T i e - I n  to DHCS . 

2 2 .  Bechtel Area P i p i ng Drawings 

a .  2-P70-DHC02 - Ins trument A I r  Mani fo l d s  and Hose Rou t i ng s  for 
DHCS - Reactor and Fuel Hand l i ng Bui l d i ng .  

b .  2-P70-DHC03 DHCS Hose Network Reactor Bui l d i ng P lan  
E l .  347 ' -6" . 

c .  2-P70-DHC04 OHCS Hose Network Fuel Hand l i ng Bu i l d i ng P l an 
E l . 347 ' -6" . 

d .  2-P70-DHCOS - DHC System Hose Network Sec t i ons and Detai l s .  

e .  2-P70-DHC06 - DHCS - Process Hose Schedu l e  - Reactor and fue l 
Hand l i ng Bu i l d i ng .  

f .  2-P70-CLD01 - Can i s ter Load i ng and Decontamina t i on System, 
fuel Hand l i ng Bui l d i ng .  

2 3 .  TER 3527-0 1 6 ,  TMI-2 D i v i s ion Techn i ca l  Eva l uat ion Report for 
Defue l l ng Can i s ter s .  

1 . 3 Deta i l ed Sys tem Desc r i p t i on 

1 . 3 . 1  Descr i pt i on 

The FTC/SFP c l eanup system I s  a l i qu i d  proces s i ng system which  
can  proces s  water from the SFP  and/or the  FTC . For the 
correspondi ng P�I D ' s  see references 4 ,  5 ,  and 6 .  Some v a l ve s  
I dent i f i ed here i n  have been g i ven a n  I nst rumen tation des i g
nator as we l l  a s  a valve  number . Hhen t h i s  occurs , the 
I n s trument des i gnator I s  shown I n  parentheses after the v a l ve 
number. 

The SFP and the deep end of the FTC w i l l  be f i l l ed w i th water 
to a l evel of 327 ' -3" + 8 .  .4. dam wi th top e l eva t i on 328 ' -2'' 
separates the shal low and deep ends of the FTC. 
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Two vert i c a l  submers i bl e  we l l  pump s ,  P-3A/B,  are l ocated I n  
the FTC. Each I s  capable of pump i ng a net 200 gpm. A 20 gpm 
conti nuous recyc le protects the pump motor. P-3A/B take 
suction from trough- type skl 11111er U-7 v i a  a 6 I nch f l e x i b l e  
hose. A secondary, 4 I nch , subsurface I n l e t  below the skimmer 
wi l l  prevent 

_
pump starvation due to skimmer congest ion .  

Pumps P-3A/B d I s charge to the FTC/SFP f l l  ter can I s ters v i  a 
Reactor Bu i l d i ng < RB >  penetrat ion R-524. The I nterna l s  of 
check valve SF-V190 are removed to make use of e x i s t i ng p i p ing  
connected to R-524. 

Two ver t i cal  submers i bl e  wel l pumps . P-4A/B, Iden t i ca l  to P-3 
A/8 In the FTC , are located I n  the SfP . P-4A/8 take suct ion 
from trough-type skimmer, U-8, s i m i l ar to U-7. 

The system has four parti culate f i l ters , each capab l e  of 
f i l ter ing a flow of 100 gpm. The f \ l ters are contained I n  
mod i f i ed fuel cani s ters submersed I n  the SFP to prov i de the 
appropri ate rad i a t ion sh i e l di ng .  These f i l ters are capabl e  of 
remov i ng debri s ,  ma i n l y  fuel f i nes CU02 > and core debr i s  
< Zr02 > .  down to a 0 . 5  micron rati n g .  S i nc e  the can I s ters 
conta i n  fuel f i ne s , they are desi gned to prevent a c r i t i ca l i ty 
cond i t ion from e x i s t i ng when they have been loaded. 

The four pumps and four f i l ters are normal l y  manifolded so one 
pump from each source d i scharges to one pai r of f i l te r s .  
Therefore , the f i l tration portion of the system I s  d i v i ded 
I nto two tra i n s .  Tra i n  A contains pumps P-3A and P-4A and 
f i l ter c an i s ters F-9 and f- 1 0 .  Tra i n  B con t a i n s  pumps P-38 
and . P-48 and fi l ter can i s ters F-1 1  and F-1 2 .  In the normal 
mode the system f\ 1 ters 400 gpm from the FTC and returns the 
f t l trate to the SFP. The system can be manifolded to f i l ter 
200 gpm from the FTC and 200 gpm from the SFP or 400 gpm from 
e i ther source. Th i s  pump arrangement prov i des both f l e x l 
b1 1 l ty I n  operations and the redundancy t o  perml t con t i nued 
operation dur i ng pump mai ntenance . 

The sys tern may a 1 so be configured to bypass a set  of f l l ter 
cani sters and to route water d i rectly to the post f i l ter and 
I on exchange r .  Thl s may be done by d i sconnec t i ng the I n l e t  
and out l e t  hoses to one can i ster , from the mani fol d ,  I nsert ing  
a hose bypass pi ece between the I n l et and out l e t  f l anges on 
the manifold for that can i s ter pos i t ion , and c lo s i ng the 
I solation val ves for the other cani ster In that tra i n .  

A f i l ter can i s ter I s  used unt i l  the d i fferen t i al pressure 
reaches a set poi n t  <See sertlon 2 . 2 > .  At th i s  poi nt the 
system I s  shu tdown and then , after a wa i t i ng per i od of approx
Imate l y  5 mi nutes , I t  I s  restarte d .  The d i fferent i a l  pressure 
I s  noted and I f  I t  returns to a tow val ue the system w n t  be 
run aga i n  to the pressure setpo l n t .  T h i s  process I s  repeated 
unt i l  the d i fferent i a l  pressure at restart reaches a val ue 
near the shutdown setpo l n t .  Hhen thi s  occurs wi th i n  one hour 
of restar t ,  the tra i n  I s  shutdown and the f i l ters are repl aced . 
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Loaded can i s ters are expected to generate sma l l  quant i t i es of 
oxygen and hydrogen gas due to rad l o l y s l s  of water. Pressure 
re l i ef val ves R-8 , � fl, R-1 0  and R-l l  are prov i ded on the 
f i l ter cani ster out l et · l i nes upstream of the i r  I so l a t ion 
valve s . The i r  purpose I s  to prevent overpressuri ng the f i l ter 
can i s ters when I so l ated due to the sma l l  quant i t i es of Hz 
and 02 produced <approx imate l y  0 . 029 f t3tday > .  

The f i l ter can i s ters are connected to I n l e t  and ou t l e t  man i 
fol d s  v i a  2-"1/2 I nc h  f l e x i b l e  hoses w l  th cam and groove 
coupl i ng s .  

