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Attn: Document Control Desk 
Wasni�ton, DC 20555 

Dear Sirs: 

Tnree l�ile Island NucleJr Station, Unit 2 ( TMI-2) 
Operating License No. OPR-73 

Docket No. 50-320 
Annual Update to the System Description for tne 

Dewatering System for Defueling Canisters 

Pursuant to tlHC letter dated February 4, 1982, tne annual update to the System 
Oescrirtion for the Dewatering System for Defueling Canisters is forwarded for 
your information. This update, wnich constitutes Revision 6 to the system 
description, includes the following changes: 

o Added the anility to utilize either a 0.5 micron or a 16 micron 
(nominal) filter in the DS-F-1 position. 

o Revised ma�imum pressure drop across DS-F-1 to 55 psig. 

o Addec1 nign motor temperature trip to HIS-9A and H!S-9B. 

o nevlsed oac�flusn of cani5ter to· reflect anility to backflusn 
Knockout and f'ue l canisters at pressures up to 110 psig. 

o Indicatec1 anility to obtill.n local grab samples at V03l A(B). 

o Revised rating of j1o crdne to 500 los. 

o Added anility to use SOS Vi!cuum Outqdssinq and Drying System for 
f1.nal newaterinq. 

B80707oooo eooodU �DR 1\rJfiC'K 0!>0003?0 
PrlU 

OPU Nuclenr Corporation 1s a subs1d1ary of tho General Public Ut1IIIICS Corporation 



Document Control Desk -2- June 28, 1988 
4410-88-L-0091 

o Revised dewaterea weight of a filter canister to be greater than 
199 lbs. to agree with 25% void volume. 

o Add�d statement of commitment to disinfect filter canisters. 

The aoove changes reflect updates to tne system and historical information 
which continues to evolve as system operations continue. 

DH'ft/emf 

1\ltacr-mc:nt 

Sincerely, 

/Jf�l�� 
F . H : Stanaerfe t 
Oi rector, T!H-2 

cc: Senior Resident Inspector, TMI - R. J. Conte 
Regional Administrator, Reqion 1- W. T. Russell 
Director, Plant Directordt� IV- J. F. Stolz 
Systems Engineer, Tt·1l Site - L. H. Thonus 
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SystPill Dcscl"'iption for Oc ... lalcfinl) System for Defuc•linq Canister� 

Rev. SUMMARY OF CHANGE Approval 

fldd,!d Section 3.7.3; lidded P.cf. t'J-20, chan')ed Rt'f. 7. .#;..</ 
cldrified Ref. 2, 5, �nd·22 (Sect. l .?};lidded V016A/B 
dnd hfpl�S �pool piece para . •  updated relief valve para. 
r10t1 VCnt.in'j tO 50$ offljciS• Chanqed ''flapper" t.O "p..JddlP" 
in reference to SiCJ'ltrJlass (St:cl. 1.3.1}; Deleted l.>r·eutiHr 
vf'nt. filter. updat£>d punr and crr�nc info. (Sect. 1.1. }; 
Chanqcd pr('ssures (Sect. 1.4); Added �entence on locatior 
of <.ontrols (Sect. 1.5 and l.G.I); Cht�n!Jed "•cr.tchrod!>'' 
to "c.<tension ste:ms." added sentence on VOII7 {Sect. I.':J 
.tnd 1.6.?); Changf'd HS-9A/13 to HIS-9A/!J (Sect. l.G.I 

and 3. 3.5); f1ddet1 "after del'ldterinf') r�nd nlso prior to 
r;hippiw]'' (Sect. I.G.IIL Cl t d fied ven inry in ltC'rr 1 
(t..cct. ! .7); Chc1nqed lOVr.r q.·.s prrssure {SC!ct. 2.1 and 
3.3.3); f,ddcd sentence for �-3 t.�nd "t11Jovc the ho to"' of 
the trJrl�" (S(>ct. ?.?); f.dd£'d "to thr> holdup t<Jn� (T-1). 
v1hich in turn is vcntpd" (Sect. 2.3); Added :lJrJ. on 
d!'v�<�tcr in1 last canister. clltlO'J('d init i.tl �r'e$SUl r> 
(<;t:>ct. 3.3./.1); ChttrVJt:>d initi,ll pressur·e {Sect. 3.3 .. ?.7; 
Cht��vwd 'JDfl4{\/B to '/O!C/\IB (S<·cl. 3.3.C): Drlet£•d v,tlve 
VU26 (Sect. 3.4); Add£'d sentence for trJnSf<'r and drJin 
linr><; {Sr•ct. 3.�); (hrlrlfJCd "flap;.er" to "p<Jddll'" (Sect. 
1.7.1); Changed "1!>" to "13" 10d "S05 offgrlS S/St.er" t<' 
"holdup t.tn�" (S<•ct. 1 7.'); f·.dded Section 3.7.3� 0f>l{•te 
itcr•r G ()Pet. •l.l, �.?, tnd ll.J); Chdngcr1 "color coded" 

0 "diffpr·flnt si;es" ,1nd "H1'1f! vin,tlCly four" to 
"sc•vc•r.tl", dclf' t f'd SPntrn<"C' on loctttion (SPtl. 7.0). 
1\ddf'd "1/<iO?/\ rlfld \,'.)lJ?B". <;entence on fi 1 H•r' : t'f'SSUr!? 
drO(, jib Cr'lllC infOfl11tli0n, lnfCr'"tttiOfl on !.lilY 

rffltwnt concentr.ltton ,wd diltJtion. '"/041". tiJC' desi�n 
r>t'PSSIIr(• tnd te•··rwrtltut'e, dP1Ptl'r1 infolTh1tion or arqon 
ro-;,lflifold r·cc·tirtqCr;f\ '.trnduds, chlnrJr>d "recitctll.•itn' 
to "b.tclflu$h" ()ect. !.1.!'; r,rlded "Divi�ion I. Pltt n:: 
(letlt.ll) (t'JP3)" (';Nt. !.1.'); f•.ddNI "/Ot!f• rHid: ' �r>·. 
'J!ti1", •l'H1 ·"."•17" (:wd. l.C.J). Deleted rh·.l!.C .d'r:'llt 

V'J·17 h.!VIrlJ � stlndttd lnndle {Sect. 1.� .tnd l.h. ) ; 
,"..ddNI "Vtl17", cl'l,.<jl'd "ir sidr.'' o ".1t" (Sect. i.£ .4); 
,'\fidrd fi ft!t '>V'>It•·•· in C'l flCI' (SerT. ! .7); 1\ddcd '"J''f'.'( 
.tnd i 1fl ,, II ( )ec t . 1, 3. :·. 1 • 1. 1. :•. I, 3. 3. r,) ; 1\ddrd fi 1 t! r 
l·llli<.tf'f di ff(•tlll! i 11 p·(·S�Ur'f" infOf'I'J'irn !l!d r-hl"U" 
l'll'i )ht lose; (Sl'ct. �·.:,; .'·:hiPd Pflltwnt conc.r·ntr1tion 
inf 11 It i<.JII (!;p< t .  3.3.1); !Jf•V; t.•d t 1H• <,l•tt't'O ',f'lltl !ICC 
'�rC! . ..!.!:i); C1.111fl"rllt•d clitPr·11 f)ect. 3.1.(>}; 
!lt>lr'l'd SPn ''llCP on oncnin'J .• h1 1 .d fJuc,l • .  t1rlt·J 

I , • f I, {.1 0 tl h \'I ! H.: � q lIs f I IIH' i f i 1 I f' d { s I • ('f • 3 . 7 • 1 ) : 
'�11'/i ,f � f'('dr: t IIIIJ r (!I r r' (�r·�'. 1 1) � ('I ll'l!JI•'I "Sl' 
•,J ufi'.'t'11• ,, Vt1rl '1tl1" 1�f·l 1.1}. 
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System Description for De\lltJtcrinq System for.Oefuelinl) Canister� 

Rev. 
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SUMMARY OF CHANGE Approva 1 

Mded infomcltion about flO\'/ indictJtor on samplinq returr ,A+-r/ 
1 inc (Sect. 1.3.1 and 1.6.4);· Revised Sec tion 5.0 to 
delete forthcominiJ information. 