Once the water has been f i l tered . a l l .  o r  a por t i on o f  the 
flow can be returned to I ts source < e l  ther the SFP or the 
FTC> . The amount of water pumped from I t s  source I s  
control l ed by manual l y  adjus t i ng g l obe valves V097 A/B.  The 
return path to the FTC uses RB penetrati on R-539. At each 
source the return path spl i ts I nto two 2-\ nch returns to 
prov i de back pressure to valves V097 A/B.  One two I nch return 
I s  used for 200 gpm operat i on ;  both are used for 400 gpm 
opera t i on .  

A por t ion of the f l ow not returned d i rec t l y  t o  source can be 
further processed through e i ther the OWC ton exchanger K-2 or 
the submerged demlnera l l zer system <SOS > .  Rou t i ng to the SDS 
I s  prov ided as a backup to K-2 and to augment total proce s s i ng 
capab i l i ty dur i ng t i me s  of h igh  ces i um concentration I n  e i ther 
source .  The owe ton exchanger K-2 can proce s s  30 gpm. The 
\on exchange med i a  I s  a bed of zeol i te res i n  wh i c h  w i l l  remove 
Cs-1 37 .  The res i n  I s  contained I n  a 4 x 4 1 \ ner , s i mi l a r  to 
those used I n  EPICOR I I .  K-2 I n f l uent I s  regulated by f l ow 
control val ve VOSS < FV-1 5 >  whi l e  K-2 effl uent I s  regul a ted by 
l evel control valve V070 < LV-46 > .  I f  e i ther h i gh or low 
l eve l s  occur I n  K-2 , LSH-40 or LSL-40 w\ 1 1  t r i p  both I solat ion 
valve V069, hal t i ng I nf l uen t ,  and sol enoid valve V1 56 , 
shut t i ng off a i r  supply to OWC forward i ng pump P-7 ,  thus 
hal t i ng eff l uent.  

Two post f i l ters are prov i ded.  F i l ter can i s ter post f i l ter 
F-8 protects K-2 from suspended sol i d s  In  the event of a 
cani ster f i l ter med i a  rupture . OHC post f i l ter F-7 I s  located 
downstream of the forward i ng pump to prevent the migration of 
res i n  f i n e s .  OHC forward i ng pump P-7 ,  an a i r  dr i ven reci pro
cat i ng d \ aphram pump, prov i des the head to return f l ow to 
e i ther sourc e .  

The SOS can process 1 5  gpm. The OHC Booster Pump. P-5 ,  I s  
prov i ded to I ncrease the pressure to 1 40 p s l g  to overcome the 
h i gh SOS d i fferen t i a l  pressure . P-5 suction pressure w\ 1 1  
vary I nverse l y  wi th pressure d \ fferent \al  across the f i l ter 
can i sters . When the f i l ter can i s ters are c l ean or bypas sed , 
P-5 w i l l  experi ence maximum suction pressure. S i nce P-5 
ou t l e t  pressure I s  control l e d ,  pump flowrate var i e s . Pressure 
regul ator V122 <PCV-26> control s SOS I nl e t  pressure at 1 40 
ps l g ,  bypass i ng excess flow past SOS. PSV R-1 I s  prov i ded 
downstream of the OHC Booster Pump to prevent overpres surl  ng 
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the SOS due to V122  <PCV-26> fai l ure.  From the SOS , f l ow I s  
routed to e i ther the FTC or SFP . 

I n  the event of h i gh Sb-125 l eve l s ,  the return f l ow from K-2 
can be routed to the reactor coolant b l eed tank.s for batch 
process i ng through EPICOR I I .  

Samp l e  poi nts are prov i ded ups tream and downstream of each 
f l l ter tra i n .  These s amp les are routed to samp l e  box 1 ,  a 
glove box located I n  the FHB.  The g l ove box has a s e l f  
conta i ned blower and HEPA f i l ter wh i ch d i scharge to the FHB 
vent i l at i on system. Samp l e  poi n t s  are a l so prov i ded ups tream 
and downstream of lon exchanger K-2 . These samples  are routed 
to samp l e  box 2 .  a l aboratory hood located in the FHB.  The 
hood I s  connected to combinat ion blower/prefi l ter . HEPA f i l ter 
pack.age S-2 and d I scharges to the FHB atmosphere. The S-2 
I n l e t  dampers shou l d  be adjusted to ma i ntai n  a 100 to 1 40 
feet/minute face v e l oc i ty at the samp l e  box 2 hood . 

1 . 3 . 2  System Components 

F-7/8 F i l ter Can i s ter Post F i l ter and DHCS Post F i l ter 

Type : D i sposabl e Cartri dge 
Hodel : F l l  ter l te No. 92 1 273 Type 1 8H503C-304-2-FAOB-C1 50 
Rat i n g :  0.45 to 30 m i c ron nomi nal  remova l r a t i ng 
F l ow: 20 to 30 gpm 

F-9, F-10, F-1 1 ,  F-12  Fuel Transfer Canal /Spent Fuel Pool 
F i l ters 
Type: Pl eated s l ntered metal med i a  
Hode l : Pal l Tri n i ty spec i a l  product conta i ned I n  a 

c r i t i cal i ty safe can i ster 
Rat i n g :  0.5 m i c ron Nominal  Removal Rat i ng 
F low: 100 gpm 

K-2 Ion Exchanger 

Type: Zeol i te re s i n  contained I n  a 4 '  x 4' H I C  
Mode l :  Nuc l ear Pack.ag l ng 50 ft3 , Env l ra l loy, 

Demlneral l zer/HIC  
F l ow: 30  gpm 

P-3 A/8 Fuel Transfer Canal Pumps 
Type: Vert i ca l , 2 stage , s ubmers i bl e  pump; Gou l d s  model V I S ,  

s i ze 9AHC, 5 . 56 I n  Impe l l er 
Me tal urgy: Sta i n l e s s  s teel  bow l , bronze Impe l l e r ,  4 1 6SS shaft 
Motor : Frank. l l n  E l ec tr i c  25 HP , 3550 rpm, 460V, 3 phase 
Rat i n g :  220 gpm a t  264 f t  
Shutoff head: 289 f t .  
M i n  F l ow :  2 0  gpm < rec i rculat ion)  

P-4A/B Spent Fuel Pool Pumps 
Ident i ca l  to P-3A/B 
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P-5 OHC Boos ter Pump 
Type: Regenera t i v e  turb i n e ,  2 stage , SIHI  model AEHY 3 1 02 BN 

1 1 2 . 42 . 4 
Hetalurgy: 3 1 6SS cas i ng w i th 3 1 6SS shaf t ,  Impe l l er ,  and 

I n terna l s 
Motor : 5 HP,  1 750 rpm 
Rat ing :  15  gpm a t  250  f t  
Shutoff head : 390 ft < a t  min  flow> 
M i n  F low: 5 gpm · 
Sea l s :  Mechanica l , John Crane type 1 w i th tungsten carb i de 

seal faces 

P-7 Forward i ng Pump 

Type: A i r  dri ven doubl e d i aphragm pump 
Hode l : B . A .  Brom l ey Heavy Metal Pump Hodel No. H25 
Mate r i a l : Sta i n l e s s  Steel wi th V l ton d i aphragms 
Rat i n g :  60 feet TOH a t  60 gpm 

PCV-26 Pressure regu l ator, SOS bypass 
Capa c i ty :  25 gpm 
Mede l :  F i scher Control s No. 9BH 

PSV R-1 Re l i ef Va l ve 
Hode l :  Anderson Greenwood No. 8 1 PS88-8 
Capac ity :  30 gpm 
Or i f i c e :  S i ze E ,  0 . 1 96 l n2 
Set Pressure: 1 50 p s l g  

PSV R-8, R-9, R- 1 0, R- 1 1  Re l i ef Va l ve s  
Mode l :  Anderson Greenwood No. 83MS46-4l 
Or i f i c e :  Area: 0 . 049 l n2 
Set Pressure : 1 30 p s l g  

Sampl e Box 1 
Type: Glove Box 
Mfgr: Labconco 
Hode l :  No. 50002 , Rad i o i sotope Glove Box 
Mater i a l : F i berg l a s s-re i nforced polyester 
Bui l t- I n  Blower: 1 1 5  vol t ,  1 / 1 5  HP,  var i a b l e  speed 
F i l te r s :  Pref i l te r ,  HEPA f i l ter 
Dimen s i on s :  so« X 30« X " 37« 

Sampl e Box 2 
Type: Laboratory Hood 
Mfgr: Labconco 
Mode l :  No. 478 1 0 ,  Rad l o l sotope-47 Laboratory Hood 
Mater i a l : 3 1 6SS 
D imens i on s :  47« x 29�  x 59« 
Recommended Face Veloc i ty :  1 00-1 40 ft/mln 

S-2 Sampl e Box 2 F i l tration Modu l e  
Mfgr: General Dynami c s ,  Reactor P l ant Serv i ces 
Mode l :  PFBC H > - 1 000 
F i l ter s :  Pref i l ter and HEPA F i l ter 
Blowe r :  230 VAC, 5 HP, 20 AMP, 3450 rpm 
Rated Capac i ty :  1 000 CFM 

-9- Rev .  1 0/01 36P 



3525-0 1 5  
ATTACHMENT 2 

For further I n format i on on · valves and I n s trumenta t i on ,  refer to the 
Va l ve L i s t  < Reference 1 5 >  and the Instrument Irdex <�eference 1 4 ) .  For 
a l i s t i ng of a l l equi pment see the Mechan ica l  Equi pment L i s t  < Reference 
1 6 > .  For p i p i ng I nformat i on see the Standard for P i p i ng U ne 
Spe c i f i ca t i ons < Reference 1 7 > .  

1 . 4 System Performance Character i s t i c s  

The system I s  desi gned to function \ n  any of the modes of opera t i on 
shown t n  Tabl e  1 .  
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TABLE 1 

FUEL TRANSFER CANAL/SPENT FUEL POOL CLEANUP SYSTEM OPERATIONAL CONFIGURATIONS 

F i l te r  F l ow <GPM> SDS F l ow <GPM) K-2 F l ow <GPM> 

From FTC From SFP From FTC From SFP From FTC From SFP 

400 <200> 0 0 0 0 0 

400 <200> 0 1 5  0 0 0 

400 <200> 0 0 0 30 0 

400 <200> 0 1 5  0 30 0 

0 400 ( 200) 0 0 0 0 

0 400 <200) 0 1 5  0 0 

0 400 (200> 0 0 0 30 

0 400 (200> 0 1 5  0 30 

200 200 0 0 0 0 

200 200 1 5  0 0 0 

200 200 0 1 5  0 0 

200 200 0 0 30 0 

200 200 0 0 0 30 

200 200 1 5  0 0 30 

200 200 0 1 5  30 0 

0 0 1 5  0 0 0 

0 0 0 1 5  0 0 
0 0 0 0 30 0 
0 0 0 0 0 30 
0 0 1 5  0 30 0 
0 0 0 1 5  0 30 

< numbers I n  brackets I nd i cate 1 pump opera t i on> 
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The opera t i ona l mode I s  determi ned based upon wh i ch source needs to be 
processed.  Norma l l y ,  30 gpm from the FTC wi l l  be processed through the 
ion exchanger and returned to the SFP < no f i l tr a t i on > .  Dur i ng period s  
o f  h i gh Cs- 1 37 load i n g ,  an add i t i onal  1 5  gpm cou l d  b e  processed through 
the SDS, wh I ch wou 1 d reduce the recovery tl me of the system. If the 
v i s i b i l i ty I n  e i ther source becomes too poor for defue l l ng opera t i ons or 
exceeds a n  NTU valve of 5 ,  proces s i ng shou l d  be d i s con t i nued un t i l  
v i s i b i l i ty I s  res tored and the NTU v a l ve I s  be low 5 .  Th i s  wou l d  be done 
by f l l  ter I ng from the proper sourc e .  through the tra I n  wl  thout the 
bypass hose p i ec e .  

1 . 5  System Arrangement 

References 7 and 8 presen t the pos i t ion i ng of equi pmen t .  We l l  pumps P-3  
A/B,  are  submersed In  1 0  I n c h  d i ameter wel l s  In  the  north end  of the  FTC  
In  the  RB.  The we l l s  are  connected by a 6" f l e x i b l e  hose to  sk immer U-7 
l ocated at the dam separat i ng the deep and shal low ends of the FTC.  
Wel l pumps P-4A/B are  submersed I n  the  northeas t  end of SFP "A" In  the  
Fue l Hand l i ng Bu i l d i ng < F HB > .  These we l l s  are  connected by a 6 "  f l e x 
I b l e  hose t o  sk immer U-8 located a t  the south end o f  t h e  SFP . 

The d i scharge of pumps P-3A/B and P-4A/B I S  routed to the f i l te r  
cani sters I n l e t  man i fo l d  near the northeast e n d  o f  t h e  SFP.. The f l l  ter 
I so l a t ion va l ves . vent va l ve s , and manual control va l ve s  V090A/ B  
<HV-64A/6) are a l so located there. The f i l te r  out l e t  man i fo l d  I s  
adjacent to the I n l e t  man i fol d .  

F i l ter can i s ters F-9,  F - 1 0 ,  F - 1 1 ,  and F-12  are submersed I n  the SFP I n  
the north end of the dense pack. fue 1 rack. . They are connected to the 
I n l e t  and ou t l e t  man i folds  by 2- l '2 I nch f l e x i b l e ,  coded hoses equi pped 
w i th cam and groove coupl i ng s .  The coupl i ng at the fue l c an i s ter I s  
mod i f i ed for long hand l ed tool oper a t i on .  