Revis�d prcssurizdtion sequence for dcwateriniJ a filter 
canister, increc.�sed :�a.dmum dc1·1ut.ering pressure, revised 
drwat er inq end point criteriJ. 

Rdorr11t.1tCd Section I.e lJy dcletin!J llcms 23-26 and incor 
porcllinq into Item£, tl thrOUfJh e; dPleted Item n 

hr·oui)I-J 10 .tnd incorpor.Jted into Item G, a throufJh c; 
·1dded r4ic;cellaneous \I()StP lloldup Tcln� ilS cl trclnsfer P•lth 
�r OS effluent; ddded chec� vc.�lves VOG3A and V063B; 
addr·d c1hility to bad-flush usinfJ \'trll<'r ,Jnd/or· orgon; 
deleted reference to ion chambers used to obtain curie 
('<,t.iH�ttlcs for d,..,,,, tered canisterc;; inc n:t�se:d cove•· gas 
p res�ure to 13-15 psi f); i ncrec1sed dC\1111 t<>ri nq IJ"S pres sun 
to 41J oc;iCl; revised cani st£>r pressure check t.o indicate 
t11.1t c.,.�rtist<>r ir, r•ronitored for 10 minut£>'> .tftPr r entovinq 
rt•l ief vc�lves; added fh•tihility to r(•wet. filter fTICdia 
u<:.itHJ .1 h.trHill frur•t OS-T-1; add(>d Safc•ty fv.tlu.ttion 
Pr·port ·D50-32!>G-B�-l, "C.111i-;ter· llc1ndlinq ,1nd Prepar,ltio 

for' ��� i I '''PI! t , " cl S .t ff> ff'll'f?rlCC. 

Date 

8/87 

I 

Jlrldcd thf1 ·llility to utili..;f' cittwr ,, 0.5mirron or}( 
,.,icron (nomin,,l) filter in t',p OS-r-1 por.ition; revi�cd 
rJ�inu� prPs�ure drop Jcros� OS-r-1 to 5� psi�; .tdded 
hil]h ••otor temperature trip to IIIS-9/\ and IIIS-'JB; rPvic;e 
hJdflu'>h of c.tnis t.er to reflPct ,JI>ilit; to hdcUlush 

G/8'! I 

I nod out. sno fufll c,tn i 5 ters i1 l pn!SSUI'f' up to 40 pSi <J; 
tndic-ttNl ,Jbilit•t for lut.11 <Jrah S.l<J•f'lec, dO\·mstrc>Hn of 
/03lf1(H); rPvhcd ntin9 of pl.ttfor· ji!J uarw to 
1( I' II s; ,I'Jtl�d d i 1 it 'J to usr 50S v.1cuum Oul'l.t'>'i i w; .tnd 

! )f /1 ( I :, . ' t r I Ill L Ill i • I f I 'l a 5 s ,"s('l p 1 (' '.. ,1 n r1 f 0 I f i n. tl 
flCI'IIU·r irttJ; r·evi<:er1 dPIIclf.Cr<'d IICirjhi·Of 1 fil er to h£' 

,,.(',11£'r t h.111 I'J'J lhs to af()ree •t'lith ,') void volw•tP; 
rddNJ �t,•ef"£>nt ,..f e<l!'r:Jitr:f!nt•, to d isi nfect filtt•r 

r.tn i r, t�r-. 1nrl u f currr·n pr·ou·dur r· cJ J1 .-1.1 tl't fi l t••r 
c,!lti�t"'.'• in tic• OS-1-l ro<:it ion. 

I 

J 
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1 . 0  DES I GN DESCR I P T ION 

1. 1 Summary 

The Dewa t e r i n g  Sys tem I s  a recovery system wh i ch removes and 
f i l ters t he water from submerged defue l l ng can i s ters and prov i de s  a 
tran sfer p a t h  to the Defue l l ng Hater C l eanup Sys tem <DWCS> or t h e  
M i sce l l aneous Wa s te Ho l d u p  Tan� <HDL-T-2> for f u t ure proce s s i ng. 
The Dewa t e ring Sys tem a l so prov i de s  the cover g a s  for ca nis t er 
s h i pp i ng. 

The water Is removed from the def u e l lng ca n i s ters to: 1> reduce 
the we i gh t  of the can i s t ers for s h i pp i ng. and 2> preven t t h e  
hydrogen/ o�ygen c a t a l y s t s  from be i ng submerge d .  T h e  argon cover 
g a s  ts prov i ded to: 1 >  reduce wa ter I n tr u s i on when t h e  can i s t er I s  
I n  t h e  wa t er. 2) reduce a i r  Intru s i on when t h e  can i s ter Is out of 
t h e  wat e r .  and 3> reduce t he pyrophor l cl t y  poten t i a l  of t h e  debr i s  
wit h i n  t h e  can i s te r .  

1 . 2  Refere n c e s  

1 .  Bechte l Draw i ng 1573 7-2-M74-DS01. Pip i n g  and I n s trument 
D i agram - Dewa ter i ng System. 

2. Be c h te l P i p i ng I sometr i c s .  

a .  2-P60-DS01 - Dewater lng System. f u e l  Hand l i ng B u i l d i ng 
E l .  347'-6". 

b .  2-P60-DS02 - Dewa t er i ng Sys tem. Dewa t e r i ng Ca n i s ter I n l e t  
and Ou t l e t  P i ping . 

c .  2-P60-DS03- Dewa t e r i ng Sys tem. Off-Gas and Samp l e  P i p i ng .  
d. 2-P60-DS04 - Dewa teri ng Sys t em. Tank DS-T-1 Connec t i on s  

and Misce l l a neo�s De ta i l s .  
e. 2-P60-DSOS - De�a terlng Sys tem. Argon Supp l y  P i p i ng. Fue l 

Hand l i ng Bu i l d i n g fue l Pool 'A' . 

3 .  Bech t e l  Draw i ng 15737-2-POA-6401, Gener a l  Arrangemen t-Fuel 
Hand l i ng B u i l d i ng Plan f l . 34 7'-6". 

4 .  Safety Eva l ua t i on Report for Defue l i ng the TMI-2 Reac tor 
Vess e l ,  Documen t  No . 1573 7-2-G07-107. 

5. Bech t e l  Draw i ng 1573 7-2-COP-6201. Dewa t er i ng Sys tem P l a t form. 

6 .  Bech t e l  P i pe Suppor t s  Draw i ng s: 

d. 2-C64 DSOl - Pipe Suppor t s  for I some t r i c 15 73 7-2-P60-DSOI . 
b .  2-C64 OS02 - P i pe Supports for I somet r i c  15 737-2-P60-DS02. 
c. 2-C64-0S03 - P i pe Suppor t s  for I some t r i c  15737-2-P60-0S03 . 
d. 2-C64-DS04 - P i pe Supports for I some t r i c 1573 7-2-P60-DS04 . 
e .  2-C64-0S05 - Pipe Supports for I some t r i c 1573 7-2-P60-DSOS. 

-6- Rev . 6/0045P 
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7. GPU Nuc l ear Draw i ng 2R-950-21 -001. P& I D  Compos i te-Submerged 
Deml neral l zer System. 

8. I ns t rument I ndex, Docume n t  No . 15737-2-JlG-00 1 .  

9. Des i gn Engineering Valve Lis t , Document No . 1573 7-2-?16-001 . 

10 . Me chan i cal Equ i pment L i s t .  Docume n t  No . 1 5 73 7-2-M1 6-00 1 .  

1 1 . Standard for P i ping Llne Spec i f i ca t i ons, Doc ume n t  No. 
1 5737-2-P-001 . 

1 2. P i p i ng Line I nde.( , Document tlo . 1 5 73 7-2-P-002. 

1 3 .  I n termediate Evalua t i on of Spe c i al Safe ty Issues Assoc i a ted 
w i th Hand l i ng t h e  TM I -2 Core Debris, prepared by Rockwell 
Hanford Ope ra t i ons , Doc ume n t  No. SD-WM-TA-005 . 

14 . B e c h t el Dra�od ng 1 5 731-2-J 7A-DS0 1 .  Lev e l  S e t ting D i agram. 