From the f i l ter outlet  man i fo l d  the water I s  routed e i ther d i re c t l y  back 
to source or to the owe l on exchanger K-2 or SDS for further . 
proce s s i ng .  The m1c i on exchangers are located beh i nd approp r i a te 
s h i e l d i ng I n  the northwest end of the FHB.  The forwa,·d l ng pump P-7 I s  
located near K-2 .  

Samp l e  box 1 i s  l ocated a t  the southeast end o f  the SFP A and samp l e  box 
2 I s  on the DWCS p l a tform near the DWC lon exchange r s .  

The system u s e s  the fol low i ng e x i s t i ng pene tra t i ons wh i ch have been 
mod i f I ed for the I r  temporary func t Ion . Armored hose I s  used downstream 
of pene trat ion R-539 to the FTC.  

Pene tra t i on No. Sys tem 

Spent Fuel 
Cool ing 

�lod l f led  
Func t i on 

R-524 

R-539 Decay Heat C l osed 
Cool ing  Water 

- 1 2-

D i scharge from 
Fue l Transfer 
Cana l Pumps 

Return to Fue l 
Transfer Can a l  
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1 . 6 Instrumentat ion and Control 

1 . 6 . 1  Control s 

The componen t s  of t h i s  system are located I n  acces s i b l e  areas 
of the FHB and the RB. H I  th the except len of the OHC I on 
e xchanger loop, val ve a l i gnment and adjus tment I s  performed 
manua l l y  to achi eve the proper flows to and from the var i ous 
sources . 

The f l o·� to OHC !on exchanger K-2 I s  regu l ated au toma t i ca l l y  
b v  f l(\•. control va l ve VOSS C FV- 1 5 > .  K-2 effl uent I s  regu l ated 
au toma t i cal l y  by l evel control v a l ve V070 < LV-46) .  

1 . 6 . 2  Power 

The pump motors are supp 1 1  ed wl th 480V power through a motor 
rontrol center wh i c h  I s  energized by an e x i s t i ng u n i t substa
t i on located In the Auxl 1 l ary Bu i l d i n g .  A s tepdown trans
former wi l l  prov i d e  1 20 VAC for val ve opera t i on and the 
control pane l .  

1 . 6 . 3  Mon i tor i ng 

Moni toring equ i pment I s  provided to eva l uate the performance 
of the system and to a i d  I n  proper operat i on of the system. 

PI-25 mon ! tors the Booster Pump d I scharge pres sure to ver I fy 
the correct operation of both the pump and the bypas s  pressure 
regu l a tor , V l 22 <PCV-26) 

F I - 1 5  and FQI - 1 5  moni tor the f lowrate and total flow of 
f i l tered water routed to OHC lon exchanger K-2 

AE- 1 6  moni tors the pH I n  the water leav i ng K-2 and SOS to 
ve r i fy t h i s  parameter was not a l tered duri ng \on ex change 

F I -23A and FQI-23A mon i tor the f lowrate and total f l ow of 
f i l tered water returned d i re c t l y  to the FTC 

F I -23B and FQI-23B mon i tor the f lowrate and tota l f l ow of 
fi l tered water returned d i rec t l y  to the SFP 

F I -60 and FQI-60 mon i tor f lowrate and total f low to the SOS 
to mea sure system performance and to record water processed 

DPI-22A/B mont tor the dl fferentl a l pressure across the f l l  ter 
can i s ters to determine degree of load i ng and therefore t i me of 
repl acement 

Ll-46 monI tors lhe 1 1  qu I d  1 eve 1 I n  OHC I on exchanger K-2 

FCC-LI- 102 and SF-LI-102 mon i tor the water l evel 
and SFP.  They are panel mounted In the control 
l evel I nd i ca t ion system I s  a bubbler  type system. 
low l evel In the FTC wi l l  a l arm FCC-LAHL- 1 02 and a 

I n  the FTC 
room. The 
A h i gh or 

h i gh or l ow 
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l evel  I n  the SFP wi l l  a l arm SF-LAHL-102 at the panel I n  the 
control room. Add i t i ona l l y .  there I s  a joint  FTC/SFP h i gh-low 
l evel  a l arm < FCC-LAHL-103 >  that I s  loca l l y  mounted and a l arms 
on a h i gh or low l evel  In the FTC or SFP.  

PI-81  and Pl-82 moni tor the pressure In the two I ns trument a i r  
man i fo l ds I n  the FHB. 

The process f l u i d  con d i t ions can be sampl ed to determ i ne the 
effect I veness of the system. The capab l l l  ty to obta I n  grab 
samp l e s  of process f l u i d  has been prov i ded at the I n l et and 
out l e t  p i p i ng of the FTC/SFP F i l ter Tra ins  A and B. Grab 
samp l e s  may a l so be taken on the I n l et/ou t l e t  l i nes to the OHC 
ion exchanger as we l l  as several points  I n  the SOS. 

In l i ne flow I n d i cators are provided In the return l i nes from 
the Sampl e  Boxes to SFP A .  The i r  purpose I s  to conf i rm that 
flow e x i sts through the samp l e  box p i p i n g .  and therefore . 
prov i de a means of assur i ng that a representa t i v e  samp l e  has 
been taken by show i ng that there has been f l ow long enough to 
f l ush out the stagnant water.  

1 . 6 . 4  Trips 

Low or h i gh l i qu id  l ev e l s  In owe l on exchanger K-2 w i l l  
terminate f low to and from K-2 . Both LSL-40 and LSH-40 t r i p  
c l osed the I n l e t  I sol a t i on va l ve V069 and P-7 a i r  supp l y  
I so l a t i on valve  V l 5 6 .  

A loca l l y  mounted swi tch I s  prov i ded at K-2 t o  ove r r i de the 
l ev e l  tr ips  to f i l l  and dra i n  the lon exchanger. A s i gnal  
a l arm at the owe control panel w i l l  not i fy the operator that 
the ove r r i de I s  engaged . 

1 . 7 System Interfaces 

Those systems I n terfac i ng w i th the OWC are as fol l ows : 

a .  Standby Reactor Pressure Control System 
Use : Prov i de a source of borated water for backfl us h l ng and 

f i l l i ng system 
T i e-I n :  A s i ng l e  connec t i on from SPC-T-4 downstream of SPC-Vl to 

the I n l e t  man i fo l d  p i p i ng for the FTC/SFP F i l ters . Tra i n s  
A and B 

b .  Submerged Oemlnera l l zer System 
Use : Prov i de a system for solubl e f i s s ion product process i n g .  
T i e - I n :  To downstream o f  pump WG-P- 1 o f  SOS from downs tream of 

FTC/SFP F i l ters . From down i t ream of the SDS pol i s h i ng 
f i l ter to downstream of the owes manual control v a l ves 
V097A/B . 

c .  Instrument A i r  System 
Use : Prov i d e  source of I ns trument a i r  to equi pmen t .  
T i e- I n :  A t  e x i s t i ng v a l ves AH-V220 and IA-V l 7 1  
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Use :  Prov i d e  a source of serv i ce a i r  to the forward i ng pump P-7 .  
T i e- I n :  Serv i ce S ta t ion 87 p l us another s t a t ion If  needed 

e .  Dewa ter i ng System 
Use : A l low per iod i c  use of m�c ton exchanger K-2 for the 

Dewater i ng Sys tem. 
T i e- I n :  Upstream of f i l ter  can i s ter pos t f i l ter F-8.  

f .  Can i s ter Load i ng and Decontami n a t i on System 
Use : Prov i de borated water for surface decontam i na t i on of 

can i s ters and prov i de press ure boost for < a >  pre v i ou s .  
T i e- I n :  A t  Val ves DWC-V32 1 ,  V32 2 ,  and V32 3 .  

1 . 8 Qual i ty Assurance 

The defue l i ng water c l eanup system I s  c l a s s i f i e d  accord i n g  to the safety 
fun c t i ons of I t s part s .  There are three c l as s i f i c a t i on s  I n  t h i s  system: 

a .  Por t i ons of the system as soc i ated w i th !on exchange proce s s i ng are 
con s i dered to be a rad i oac t i v e  was t e  process i ng system; therefore , 
these port ions of the system sha l l  be subject to the qua l i ty 
as surance gu i de l i nes con t a i ned I n  NRC Reg u l a tory Gu ide  1 . 1 4 3 .  

b .  The fi l ter can i s ters are c l a s s i f i ed as  nuc l ear safety r e l a ted and 
are des i gned to prevent a cond i t i on that cou l d  resu l t  I n  a return 
to nuc l ear c r i t i ca l i ty of the fue l reta i ned I n  the f i l te r s . 

c .  The rema i n i ng por t i ons of the system are subject to the BNAPC 
non-safety-re l a ted q ua l i ty as surance program. 

The TMI-2 Recovery QA P l an wi l l  be app l i ca b l e  for work per formed on s i te .  

2 . 0 SYSTEM L I M I TAT !ONS._,?ETPOHHS, AND PRECAUTIONS 

2 . 1  L i mi ta t i ons 

The sys tem Is  f l ow l i m i ted to 200 gpm through each f i l ter t ra i n ,  15  gpm 
through SDS and 30 gpm through the DWC i on �xchanger K-2 . 

The ma i n  f i l ter can i s ters  are l i mi ted to 55 p s i d  a s  read on DPI-22A/B .  
Th i s  a l lows a 45 p s i  d i fferen t i a l  acros s the  f i l ter med i a ,  w i t h  1 0  ps i  
of  drop due to  f r i c t i on l osses  In  the  p i p i ng and hos e s  a t  de s i gn f l ow .  

At  th i s  po i n t  an a l arm o n  a local pane l wi l l  l nfor.m the operator o f  the 
need to s top and restart  the system or to remove and replace the f i l te r .  

The f i l ter can i s ter  pos t f i l ter < F-8>  I s  l i m i ted t o  1 8  ps i d .  The l on 
exchanger post fi l ter < F- 7 >  I s  l i mi ted to 45 p s i d .  F i l te r s  are 
con s i dered ful l and ready for change out when e i ther the ma x i mum 
pressure d i fferent i a l  I s  reached or when the performance < f l ow >  drops 
204 b e l ow the des i g n  flow. 

The system shou l d  not be s tar ted and stopped frequen t l y  s i nce the 
c c� n l ster  f i l te r  precoat I s  l o s t  dur i ng a shu tdown ; thus i t  w i l l  be 
necessary to reestabl I sh a precoat on start i ng up before proce s s i ng 
through SDS or K- 2 .  

L_ _________ ------ --- -
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OPSH-22A or OPSH-226 Tr ips a l arm a t  55 psi  pressure d i fferent i a l  across 
e i ther FTC/SFP f i l ter tra i n  A or B .  

LSL-40 and LSH-40 Tr i p  al arm , t r i p  c l osed I n l e t  I sol a t i on valve  V069 
and t r i p  c l osed P-7 a i r  supp l y  valve  V156 ,  shu t t i ng down P-7.  Low l eve l 
set poi n t  I s  1 0  I nches below top of ton exchanger. H i gh l evel  set  poi n t  
I s  4 I nches below top of ton exchanger < I . e . , .! 3 "  from normal l i qu i d  
l evel > .  

PSV-R-1 Set  to re l i eve at 1 50 p s l g  w i th lOt overpressure to protect  SDS . 

PSV-1\-8,  R-9, R-10,  and R- 1 1  Set to rel i eve a t  1 30 p s l g  w i th 101. 
overpressure to protect the f l l  ter can! s t  ·s from hydrogen/oxygen bu i l d 
up. 

PCV-26 Regu l ates ups tream pressure <SDS I n l e t  pressure> at 1 40 p s l g .  

Level Indi cators FCC-ll- 1 02 and SF-l l - 1 02 for · FTC and SFP "A" l eve l s ,  
respe c t i v e l y ,  are located on control panel SPC-PNL-3 on the mai n  control 
panel . In  add i t i on ,  h i gh-low a l arms FCC-LAHL-102 and SF-LAHL-102 are 
prov I ded on SPC-PNL-3 for the FTC and SFP.  H I gh 1 eve 1 setpo l  n t  I s  
327 ' - 1 1 "  and low l evel set  poi n t  I s  327 ' -1 " .  

Level I n d i c a t ion swi tches SF-LIS-103 and FCC-LIS-103 actuate a convnon 
a l arm FCC-LAHL-103 located on panel DHC-LCPl on h i gh or low l eve l s  I n  
the SFP or FTC. H i gh l evel set  poi nt I s  328 ' - 1 "  and l ow level  set  poi n t  
I s  326 ' - 1 1 " .  

2 . 3  Precautions 

Due to the use of qu i ck d i s connect coupl i ngs , extra care shou l d  be taken 
to ensure that the coupl i ngs are proper l y  connected and that they are 
connected In the proper locat ions . 

The fi l ter cani s ters operate by a surface f i l trat ion method , and t he i r  
eff i c i ency I ncreases as a cake I s  bu i l t  up on the surface of the med i a .  
Therefore , the bu i l d up of t h i s  cake I s  a n  I mpor tant par t  of the f i l tra
t i on proces s .  To prevent the m i gr a t ion of f i nes to the post f i l te r ,  the 
ton exchange por t i on of the system shou l d  not be started unt i l  a cake 
has begun to be formed on the med i a .  Th i s  can be ver i fi ed by observ i ng 
the turb i d i ty of the f i l ter effl uent . When the f i l te r  tra i n  I s  s tarted 
up , there wi l l  be an I n i t i a l  turb i d i ty spike caused by smal l e r  part i c l e s  
pa s s i ng through the med i a .  As t h e  cak.e I s  bu i l t ,  these par t i c l e s  are 
s topped and the turb i d i ty decreases . Once the turb i d i ty reaches a l evel 
of 5 NTU or l es s .  the lon e xchange portion of the system can be 
s t arted . A l s o ,  to prevent the breakdown of the cake , the system shou l d  
not be star ted or stopped unnecessar i l y .  