1 5. B e c h t el Draw i ng 15737-2-J74-DS0 1 .  I nstrument I nstal l a t i on 
De t ail . 

1 6 .  Bec h t e l  Draw i ng 15737-2-J 74-DS02, I ns t r umen t  I nsta l lation 
De ta 11 . 

1 7 .  Bec h t el Draw i n g  15737-2-E76-DS0 1 .  Pump Schematic D i agram. 

1 8. Bec h t e l  Draw i ng 15737-2-J7 7-DS0 1 ,  Pump Log i c  Diagram. 

I I)  • Bec h t e l Draw i ng 1 5737-2-EOR-6401, Fuel Hand l ing Build i ng E 1. 
347 '-6" Ele c t r i cal Phys i c a l  Draw i ng .  

20. Bec h t e l Draw i ng 1 5 73 7-2-E2 1 -0 1 0, S i ngle L i ne D i agram. 

21. ECA 3221-84 0 1 1 1 .  S tandby Reactor Coo l an t  Pressure Con trol 
<SPC> Surge Tank Remova l .  

22. ECA 3255-84 008 7 ,  Dewa t er i n g  System Design. 

23. ECA 325S 87 0445, Dewater l nq System Modlf l r�t i ons. 

24. Safe ty Eva l ua t i on Repo r t  for C�nls ter Hand l i ng and Preparat i on 
for Sh i pment. Docume n t  �umber 4350-3256-AS- 1 .  

I .3 De ta i l ed System Desc r i p t i on 

1 .3. I The Dewa ter i ng System <OS> I s  des i gned to remove and f i l t er 
water from the three <3> types of defue l l ng c an i sters - fue l ,  
knockout , and f i l ter· cdn i s t ers. The water remove from the 
can i s ters I s  transferred to t h e  OWCS for process i ng th rough 
t he DHCS ion e�changer K-2 or transferred to the M i sc ellaneous 
Waste Ho l dup Tank <WDL-T -2> for future process i ng. 

-1- Rev. 6/0045P 
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As d i scussed I n  Re ference 24, removal  of the water I n  the 
defuel l ng can i sters w i l l reduce the we i ght of the can i sters to 
meet sh i pp i ng req u i rements and w i l l  ensure that the cata l ysts 
rema i n  e f fect i v e .  Argon cover gas , at approx i mate l y  2 
atmospheres abso l ute, prevents a i r  or water I ntrus i on .  When a 
can i ster I s  submerged, water I ntru s i on may ra i se the water 
l ev e l  l n  the canister above the catal ysts, mak i ng them 
I noperab l e .  When the can i ster i s  out of the water. a i r  
I ntrus i on i ncreases the pyrophor l c l ty potenti a l  o f  the 
defue l lng debr i s  w i th i n  the can i ster . for more I nformat i o n  on 
cata l ysts , pyrophor i c l ty and the use of argon w i th i n  the 
defu e l lng can i sters refer to Reference 13. 

H i gh pressure argon from cy l i nders I s  supp l i ed through a 
man i fo l d  wh i ch regulates the pressure to approxi mately 45 
ps i g .  The argon supp l y  l i ne then branches to prov i de a source 
of gas for two <2> dewater i ng and gas cover i ng trai ns. A 
pressure regu l ator for each tra i n  V002A and V002B. <PCV- l A  and 
PCV-18> I s  supp l i ed so that dewater i ng one can i ster whi l e  
cover i ng a second can i ster may be accompl i shed s i mu l taneous l y  
and I ndependent l y .  An ASME Sect i on V I I I  Code re l i ef val ve 
<R-3> prevents the argon supp l y  l i nes and the defue l i ng 
can i sters from be i ng pressur i zed above 110 ps l g .  The 
can i sters are ASME Sect i on V I I I  Co�Je vesse l s  and, therefore, 
must be protected aga i nst overpressur i zatlon a.s stated I n  part 
UG-125 of the Code. R-3 i s  prov i ded to meet th i s  
requ i rement. R-IA and R-18, l ocated downstream of V002A and 
V002B <PCV-IA and PCV-IB> . are set to r e l i e ve at 55 psl g .  
Th i s  set pressure prevents the possib i l i ty of a 60 ps i 
pressure drop across the filter med i a  i n  a f i l ter can i ster 
wh i ch cou l d  damage the med i a. 

Val ves <V004A and V004B> shut off the argon flow to the 
cJn i sters . Check val ves <V063A and V063B> I nsta l l ed 
downstream of V004A and V004B prevent back f l ow of contam i nated 
l i qu i d  I nto argon man i fo l d. The pressure I nd i cators (P! 2A 
and P I -ZB> are l ocated upstream of these v a l ves so that t�e 
pressure may be adjusted to the correct sett i ng before 
a l l ow i n g argon to f l ow I nto the can i sters. 

A f l ow I nd i cator for each tra i n  < F I-JA and F I -3B> I ndicates 
when gas flow I nto the canisters has stopped: th i s  s i g na l s  the 
need to I ncrease the pressure to cont i nue dewate r i n g  or that 
the e f f l uent path I s  bl oc�ed . 

Pressure I nd i cators <P I -12A and P I-126> are on l y  used to 
measure cover gas pressure i n  the defue l l ng canisters 
!;:;mediately following dewater lng and just pr' i or to can i stH 
sh i pp i ng .  VOI6A and VOI6B are immediately uostream of the 
lnd l cdtor ta�eoffs . VOI6A or VOI6B Is closed when the 
can i ster pressure I s  chec�ed pr i or to shipping. Th i s  way the 
argon supp l y  I lne through the control manifold to V016A or 
V0166 i s  not pressured by t he canister and effects on canister 
pressure shou l d  be m i n i m i zed. 

-8 Rev. 6/0045P 
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Hos e s  w i th Han s e n  qu i ck d i s connect cou p l i ng s  conn e c t  t h e  argon 
s u pp l y  l i nes and eff l u e n t  p a t h s  to t h e  defue l l ng can i sters 
w i th the a i d  of remote hand l i ng t oo l s <fu rn i shed under t he 
c an i s t e r  task> . A j i b  c rane ls mounted on the OS p l atform to 
hand l e  OS too l s  and a s s i s t  I n  ma i n tenan c e  and repa i r  
ac t i v i t i e s .  The j i b  c rane mee t s  ANSI 630. 11-1980 and TMI-2 
L i f t i ng and Hand l i ng Program requ i remen t s .  S i g h t  f l ow 
I nd i cator s w i th I n ternal padd l e s  <FG-5A dnd FG-56> are l oc a t e d  
I n  t he eff l uen t l i ne s . G a s  bubb l e s  I n  a s i g h t  f l ow i nd i c ator 
I nd i c a t e  that the c an i s t e r  I s  dewatered to the extent  
pos s i b l e .  If  the I n ternal padd l e  Is mo t i on l e s s. It  I s  an 
Ind i ca t i on t h a t  e i t her the c an i s ter d ra i n  I s  c l ogged or that 
the c an i s t er I s  at an equ i l i br i um s ta t e . The argon gas that 
e n te r s  the eff l uent l i ne s  I s  ven ted to t h e  OS ho l du p  tank 
<DS-T-1> v i a  au tomatic v e n t  v a l v e s  <VO i l A  and VO l l B> . 