Cau t i on shou l d  be taken dur i ng a change o f  pump feed i ng a f i l ter t r a i n .  
The new pump shou l d  be s tarted and put on l i ne before shu t t i ng down the 
e x i s t i ng pump to protect the f i l ter cake. Note that ou t s i d e  of th i s  
brief excep t i on no more than one pump shou l d  feed one f i l ter t ra i n .  
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The portion of the s tartup procedures concern i ng the we l l  pumps shou l d  
be s t r l  c t l y  adhered I n  order t o  prevent the rap i d  f i l l i ng of a n  empty 
man i fo l d .  Th i s  s i tua t i on cou l d  cause a harmful pressure wave to develop 
wh i c h  m ight  damage the can i ster f i l ter med i a .  

The R B  penetrat ions R-524 a t  e l evat i on 293 ft-6 I n  and R-539 a t  e l eva
t i on 320 ft are both be low the water l evel of 327 ' -3" +8 - 2 .  When I n  
use the connec t i ng p i p i ng/hose shou l d  be per i od i ca l  t y  checked s i nce a 
1 i ne break wl 1 t cause water to be lost  from the sys tern. When not I n  
use . the hose shou l d  be I so l a ted by c l os i ng val ves V l l 7A/B and V-099 
< see d i scuss ion I n  sec t i on 4 . 5 > .  

Per iod i ca l l y  the face veloc i ty across the samp l e  box 2 hood shou l d  be 
chec�ea to ver i fy I t  I s  w i th i n  the range of 1 00 to 1 40 feetlml n .  I f  the 
face veloc i ty I s  too low the S-2 I n l e t  dampers shou l d  be readjusted 
accord i ng l y .  

3 . 0  OPERATIONS 

3 . 1  I n i t i a l  F i l l  

To I n i t i a l l y  f i l l  the SFP and FTC borated water from the Spent Fuel  
Cool i ng System may be pumped from the borated water s torage tank , 
DH-T-1 , by the spent fuel cool i ng pump s ,  SF-P-IA/B.  To fi l l  the FTC the 
water may be routed through pene trat ion R-524 and I nto the FTC through 
the 3 I nch f i l l  l i ne downs t ream of the P-3A d i scharge check v a l v e .  To 
f 1 1  1 the SFP . V087A/B and V097B are opened and the bora ted water may be 
routed through the f i l ter canI sters and through the norma 1 return 
process path to the SFP. 

The system I s  fi t t ed I n i t i a l l y  by borated water from the s tandby reactor 
coolant pressure system through the backf l us h l ng system prov i ded < see 
s e c t ion 3 . 7 > .  The fi l ters are f i l l e d  to the I n l e t  and ou t l e t  man i fo l d s . 

To I n i t i a l l y  f i l l  the owe \on exchanger K-2 , the l evel swi tch LSL-40 
mus t  be overrode < see sec t i on 1 . 6 . 4 >  un t i l  low l evel  I s  a t t a i ne d .  At 
th i s  t i me the ove r r i de swi tch shou l d  .be returned to normal opera t i on for 
further f i l l i ng .  

3 . 2  S tar tup 

Pr ior to s t ar t i ng the system, the suc t i on valve a l i gnment I s  ver i f i ed 
for the mode of operat ion s e l ected.  The va lve s  to the \on exchange 
por t i ons of the system are a l so ver i f i ed - to be c l osed . The pump 
d i scharge I solat ion va l ve s  are c l osed and the cross-t i e  v a l ve s  are 
c l osed . The pump for one tra i n  I s  s tarted and a l l owed to operate on 
m i n imum rec i rc u l a t ion f low .  The I so l a t i on va l ve for t h i s  pump I s  s l owl y  
opened.  Then the hand centro t v a  1 ve V090 A or B < HV-64 A or B >  I s  
opened t Ot and any trapped a i r  vented through manual vent val ves l oca ted 
on the I n l e t  and out l e t  man i fo l d s .  After ven t i ng ,  V090 < HV-64) I s  
opened ful l y .  Once t h i s  has been accompl i shed , the appropr i a te ou t l e t  
cros s-t i e  va lve < s >  <V096 A/8 and V095) are opened .  F l ow I s  s tar ted by 
s l ow l y  opening the appropr i a te hand operated control v•lve <V097 A or B )  
unt i l  the des i red flow I s  obta i ned.  Note that V097 A/B are provided for 
flow control of the system. Once one tra i n  has been started,  the other 
tra i n ,  I f  des i re d ,  may be brought I n to serv i ce In the same manner . 
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F i l ter performance w i l l  I n i t i a l l y  I ncrease w i th t i me as a cake forms on 
the fi l te r  surface. Therefor e ,  the f i t  tered water shou l d  be returned 
d i rec t l y  to source wi thout further proces s i ng unt i l  t h i s  cake forms , as 
evi denced by a decrease In turb i d i ty .  A turb i d i ty be low S NTU I s  
suffi c i en t  to route to K-2 or SOS. 

The OHC lon exchanger K-2 shou l d  a l ways be brought to normal opera t i ng 
l i qu id  l evel  prior to opera t i on of t h i s  por t i on of the system. E i ther 
bora ted f l ush water or fi l tered water of 1 e s  s than 5 NTU can be used . 
If the l i qu i d  l evel I s  below the low l evel t r i p ,  the l evel sw i tc h  t r i p  
override must be engaged unt i l  low l evel I s  estab l i shed < s ee s e c t i on 
3 . 1 ) .  Once normal l evel I s  es tabl i shed . the a i r  supply soleno i d  v a l ve 
'1 1 56 I s  opened. Pressure regu l ator V l 57 < P ICV-SS> I s  then manua l l y 
adj us ted to the pressure requi red to ma i n t a i n  the desi red f l owra t e .  
F l ow I s  s l ow l y  s tarted t o  K-2 by open i ng f low control valve VOSS < FV- l S > 
unt i l the desi red f lowrate to K-2 I s  obta i ned.  K-2 effluent I s  au toma
t i ca l l y  control l ed by l evel  control va lve V070 < LV-46> .  

Proces s i ng water through the SOS requ i res open i ng the I solat ion 
for that portion of the sys tem and s tart ing  the OHC Booster pump. 
a c t ions wi l l  a l low l S  gpm to be proce ssed through the SOS. 
deta i l ed desc r i p t i on of the SOS see reference 1 2 .  

v a l ve s  
These 

For a 

The sample box 2 f i l trat ion modu l e  I n l e t  dampers shou l d  be adj usted to 
create a 1 40 feet per mi nute face veloc i ty across samp l e  box 2 .  

3 . 3  Norma l Operation 

Normal operation of the sys tem I s  I n  one of the modes shown I n  Tab l e  1 
of Sec t i on 1 . 4 .  The mode of operation I s  chosen based on what source I s  
to be processed and what the par t i cu l ate and rad i oac t i v i ty 
concentra t i ons of the sources are . 

3 . 4  Shutdown 

The s teps to b r i ng the system to a shu tdown cond i t i on are bas i ca l l y  the 
reverse of the s tartup proced�re . The ton exchanger f low I s  brought to 
zero gradua l l y  by remote opera t i on of upstream control valve VOSS 
< FV- 1 5 > . Correspond i n g l y ,  l evel control va lve V070 < LV-46) w i l l  
gradua l l y  terminate f low from K-2 . After term i na t ion of f l ow the I n l e t  
I so l a t i on val ve V069 I s  c l osed and the P-7 a i r  supply I so l a t i on v a l v e  I s  
c 1 osed . If  the SOS I s  I n  use , the booster pump I s  swi tched off and 
I so l a t ion va l ves Vl l l ,  V 1 3 9 ,  and V 1 02 are c losed. Fol l owing thi s ,  the 
we l l  pumps are swl tched off and the pump I solat ion val ves and the 
cros s - t i e  valves are c l osed. 

3 . 5  Dra i n i ng 

The major I ty of the system can be draI ned to the SFP.  The f 1 1  ter 
can I s ters can not be dra I ne d ,  s I nee they are submerged In the SFP. The 
p i p i ng to/from pene trations R-S24 and R-S39 must be drai ned to the 
Au x i l i ary Bu i l d i ng sump s i nce the penetration e l evat i on I s  below the SFP 
water 1 eve 1 . The owe I on exchanger K-2 can be pumped out to e 1 ther 
source . FTC or SFP , or to the reactor coolant b l eed tanks v i a  a port i on 
of the SDS. A swi tch I s  prov i ded to overr i de the low l evel  swl tch for 
pump i ng out K-2 . 
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The fu 1 1  y draI ned sys tern may be refi l l ed . I n  the same manner that the 
sys tem was I n i t i a l l y  f i l l e d .  A part i al l y  drai ned system may be ref i l l ed 
by u s i ng e i ther the back f l ush  system < see sec t i on 3 . 7 >  or the we l l  
pumps < see sec t i on 3 . 2 > .  

3 . 7  I nfrequent Opera t i ons 

F l ush i ng of the system may be performed when the I nternal contami na t i on 
l evel  gets h i gh or prior to I nterna l mai ntenance work. The system I s  
shu tdown < see Sect ion 3 . 4 )  prior to f l ush i ng .  

One f l ush i ng op t i on i s  grav i ty fl ush from SPC-T-4. Bora ted water I s  
s tored I n  the charg i ng water s torage tank. , SPC-T-4 ,  located a t  the 347 
ft .  e l evat ion I n  the FHB. T h i s  tank I s  connected to the OHCS.  If 
de s i red , the CLO booster pump <CLO-P-1 > may be used to a s s i st i .1 
backfl ush lng . E i ther f i l ter t ra i n  may be f l ushed wi thout s topp i ng f low 
through the othe r .  

F l u sh i ng may b e  accomp l i shed b y  ope n i ng one o f  the I n l et valves from the 
fl u s h i ng system <depen d i ng on wh ich  por t i on of the system I s  to be 
fl ushed > and then rou t i ng the f l ow to the FTC or the SFP. After suffi
c i en t  t i me has  been a l lowed to f l ush the  system, the  I nl e t  v a l ve from 
the f lush ing  system I s  c l ose d ,  and the sys tem I s  then restar ted 
fol l owing the procedures I n  Sec t i on 3 . 2 .  

3 . 8  Tran s i en t  Operations 

The re sul ts of loss  of pumps or fi l te r  tra i n  m i sa l i gnment are f l ows not 
returni ng to the proper source. However , s i nce t h i s  I s  the normal 
opera t lona 1 mode of the system and s I nee the sources are con nee ted by 
the fue 1 transfer tube s ,  the resu l t s of these tran s I en t s  are 
neg l i g i b l e .  Vent or dra i n  valve ml sope ratlon wou l d  have the same effec t 
as a l i ne break < see sect ion 4 . 5 > but cou l d  be more readi l y  rec t i f i ed .  

4 . 0  CASUALTY EVENTS AND RECOVERY PROCEDURES 

4 . 1  Loss of Power 

A loss of power to any por t i on of the system wou l d  shut that por t ion of 
the system down . No adverse cond i t ion� wou l d  resu l t .  

4 . 2  Loss of Ins trumen tation / I ns t rument Ai r 

Loss of I ns trumenta t i on wou l d  hamper operations due to loss  of 
monl tor l ng capab l l l  ty but no adverse condl t i ons wou l d  resul t and the 
system cou l d  be safely shut down u nt i l  the prob l em I s  resolved . 

Loss of a s i ng l e  I ns trument channe l w i l l  resu l t  I n  the loss of l nd l ca
t I on for that channe 1 and , for those channe 1 s thil t have centro 1 features 
a f low mi smatc h .  T h i s  f low mi smatch wi l l  resu l t  I n  an au toma t i c  shut
down of the affected portion of the sys tem . 
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Loss of e i ther the srP or FTC l evel mon i to r i ng system wi l l  be noted when 
compared w i t h  the othe r .  The read i ngs shou l d  norma l l y  be the same s i nce 
both water bod i es are In convnun l ca t l on v i a  the fuel transfer tube s .  
Ne i ther system has control feature s .  

Loss of I n s trument a i r  w i l l  take the I nd i v i dual components to t he i r  fa l l  
safe pos i t ion . F low mi smatches I nduced by loss of a i r  � 1 1 1  resu l t  I n  
automa t i c  t r i p s .  

On loss of I n s t rument a i r ,  l evel con trol to the lon exchanger wou l d  be 
l os t .  But both the I n l e t  I so l a t ion va l ve V069 and the ou t l e t  l evel  
control va lve V070 < LV-46> wou l d  fal l c l osed I solat i ng the ion exchanger . 

4 . 3  De l e ted 

4 . 4  F i l ter Med i a  Rupture 

A fa i l ure of the f i l te r  med i a  I n  the can i s ter cou l d  potent i a l l y  r e l ease 
fue l f i nes to the ion exchange por t i on of the system. The SOS I s  
equi pped wi t h  a sand prefi l ter wh i c h  has boros i l i cate g lass  to centro! 
reac t i v i ty < see ref. 1 2 >  and the DHC fi l ter can i s ter post f i l te r  
precedes DWC lon exchanger K-2 . There a r e  d i fferen t i a l  pressure gauges 
suppl i ed on the f i l ters to determine I f  they are l oad i ng .  Loa d i ng of 
the SDS prefi l ter or the f i l ter can i s te r  post f i l ter cou l d  I nd i c a te 
ruptured f i l ter med i a .  