The eff l uent wa ter I s  f i l tered through a f i l te r  c an i s te r  
<F- 1 > ,  wh i c h h a s  e i ther a 0 . 5  or a 1 6  m i cron nom i na l  rat i ng, 
and stored I n  the hol dup tank < T-1). When the s y s t e m  I s  In 
the r e c i rc u l at i on mode <see Sec t i on 3 . 3 . 5> .  t h e  d i fferent i a l  
pre s s ure across  the f i l t e r. F-1. for a l l prac t i ca l  purposes 
can be read from pre s s ure I nd i cator, P I -4 ,  s i nc e  the ho l dup 
tank, T- 1 ,  I s  under a s l i gh t  nega t i v e p r e s s ure <I . e  ..  l e s s  
than 1 2  Inches of water> . Hhen the p r e s s ure drop a c ros s t h e  
f i l ter c an i s t e r ,  F- 1 ,  reac hes approx i ma te l y  5 5  ps i ,  t h e  f i l t er 
c an i s t e r  I s  fu l l y l oaded and mu s t  be rep l aced . The tank I s  
vented to the Subme rged Oem l ne ra l l ze r  Sys tem <SOS> off-gas 
f l l  ter and has a overf i l l  l i ne to the spent fue l pool wh i c h 
preven t s  water f rom ente r i ng the SDS off-gas vent p i p i ng .  A 
submerged I n l e t ,  w i t h  I so l at i on v a l v e s  V018 and V059, has been 
prov i ded on the tank to a l l ow the add i t i on of borated pool 
wat e r  i nto the tank . Borated poo l water may be needed In the 
tank for the backf l u s h i ng operat i on I f  the amount of water i n  
the tan� from de�aterlng I s  not suffic i e n t, and for d i l u t i ng 
the eff l uent I n  the tank . A bubb l e r  I nd i cates  t h e  water l ev e l  
i n  the tank . 

The pumps <P-IA and P- l B> are submer s i b l e  hor i zontal  
c e n t r i fuga l pump s .  Becau se the pumps are l oc a t ed underwater 
where ma i n tenance and repa i r  are I mpract i ca l ,  two <2> l OOt 
cap�c i t y pumps are prov i ded . The pump� dre manua l l y  
con tro l l ed by H IS-9A and H I S-9B w i th an Int e r l oc k  that t r i p s 
the pumps on l ow l e ve l In .the tan;, , T- 1 ,  and on h i gh motor 
temperatu res . The pumps t ransfer the water I n  the ho l dup tank 
to the owe� for process i n g ,  or to the M i sc e l l aneous Was t e  
Ho l dup Tan� <HOL-T-2>. 

The t r an s fer pumps have a rec i r c u l a tion l i ne back to the 
f i l ter, r-1, w i t h a samp l e  l i ne that runs  to owes Samp l e  Box 
No. l .  Thl s pfov l de s  t he abl l l t y  to further fl l ter the 
effluent. and the opportun i ty to sample the eff l uent before 
t ransfe r r i ng It to the owes i on e�changer or to the 
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M i sc e l l aneous Haste Ho l dup Tank CHOL-T-2> . The concentra t i on 
of the eff l uent from t h e  tank shou l d  be l ow 0 . 84 uCI/cc, Cs-137 
pr i or to transferr i ng t h e  eff l uent to the OHCS i on exchanger . 
F l ow I nd i ca tor, F I - 1 6, on the re turn l i ne from the samp l e  box 
prov i des conf i rmat i on of f l ow I n  t h e  samp l e  l i ne and I nd i cates 
t h e  ra t e  of f l o w .  

The backf l ush l i ne prov i des t h e  abi l i ty to reverse t h e  f l ow of 
argon and/or water back I nto a defue l lng cani ster to c l ear a 
dra i n  screen that has bec�ne c l ogged < I . e  . •  to backf l ush> . 
For w a t er, t h e  backfl ush l i ne I s  f i l l ed from v a l ves VOOSA and 
VOOSB to v a l v e  V043 by open i ng v a l v e  V022 . V a l v e  V022 i s  then 
c l osed and t h e  l i ne Is pressu r i zed w i t h  argon by open i ng the 
supp l y  l i ne w i t h  val ve V043 wh i c h s i mu l taneou s l y  c l oses the 
v e n t  l i ne . The argon pressure I s  contro l l ed by pressure 
reg u l ator V041 <PCV- 1 0> and measured by pressure I nd i ca tor 
P I -14 . The three-way p l ug val ve, VOOSA or VOOSB, i s  
pos i t i oned so t h a t  the appropr i a t e  can i s t er Is bac�f l ushed.  
The vol ume of backf l ush water I s  l i m i ted to t h e  amount of 
wa ter I n  the p i pe from v a l ve V043 to val ves VOOSA and VOOSB, 
wh i c h I s  l ess than f i ve <S> g a l l ons . For modif i ed backf l ush 
us i ng argon, the argon pressure I s  contro l l ed by pressure 
regu l a tor V041 and mon i tored by pressure I n d i cator Pl- 1 4 .  
Hhen the pressure has been adjusted , t h e  backfl ush l i ne i s  
pressuri zed by open i ng V043 wh i ch s i m u l taneous l y  c l oses t h e  
v e n t  l i ne . T h e  three-way p l ug va l ve, VOOSA a n d  V005B, I s  
pos i t i oned so t h a t  the appropr i at e  can i s ter I s  back f l ush •d . 
T he oper a t i ng pressure for e i ther backf l ush i s  control l ea by 
the operator and ma i n t a i ned be l ow 1 0  ps l g  for f i l t er can i st ers 
and be l ow 40 ps l g  for fue l and knockout c an i s ters . The re l i ef 
v a l ve, R-2. 's norma l l y se t a t  10 pslg to protec t t he f i l ter 
med i a  I n  a fil ter c a n i s t er wh i c h can be damaged I f  t h e  
d i fferen t i a l  pressure du r i ng reverse f l ow exceeds 1 0  ps i g .  
Hhen backf l ush l ng a fue l or �nockout c a n i ster. t h e  r e l i ef 
v a l ve. R-2. I s  defea ted to a l l ow an i ncreased backf l ush 
pressure not to e�ceed 40 ps i g .  

The argon sup p l y  l i nes i n to t h e  c a n i s t ers have a branc h  wh i c h  
prov i des a f l ow p a t h  for gas and wa ter wh i ch ex i ts t h e  
c a n i s ter dur i ng bac•f l ush i ng Th i s  f l ow path is opened w i th 
the three way p l u g va l ve. V006A or V0066, wh i ch a l so I so l ates 
t h e  at·gon supp l y  l i ne .  An au tomat i c  vent v a l ve, V008, vent s 
gas from baclf l ush l ng to the hol dup tank, T-1 . Hater from 
backf l ushlng I s  routed back to the f i l ter. F- 1 ,  and i n to the 
hol dup tanl, T- 1 ,  for transfer to the OHCS . 

A conne c t i on cons i s t i ng of an I so l a t i on va l ve and a Hansen 
q u i ck d i sconnec t coup l i ng I s  prov i ded on each eff l uent l i ne 
and the vent  l i ne to t h e  SOS off-gas s1stem . These 
connec t i ons are prov i ded so t h a t  the system c a n  be f l ushed to 
reduce dose ra tes In the system. I n  add i t i on. t h e  connec t i ons 
downstream of V03 1 A  and V03 1 B  may be u t i l i zed for l oc a l  grab 
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�amples during canister dewatering. Bypass spool pieces are 
provided to connect canister Inlet and outlet lines without 
using a canister. These bypass spool pieces facilitate 
flushing, provide a storage location for connection tools, and 
enable the last defuellng canister to be dewatered directly to 
the holdup tank. Water which meets Technical Specification 
requirements shall be used for flushing. 

All OS piping Is designed In accordance with ANSI 831. 1, 1983 
Power Piping. 

The design pressure and temperature of the OS piping is 
50 pslg at 100°F. 

1.3.2 Major System Components 

F-1 Filter 
Type: Defuellng Canister with Slntered Metal Pleated Filter 
Mfr/Model: 8tH and Pall 
Rating: 0.5 or 16 micron nominal 
Code: ASME VIII, Division I, Part UH <lethal><l983> 

P-IA and P-18 Tran�.f.!:_ Pum� 
Type: Submer"slble Horizontal Centrifugal <Canned Motor> 
Mfr/Model: Lawrence Pump and Engine Co./AlMO 
Material: Stainless Steel 
Rating: 60 gpm at 100' TDH 

T-1 Holdug_l�� <Previously used as SPC-T-3) 
Materials: Stainless Steel 
Dimensions: 54.17" 0.0 .. 166.55'' High 
Rating: 2735 pslg. 300°F 
Volume: 900 gallons 
Code: ASHE I I I ,  Class 2 

A-1 Crane 
fype·:- .:lb 
Mfr/Model: Air Technical Industries/JC-22020 
Rating: 500 pounds 
Code: ANSI 830.11-1980 

1.4 System Performance Characteristics 

The dewatering and covering operations are performed at the 
following argon supply pressures: 

I. Cover gas pressure 
2. Dewatering gas pressure 

a. Filter canister 
b. Knockout canister 
c. Fuel canister 

J. Argon supply manifold pressure 
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13-15 pslg 

3-40 pslg 
3-40 pslg 
3-40 psig 

45 pslg 
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4. Backflush pressure 
a. Filter canister 
b. Knockout canister 
c. Fuel canister 

<10 psig 
<40 pslg 
<40 pslg 

3525-014 

The transfer pumps operate at 100 feet TD H at 60 gpm. 

1.5 System Arrangement 

The OS platform Is located at the northeast end of Spent Fuel Pool 
"A" and the top of the platform Is at elevation 331'-3" <see 
Reference 3>. The platform Is designed to support the activities 
required to handle two <2> defuellng canisters during dewatering 
and gas covering. Instrumentation and controls for the argon 
supply are located at a OS control area on 347'-6'' In the vicinity 
of the northeast end of Spent Fuel Pool "A". Instrumentation and 
controls for pumping operations are located at the west end of the 
Intermediate OS platform at elevation 341'-3" In the northeast end 
of Spent Fuel Pool "A". 

The system equipment Is located underwater In this area except 
for: I> the argon manifold and supply lines up through valves 
V016A and V016B, 2> portions of the OWCS tte-ln, 3> the sight flow 
lndl:ators < FG-SA and FG-SB>. and 4> the majority of valves. The 
majority of valves are located above the water level but below the 
OS platform. All valves below the platform are manually operated 
by e�tenslon stems. Piping that Is not underwater and contains 
radioactive fluid will be shielded to limit dose rates to 2.5 
mrem/hr. 

The platform consists of removable section: so that the valves and 
equipment are accessible for maintenance and repair. 

1.6 Instrumentation and Controls 

1.6.1 Controls 

The controls for the argon supply are located on elevation 
347'-6" In the vicinity of the northeast end of Spent Fuel 
Pool "A" at a OS control area. Instrumentation and controls 
for pumping operations are located at the westend of the 
Intermediate OS platform at elevation 341'-3" In the northeast 

end of Spent Fuel Pool "A". All operations are manual, except 
for an Interlock with the holdup tank level Indicating switch. 
LIS-8, that trips the pcmps, P-IA and P-16. 

The argon supply to the dewatering canisters Is controlled by 
the on-off valves. VOOIA and VOOlB. The argon pressu1e to the 
dewatering canisters Is regulated by pressure regulators V002A 
and V002B (PCV-IA and PC V-16>, and the flow Is controlled by 
valves V004A and V004B. The argon pressure for backflushing 
Is regulated by pressure regulator V041 <PC V-10>. The argon 

supply to the backflush line Is controlled by the three way 
plug valve V043 
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T h e  transfer pumps are manua l l y operated by HIS-9A and HIS-96 
with an Inter l ock that trips the pumps on l ow l eve l In the 
tank, T-1 . The atr supp l y  pre s sure for the h o l dup tank water 
l ev e l  mea s u ring device Is reg u l ated by the pres sure reg u l ator 
V017 < PICV-6>. a n d  the air ffow for the bubb l er I s  regu l ated 
by the purge rotameter. FlCV-7. 

1.6 . 2  Va l ve s  

1. 6. 3 

1.6.4 

A l l va l ves are ma nua l l y operated. V a l v e s  be l ow the OS 
p l atform are oper�ted by extension stems from the OS p l atform. 

Power 

480V . three < 3> pha s e  starters are l ocated at the DHCS motor 
control center, DHCS MCC 2-32C. for the transfer pumps P-IA 
and P-16 . 120 VAC power Is avai l ab l e  for l ights and remote 
cameras. 

Monl taring 

The argon s upp l y  pre s s ure and f l ow to the dewatering canisters 
arc> monitored by pressure I ndicators, PI-2A and PI-26. and 
f l ow Indicators , FI-3A and FI-38. The canister pres sure. 
after dewatering and a l so prior to shipping , Is monitored by 
the pre s sure I ndic ators PI-12A and PI-128 . 

The argon pressure for backf l u sh l ng I s  monitored by pres sure 
indic ator PI-14. 

Pressure regu l ator V0!7 < PICV-6> a n d  purge rotameter FICV-7 
mon i tor the pre s s ure and f l ow of the I nstrument air for the 
l eve l Indic ator < bubbl er>. 

Lev e l  I ndicating switch. LIS-8. displ ays the water l evel  In 
the hol dup tanK. 

Pressure l ndicato1· PI-ll meas ures the press ure of the 
recirc u l ation l ine. F l ow I n dicator FI- l l m�nitors the water 
f l ow to the OWCS or to Misce l l aneous Haste Ho l dup TJ1k a n d  
water f l ow during t h e  recirc u l ation mode. 

Pre s s ure I ndicator PI-13 mea sures the pre s s ure in the samp l e  
l in e  a t  the samp l e  bo(, while f l ow indicator FI-16 monitors 
the f l ow of water In the samp l e  l ine return. 

l"e sight g l a s s e s  < FG-SA and FG-SB> with the u s e  of ren�te 
cameras provide Indic ation of gas f l ow or no f l ow conditions 
I n  the eff l uent l ine. 

A l l I nstruments are l ocated above t he water l ev e l .  

-13- Rev. 6/004SP 



1. 6. 5 

1.6.6 
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Ughts 

Lights are mounted below the OS platform structure to Improve 
visibility of the sight glasses. 

Trips and Interlocks 

The OS transfer pumps, P-IA and P-16, are provided with low 
level setpoint trips for the holdup tank, T-1. to ensure that 
the pumps do not run dry. 

The transfer pumps are also equipped with temperature switches 
that trip the pumps on high temperature. 

1.7 System Interfaces 

The OS interfaces with five <5> systems: 

I. Submerged Demlnerallzer System <SDS> - The OS vents excess 
argon gas through automatic vent valves to the holdup tank 
<T-1>. The tank Is then vented to the SDS off-gas filter via 
a tie-In to the 6" off-gas line. In addition, the contents of 
OS-T-1 may be transferred via V-034 to the Miscellaneous Waste 
Holdup Tank <WDL-T-2>. The SOS Vacuum Outgassing and Drying 
System may also be used to obt�ln a gas sample of a dewatered 
canister or provide a final dewatering prior to canister 
shipment. 

2. Defueling Water Cleal!_uo_S_1�te�TI_LOWC�l- The OS transfers water 
from the holdup tan�. T-1. to the OWCS for processing. Tne 
tie-In Is made upstream of the DHCS ion exchanger K-2. The 
owes motor control center. o�;cs MCC 2-32C, suppl\es 4SOV. 
three <3> phase power for the OS transfer pumps. Instrument 
air Is supplied from a OWCS Instrument Air Manifold No. 3 
outlet for ta1k water level Indication. OWCS Sample Box No. 
Is used for the OS sample connection location. 

3. Fuel Handling Building Canister Handling�_ge a"JL.!_roll�
The bridge and trolley locate the defuellng canisters which 
are to be dewatered and covered. The OS platform Is designed 
to provide the necessary clearances to accommodate the 
canister transfer shield and shield collar. 

4. Defuellng Canlsters - The OS and associated platform are 
designed to accommodate the defuellng canisters which are 
designed by B&W. The OS connections will be operated by long 
handled tools also designed by B&W. The defueling canisters 
have a 14 inch nominal 0.0. and 150 inch maximum length. The 
maximum design wet weight of the canisters Is 3355 lbs. The 
canister shell will be straight to within 0.125 Inches per 12 
feet. 
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5. Fuel Handling Building Heating and Ventilation System - The 
relief valves <R-IA, R-16, R-2. and R-3> on the argon supply 
lines discharge Into a Fuel Handling Building ventilation duct. 

2.0 SYSTEM, LIMITATIONS, SETPOINTS, AND PRECAUTIONS 

2.1 Limitations 

The argon cover gas pressure shall be limited by the operators to a 
maximum 40 pslg for all defuellng canisters. The argon pressure 
for backflushing shall be l·lmited by the operator to less than 10 
pslg for filter canisters and to less than 40 pslg for fuel and 
knockout canisters .. 