The recovery procedure I s  to I s o  1 ate the f l l  ter t r a I n s  and f l  n d  the 
ruptured f i l ter by observing the d i fferen t i a l  pressure versus f l ow for 
each I nd i v i dual can i s t e r .  Lower d i fferen t i a l  pressure for a g i ven f l ow 
wi l l  Ind i cate that t h i s  fi l ter I s  ruptured . That can i s ter or can i s ters 
and the post fi l ter cartr i dge and/or SDS sand fi l ter wou l d  be repl aced 
and the system restarted.  

The system may be operated In a mode that bypasses the f i l te r  
can i s ter s .  Dur i ng t h i s  mode o f  operat i on , t h e  f i l ter can i s te r  post 
fi l ter wi l l  be prov i d i ng the requi red system f i l trat ion .  I n  order to 
precl ude the rupture of the post f i l ter ' s  fi l ter med i a  duri ng operat i on ,  
the max i mum d i fferen t i a l  pressure that wi l l  be permi t ted across the post 
f i l ter wi l l  be 1 8  p s l d .  The pos t f i l ters are desi gned for a max i mum 
d i fferen t i a l  pressure of 45 ps l d .  

4 . 5  L i ne and Hose Break 

If a rupture occurred In the system, the pumps cou l d  del i ver FTC and/or 
SFP water to the FHB or the RB . T h i s  a c t ion wou l d  l ower the l evel  I n  
the canal and the pool . A drop of one I nc h  I n  canal /pool l evel  I s  
approx i ma t e l y  equ i v a l e n t  to 1 250 gal . A l evel loss wou l d  be detec ted 
and a l armed < see setpo l n t s  sect ion 2 . 2 >  by at l eas t one of the two 
redundant l evel moni tors prov i ded for the canal /pool . The operator 
wou l d  then shut the system down . 

Process water hoses are employed I n  three serv i ces I n  t h i s  system;  
fi l ter can i s ter I n l e t/out l e t ,  skimmer s  to we l l  pumps , and downst ream of 
pene trat ion R-539.  
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I f  a f i l te r  can i s ter I n l e t/ou t l e t  hose rupture s ,  that  can i s ter w i l l  be 
I so 1 a ted and the hose rep 1 aced . S I nee these hoses are submerged I n  the 
SFP.  t h i s  resu l ts In  no n e t  water l os s .  

I f  a hose connec t i ng the s k i mmer < U-7 o r  U-8> t o  the we l l  pumps breaks , 
then the ab I l l ty to surface sk I m  w i l l  be hampered or l os t ,  b u t  pump 
capac i ty w i l l  not be dem l n l shed nor w i l l  there be a loss  of wa ter . 

I f  the hose on the FTC return 1 l ne downstream of pene t ra t i on R-539 
breaks . then process water w i l l  be los t to the RB sump. The resu l t i ng 
i oss I n  l ev e l  wou l d  be detected and a l armed by the canal /pool mon i tor s .  
Check v a  1 ves V-23SA/8 are prov � ded to preven t  s I phon I ng the FTC 1 f the 
hose <or connec t i ng l i ne >  break s .  

Furthermor e .  the norma 1 return path I s  to the SFP:  thus t h I s  hose I s  not 
norma l l y used . When not I n  u s e  t h i s  hose w i l l  be I so l a ted by c l os i ng 
val ves Vl l 7A/B and V099 to m i n i m i ze the effect of a hose break.  

A break on the  P-3A/8 d i scharge l i ne wh i ch uses  pene tra t i on R-524 wou l d  
cause process wa ter to be l o s t  t o  e l  ther the RB or the FHB.  The water 
l os s  wou l d  be detec ted both by a decrease I n  the monl tored f l owrate 
returned to the fue 1 poo 1 or FTC and a 1 so by the drop I n  fue 1 poo 1 
and/or transfer canal l eve l . When the FTC pumps , P-3A/ 8 ,  are  not I n  
u s e .  the d i scharge val ves V002A/B and v a l ve SF-V103 shou l d  be c l osed . 
T h i s  wou l d  preve n t  a syphon l ng of the FTC when the pumps are not I n  u s e .  

5 . 0  SYSTEM MAINTENANCE 

The ma I n tenance procedures are the re commended prac t I ces and I n  terva 1 s as  
desc r i bed by the equ i pment vendor s .  

6 . 0  TES T I NG 

6 . 1  Hydros tat i c  Te s t i ng 

A l l p i p i ng and hose wi l l  be hydros t a t i c a l l y  press ure tested . Tes t i ng of 
hose w i l l  be done after coup l i ngs have been a t tache d .  P i pe w i l l  be 
tested ou t s i de the bui l d i ng s .  

6 . 2  Leak Test l ny 

Al l acce s s i b l e  conne c t i ons w i l l  be I n i t i a l  serv i ce l eak tested after  the 
p i p i ng I s  as semb l e d .  

6 . 3  I n s trument Tes t ing  

Al l I ns truments  w i l l  be  ca l i bra ted by  vendor s .  Comp l e te e l ec t r l c / -
pneuma t l c  loop ver i f i ca t ion w i l l  b e  done dur i ng start-up.  

7 . 0  llUMAll_fACTQRS 
F i l ler can i s t e r  hoses are coded for q u i ck I dent i f i ca t i on of I n l e t  versus 
ou t !  e t .  

- 2 1 - Rev . 1 0/01 36P 
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Extensi ve use of hoses I s  made , espec i a l l y  I n  the RB, a l lowing qu i ck I ns ta l l a
t i on and use of ex i s t i ng rad i a t i on s h i e l d i ng .  Hoses expected to be freque n t l y  
d i sconnected are equi pped wi th q u i c k  d i sconnect coupl i ng s  for ease o f  removal 
and replacemen t .  

The fol lowing human factors gui del i nes have been I ncorporated I n to the des i gn 
of the OHCS control pane l : 

o The panel I n c l udes al l contro l s  and d i sp l ays requ i red for normal 
operation.  

o D i spl ays prov i de I mmed i a te feedback that the system has responded 
aporopr l a t e l y  to an operator ' s  act ion . 

o Control s and d i sp l ays are l a i d-out for a l eft to r i gh t  flow path . 

o Mimi c l i nes are used to c l a r i fy f l ow paths . 

o Con trol dev i ce s  are mounted to 3 to 6 feet above the f l oor .  

o Each control dev i ce has a namep l a t e .  

o Light bulbs are replaceab l e  from the front of the pane l . 

o Recorders are grouped on the r i ght s i de of the panel away from the f l ow 
path. 

o Adjustments to recorders and control l er s  can be performed from the front 
of the pane l . 

-22- Rev . l 0/01 36P 
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