The transfer pump flow rate Is limited to a maximum 30 gpm by DWCS 
flow control valve OWC-VOSS <FV-15> when the water Is pumped to the 
DHCS ton exchanger K-2. 

The OS filter canister, F-1, shall not exceed 55 psld pressure 
differential. When the pressure drop across F-1 approaches this 
differential, the filter canister Is replaced. 

The weight of a filter canister after dewatering must be at least 
199 lbs. less than before dewatering. A value less than this 1s an 
Indication that a filter media bubble point may have occurred. The 
filter media must be rewetted <Section 3.7.3> and the canister 
dewatered again. 

2.2 Setpolnts 

The pressure safety valve R-3, which Is between the argon bottles 
and the pressure regulators, Is set to relieve at 110 pslg. The 
pressure safety valves, R-IA and R-IB, on the argon supply lines 
to the dewatering canisters are set to relieve at 55 pslg. The 
pressure safety valve, R-2. on the argon 1 lne for backflushlng Is 
set to relieve at 1 0  pslg. However, relief valve, R-2, may be 
defeated when backflushlng a fuel or a knockout canister. 

The level Indicating switch, L I S- 8 ,  trips the pumps when the holdup 
tank water level drops to 24 Inches above the bottom of the tan�. 

The temperature switches, TS-ISA and T S-158, trip the pumps when 
the pumps reach 212•r. 

2.3 Precautions 

The OS operators should visually Inspect the hose and fittings 
which are connected to the defuellng canisters prior to dewatering. 

Because argon Is an asphyxiant, the relief valves on the supply 
Jines discharge to the Fuel Handling Building ventilation exhaust; 
argon used to dewater Is vented to the holdup tank <T-1>, which In 
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turn Is vented to the SOS off-gas system. Local sample c�nnectlons 
allow small quantities of argon to be vented directly to the Fuel 
Handling Building through particulate filter vents. 

3.0 OPERATIONS 

3.1 Initial fill 

Borated water from Spent Fuel Pool "A" Is Introduced Into the 
holdup tank through valves V018 and V059. A t ransfer pump. P-IA or 
P-IB, circulates the water through all the system plplng, e�cept 
for the argon supply lines. and the piping Is venteJ. 

3.2 Startup 

The OS has no unique startup procedures. 

3.3 Normal Operations 

3.3. 1 Pre-Dewatering Checkout Requirements 

3.3.2 

3. 3.2. I 

Prior to the start of dewatering, the follo•lng reQuirements 
must be completed: 

1. Recording the weight of the canister. 

2. Placing the canister In the support racks : using the 
canister handling trolley, 

3. Connecting the argon supply line and effluent line to the 
canister, using the de wate ring connection tools and OS 
jlb crane. 

4. Isolating the recirculation line and the bac�flush 
vent/drains line from the supply and effluent lines. and 

5. Isolating the canister train which Is not being dewater ed 
from the t . aln which Is being de,.atued. 

Canister Dewatering 

Filter Canister Dewatering 

Due to a commitment to dls l nfec filter c�nl�ter5, tt Is 
neces5ary to forward flush the filter with a hydrogen pero�lde 
solution. This is only possible tf tne filter Is configured 
as a normal OS F-1 After the flush. the 05-f-1 Inlet ard 
outlet hoses are removed from the filt�r c�nlster ard �re 
connected to the bypass spool piece <U-36). T�e a•g0n \ole� 
and outlet hoses are then connected to the filter ca,lster so 
that tne canister may be de�atered. 
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Argon Is Introduced Into the filter can1ster at an Initial 
pressure of approximately 3 pslg. The argon pressure Is then 
!ncrease� by approximately 1 psi Increments, using V002A/6 
<PCV-lA/6) and Indicator PI-2A16, whenever gas flow, Indicated 
by FI-3A/6, reaches one-half of Its previous maximum value. 
This pressurization sequence continues until gas bubbles are 
visible In the sight glass FG-SA/6, at approximately 20 to 4 0  
pslg. These bubbles, along with a steady flow of argon 
through Fl-3A/B, Indicate the canister Is dewatered to the 
extent possible. 

Th� last defuellng canister to be dewatered will be the normal 
OS filter canister, 05-F-1. This canister will be dewatered 
using the same procedure as described above. 

Knockout and Fuel Canister Dewatering 

Argon Is Introduced Into the knockout and fuel canisters at an 
Initial pressure of approximately 3 pslg. The argon pressure 
Is then raised, using V002A or V0026 <PCV-lA or PCV-16>, until 
gas bubbles are visible In the sight glas� FG-SA or FG-56, at 
appro�lmately 20 to 40 pslg. These bubbles. along with a 
steady flow of argon through FI-JA/6, Indicate the canister Is 
dewatered to the extent possible. The knockout and fuel 
canisters do not have restrictions on the rate the pressure Is 
Increased during dewatering. 

Can·lster Gas Covering 

Hhen the gas bubble$ ap� In the sight glass, FG-SA or 
fG-SB. valve V004A or V004� ls closed and the drain port 
<effluent line> is disconnected. The canister Is filled with 
�rgon, the cover gds, at 13 to 15 psig. Covering the canister 
with argon \s complete when the flow tndlcator FI-3A or FI-3S 
reads zero. Valve V004A or V004B Is then closed. The 
canister pressure can be recorded from pressure Indicator 
PI-12A or PI-128 by opening valve VOI4A or VOI48. lhe argon 
supply line I s  then disconnected. 

Post-Cover1ng Checkout Requirements 

The sequence for ren�vlng canisters after completing cov�rlng 
operatlo�s I s  as follow�: 

I. Ensure supply and effluent lines are d i sconnected, 

2. Mea>ure the rddlation field values of the canister as the 
canister Is removed, If desired, 

3. Recora the canlste; weight, 

4. Reduce pressure In argon suppiy lire to I ps!g by 
bl�ec'ng argon t hrovg� �a!ve V006A or V006B, and 
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3 . 3 . 6  

3525-0 1 4  

5 .  C l ose va l ve V0 1 4A or V01 4B to i sol a �e pres sure i n d i c a tor 
P I - l 2A or P I - 1 26 .  

Tran�fer OWCS 

The w a t e r  from t he defuel t ng c a n i s ters Is s tored te�por a r l l y 
i n  the OS hol d u p  tank . When the t a nk becomes f u l l .  a t r a n s fe r  
pump , P- l A  o r  P - 1 8 , I s  s t a r t e d  wi t h H I S-9A o r  HIS-98 a n d  t he 
wa t e r  i s  r e c i r c u l a t e d  t hrough f i l te r  r � t by open i ng v a l ve V025 
and c l os i ng v a l v e s  V0 1 3A a n d  V0 1 3B .  T h i s  opera t i on f i l ters 
t h e  w a t e r  I n  a more eff i c i en t  ma n n e r  tha n occurs  du r i ng the 
e f f l uen t ' s  f i r s t  pa s s .  The w a t e r  i s  samp l ed t h rough the 
s amp l e  l i ne by open i ng v a l v e s  V028 . V02 9 ,  and t h e  a ppropr i a t e 
va l ve s  i n  the samo l e bo � .  The con c e n t r a t i on of the wa t e r  from 
the t ank s hou l d be be l ow 0 . 34 uC I / cm3 Cs- 1 37 p r i or to 
t r a ns fe r r i ng the wa t e r  to DHCS . The wa ter I s  t ra n s fer re d  to 
the OWCS i on e 1 changer . K-2 . by open i ng v a l ve V030 , or to t h e  
M i s ce l l a neous wa s t e Ho l dup T a n� < HDL-T-2 > ,  b y  ope n i ng v a l v e s  
V030 a n d  V034 , a n d  c l os 1 n1 t h e  r e c i r c u l a t i on l i ne b y  c l os i n g  
v a l ve V02 5 .  The s a mo l e  l i ne i s  c l os ed by c l os i ng va l ve s  V028 
and V02 9 .  Hhen the tan� l e v e l  oroos oetween 24 and 36 i n che � . 
the pump I s  s topped w l tn the aop roor i a te s w i tch . H I S-9A or 
H ! S-96 , a n d  v a l ve s  V0 1 3A and V0 i 3B are opened . 

Ca n i s t e r s  cannot be dewa t e • e d  dur � ng pump ope r a t i o� s  bec au s e 
t he e f f l ue n t  l i nes a r e  I so l a t ed f rom t he f i l te r . F - 1 . The 
C d n l s t e r s  c a n  be covered w i t h  a r gon ga s du r i n g pump op� r a t l on .  

Can i > t e r  P r e s s u r e  Check 

The OS w i l l  be used to chec� the p r e s s ure of a defuel l n g  
ca n i s te r  pre v i ous l y dewa t e r e d  and cove r e d .  T h e  defue l i ng 
c an t H e •  I s  p l a c e d  i n  e i ther of the two C 2 >  c an i s te r l oc a t ! on s  
u s e d  fo• dewa t�r 1 r g  va l ve V0 1 6A o r  V0 1 6B I s  c l o s ed . a n d  the 
a pprop r i a te argon 3 upp l f  l i ne I s  conne c t�o . Tne c a n i s ter  
p r i� s su re i s  read from pre � s ufe i �d i cll tor P 1 - l 2A or P I - l 2 B  o v  
ope � i n g  va l v e VO I 4A o r  V0 1 4 B .  T � e  cov e r  g a s  read i ng mdJ �a�y 
from t h e  va l ue recorded whe � the c a n i s t e r  wa s l n • � l a l l y 
covered tecause of v a por i z a t i on of wa te r , h e a  lng of the cove1 
g o )  or tool i rl·� of t he rC'lver g. n .  The cover gas p r essure i s  
adj·JS t e d  to t n e  cr 1 g • na t va l ue b y  a dj u s t ' ng the p r e s sure 
regu l a tory, V102A or V0028 < PCV- l A  or PCV- 1 6 ) , and open t n q 
va l v e V0 1 6A or V0 \ 68 .  Tn� argon i s ol a t i on va l ve .  V01 6A or 
V0 1 68 ,  l �  t ll�n c l osed Tne cov e r  g a s  p r e s surP i s  moni tOt P 1  oy 
tH e S S IJ f e  i nd i c a tor 0 l � 1 Z A or P t � l ? 6 .  Once the cover qar, t�!; 
be£n a po l i e d .  t he re l i e f v a l 'l e S  a re removed and the purge <tnd 
dra ! n  conr.ec t 1 on s  are c a p ped . The uni s t e r  I s  then roon l to• e d 
for a m i n i mum of �en C l O >  m 1 n u t e s  In t h \ s  t • me p e r i od .  i f  
bub b l e s  f r o�  the �a n i s te r are v i s i b l e  from the OS p l a t for� .  
t h e  C J n i s t e r  w i  l no be s h l opeo . Tn� l e o �  w l  P b e  loca t e d  
ar.c r epo I rea . ar.l � he C � t'l t  H e r- w !  1 1  oe r enre $ � t H  i 7ed aM 
pre5�ure ch�c� � c  aga ' n  before sn i pp i ng .  R�pa i r  �rocedu r e s  ��� 
a 1 e a� : ng c �n ; � tc r  a�e not �i t � l n t he scope of t h i s docume � t  
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3 . 4  Shu t down 

Tne OS Is � h u t down by : 

1. l $ol a t i ng the d r gon g a 3  from the supply line, and 

2 .  Stopping th� t r ansfer pump < If ope r a ti n g > and closing the OWCS 
a nd SDS tie I n  v a l ves , V030 and V02 7 .  

3 . 5  D r a i ning 

Dr a i n i ng of the OS Is not e � pe c ted during the l ife of the system. 
However ,  the majority of the p 1 p l ng between the dewatering 
canisters a�d the ho l du p  t a n �  can be dra i ned to the holdup tank . 
Then the tank c a n  be pumped down . The transfer l ines and sample 
l i nes are prov 1 ded with low po i nt dra ! fis .  

3 . 6  Refil l in g  

See Sec tion 3 . 1 ,  I n i t i al Fil l 

3. 7 I n ffequent: Opera t i ons 

3 7 . 1  Back f l ush i ng 

Du ring de�a ter  l ng , i t  ma t  become nece s sd r y  to unc l og a d r a in 
screen I n  either a f ue l  or k nockou t canis t e r . The fol lo�ing 
cond i t i on �  would l nd l c � t e  the e� i sten c e  of th i s  sit u a t ion: 

I .  A su f f i c i en tly � l gn de�ater l ng s u pply pres � ure ( e . g . ,  20 
to dtJ ps l g > . 

2 .  A s t a � l on d r y  s i gh t  g l ass pa1o l e , 

3 .  No g a �  b ubble• 1 l s l ble I n  the s i gh t  g l ass . and 

a . No a r gon F J o� t nrough F I - J A / 8 .  

Bac�� • us h l ng t s  required to c l ea r  a b l oc� ed canis t e r  d r a i n .  
rJr watP r , t he back f l u s h  ven t / d r a i n  l i ne is openeJ for the 
appropt i c H e  t r a i n ,  wh i l e  the a r gon �Lpp l y  l i ne fo.- t h d t  t r a i n  
l s  t sola t2d with the three-way p ) ug v alve VOOGA or V006B . Tne 
backf l u s h  a r gon supp l j  l l ne i s  isola ted , wh i le the l in e  to 
vent v � l ve V044 i s  opened � l th the three-way p l ug V dl v e  V04 3 .  
rne t •  dllsfes  l l ne a 'l d  tne effluent l i ne mus t be \ solated by 
c l o s l n� v a 1 Je s  VOJO . VO I 3A ,  dnd VO t 3B ,  respec t f �e l y  The 
bac� F i u } h  ' t ne � �  f \ i l ed by one of t�o ways : 1 >  A t r ans f � r  
pump , P - ' �  o r  P l S ,  i s  dead headed ag�lnst V030 a n d  V02S �itn 
vo?: o�en to f i l l  t"e l i ne o�ck t o  V04 4 :  or 2>  A t r a n s fe r  
pump , P- ' A  o r  P- 1 6 ,  · �  . t d r t �d w i th V025 open .o tha he 
Sj'i t�"Tt i ".  · n  th� r eC l :' C u l a t l on moce : thEn V02i l 'i  OpPned tO 
F i l l  �nP l i ne b d C •  o voj a .  Va l 1e V02? t s  t hen c : oseJ and the 
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a rgon s u p p l y  p r e s s u r e  I s  a d j u s t e d .  The t hree-way p l ug va l ve ,  
V04 3 ,  I s  pos i t i oned to open t h e  a r gon l i ne a n d  c l os e  the v e n t  
l i ne .  Transfer pump , P- I A  or P- l B .  i s  s topped and va l ve V0 1 5  
i s  c l os e d . T he t h ree -way p l ug va l v e ,  VOOSA o r  VOOSB , i s  
pos i t i oned to a l l ow the b a c k f l u s h  wa t e r  I n to the approp r i a te 
c an i s te r .  When backf l u s h l n g  I s  comp l e t e d , v a l ve V025 I s  
c l os e d , v a l v e s  VOl S .  V0 1 3A ,  a n d  VO I 3B a r e  opened . a n d  t h e  
t n ree-�ay p l ug v a l ve s  V04 3 ,  VOOSA , VOOSB , V006A , a n d  V006B a r e  
a d j u s t�d to t he i r  norma l pos i t i on s  a s  shown e n  Reference I .  

For a backf l us h  u s i ng a rgon . t h ree-way p l ug va l ve V006A or 
V006B I s  l i ne d  up to OS - F - 1 _  The a r gon supp l y  p r e s s u re i s  
a d j u s te d  u s i n g V04 1 . Va l v e V043 i s  pos J t l oned to ope� t h e  
argon l i ne and c l ose t n e  v e n t  l l ne . T h e  t h ree - way p l ug va l v e ,  
VOOSA �r V005B . I s  pos i t i oned t o  a l l ow bac�f l u s h  through the 
appropr i a t e  c a n i s te r .  l·lhen backf l u s n i ng i s  comp l e te , V041 i s  
c l os e d  a�d t h e  three-way p l ug va l v e s  V04 3 ,  VOOSA . VOOS B .  
V006A , a n d  V0068 a r e  r e t u rned t o  the i r  norma l pos i t i on s  a s  
s hown on Reference 1 .  

3 . 7 . 2  Can i s t er Pres s u r e  Redu c t i on 

I f  a defue l i ng c a n i s t e r  i s  I nadver ten t l y  overpre s s u r i zed 
{ ! . � . • P > 1 5  p s t g > . t h e  p r e s s ure may be reduced .  by b l ee d i n g  
off a rgon from t he c a n i s ter , t h rough �a l v e  V006A o r  V0�68 , a n d  
t h e  automa t i c  ve n t v a l v e .  V008 , to the ho l du p  t a n� . 

3 . 7 . 3  Re�e t t i ng F i l t er Med i a  

I f  the f i l te r  med i a  b u b b l e  poi n t  i s  bro�en , t h e n  t he f i l t e r  
c a n i s te r  c a n not be effe c t i ve l y  dewa t e red a n d  t h e  med i a  mu s t  be 
re�e t t e d .  T h i s  s i t ua t i on w i l l  b e  d e t e c t e d  by we i g h t  
mea s u r emen t  a f t e r  the dewa t e r i ng c an i s te r  i s  d i sconnec ted froo 
the DS and I s  be i ng r a i sed by the CHB < s ee Sec t i on 2 . 1 ) .  The 
c a n i s te r  i s  re l oc a ted I n  a OS r a ck a n d  a Hansen 1 / �  I n c h  tool 
w i t h  a soc� e t  i s  u s e d  to f l ood t he c an l s t e (  or t he c an i s t e r  l s  
b a c..._ f i l l ed f l'om DS- T- 1  u s i ng e i t h e r  OS-P- I A  or OS-P- 1 8 .  A 
one hour per i od i s  a l l owed t o  l e t  the wa t e r  adhere to t h e  
f i l te r  med i o  before a t tempt i ng dewa t e r i ng ag� l n .  

4 .  1 Ca s u a l t y Events  

The fo l l ow l r g  f i �e < S >  e�en t s  wl l l  shutdown t h e  DS : 

l .  

� ... . 

, ... . 

A l os s  of power w i l l  rende- t h e  t r a n s f e r  pumps , 1 \ g h t s .  and 
ca�e r a s  l nopet a b l e .  

� l i ne break d i s r u p t s  the de�a te r i nq f l o� p a t h > , 

A l o s s  of i n s t rument a l r  p re ve n t s  t ne t an� l e v � l  \ nd l ca tor 
t <ift1 wed i 19 . 
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4. Can i s te r  han d l i n g  acc i de n t s  c a n  damage t h e  c an l s t e r ,  t oo l s ,  or 
por t i ons of t h e  OS , a n d  

5 .  F i l te r  c a n \ s te r  f i l te r  med i a  r u p t u r e  w i l l  s p r ead fue l f i ne s  
t h rougnou t t h e  s y s tem p i p i ng .  

4 . 2  Des i gn Fea t u r e s  t o  M i t i ga t e  E f fec t s  of C a s u a l ty f \ e n t s  

f h e  O S  m i t i ga t e s  t � e  effec t ;  o f  the e v e n t s  l i s ted I n  Se c t i on 4. 1 a s  
fo l l ows : 

1 .  Loss of Power - A d v e r s e  cond i t i on s  wou l d  not res u l t ,  bu t the 
s y s t�m shou l d  be s h u t down < s ee Sec t i on 3. 4 ) .  

2 .  Ho-;e or L i ne Break. - Armored hose i s  be i ng used where pos s i b l e  
to reduce t h e  poss i b i l i ty of a hose r u p t u r e . Th i s  I s  not a 
rad i o l og i c a l  or s a fe ty concern becau s e  any l o s s  of 
con tam i na t ed wa t e r  from the OS I s  l ns l gn l f l c a � t  compa red w i t h  
t h e  l a rge vol ume o f  bora ted pool wa t e r .  

3. Los s of I n s t r ument A l r - Adve r s e  cond i t i o n s  wou l d  not res u l t ,  
b u t  the s y s tem shou l d  be s h u tdown ( s e e  Sec t i on 3.4>. 

4. Can i s t e r  Hand l i ng A c c i dent - Can i s t e r  hand l i ng a c c i den t s . 
I n c l ud i ng drops , a r e  addr e s s ed I n  a s e p a r a t e  ana l ys i s  < see 
Reference 4 ) . 

5 .  F i l te r  Ca n i s t er F i l t e r  Med i a  R u p t u r e - The ma � l mum p r e s sure I n  
the s y s tem I s  55 p s i g .  Th i s  I s  be l ow the opera t i ng 
d i f fe r en t i a l  p r e s s u r e  capa b i l i t y of t h e  f i l te r . 

4 . 3  Recovery P rocedu r e s  

Recovery procedu r e s  for t h e  c a s u a l t y even t s  l i s ted I n  Sec t i on 4 . 1  
l t e  a s  fol l ow s ·  

I .  Loss of ?ower - The s y s tem i s  s h u tdown < s ee Sec t i on 3.� 1 . 
po�er i s  r e s tored . and norma l ooe r a t l on s  r e s ume < s ee Sec t i on 
3. 3> . 

2 .  L f ne or Hose Brea� - The �ys tem i s  s h u tdown , the p i pe 01 hose 
I s  rep l a c e d . and norma l ope r a t i o n s  r e s ume . 

3 .  Loss  of f n s t rument A i r  - The � y s tem I s  s h u t down , the a l ·  
s u pp l y  I s  r e s tore d ,  and norma l ope ra t i on s  r e s ume . 

n .  Can i � t er Hand l i n g  ftcc l de n t  - fhe s y s tem I s  � h u t do�n . l l  
nece � s a r y ,  t he aarnage i s  repi! l r�d . a n d  normd l opera t i on s  
, e sume . 

5 .  F 1 l t !.> r  1·1ed l d Rup u r e  - fhP f I I  t"r , f - l ,  I s  r-�p I c e tJ  and ::"e 
$!S t"m I s  run I n  t he r ec \ t c u i a t l on rode C ;ee Sec t i on 3 . ' 5 >  
befor e norma l oper d t i on s  r e suwe 
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5 . 0  MA I NT E NANCE 

The ma i n tenance proceoures are the recorrvnended p ra c t i c e s  and l n t e r v a i s  a s  
p r e s c r i bed by i n s t rume n t  and equ i pme n t  vendor s .  

6 . 0  T ES T I NG 

6 . 1  11ydros t a t \ c  re s t i ng 

A l l p i p i ng and hos e w1 1 1  be hydro s t a t i c a l l y  or pneuma t i c a l l y  
p r e s s u r e  t e s ted t o  mee t  the requ i reme n t s  of ANS I 8 3 1 . 1 - 1 98 3  Power 
P i p i ng .  

6 . 2  I n s t rument Te s t i ng 

A l l I n s t rumen t s  � 1 1 1  be c a l i b ra ted by the f i e l d  and v e r l f l eo 
ope r a t i ona l a f t e r  I n s ta l l a t i on . 

6 . 3  Pe r i od i c  r e s t i ng 

No per i od i c  t e s t s  a r e  requ i ;ed . 

7 . 0 HUMAN FACTORS 

The a r gon supp l y  hose and eff l ue n t  hose a r e  d i fferent s i ze �  for 
I de n t i f i c a t i on of I n l e t  and ou t l e t  ca n i s te r  conne c � \ on s . 

Qu i ck d i s c onne c t s  are u s e 1  for ca n i s te r  connec t i ons to fa c i l i t a t e  hoor - up 
opera t i ons . 

A l l I n s t r umen t s . va l ve s ,  and equi pment have na�e p l a t e s  for 
I de n t i f i c a t i on .  Con t ro l s  and I n s t rumen t s  a r e  ll"oOunted se•1e r a l  feed abo1e 
the f l oor or the p l a t fo, m .  

Re·, .  6 / 00.!5P 
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