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M"""'olitan Eclson Compll'l'f 
Post Office Box 542 

Mr. B. H. Grier, Director 

October 15, 1979 
cq,r. 1210 

otrice ot Inspection and Enforcement 
Region 1 
U. S. Nuclear Regulatory Commission 
631 Park Avenue 
King or Prussia, Pennsylvania l941J6 

Deat" Sir: 

Reading Penmylwania 19� 
215 929-3601 

Three :.tile Island Nuclear Station, Unit 2 (r.-!I-2) 
Operating License rro. D�-73 

Doeket No. 5o-320 

Enclosed is �he fourth !ollovup repo�, the tirst quarterl.7 report, on 
the �.arch 28, 1979 incident at '00-2. This submittal is being made in 
accordance vi th !l.et-Zd' s cOIII!Litment in the letter dated April ll, 1979 
(GQL 0490). It provides intor:ation compiled subsequent to that 
contained in the J�;r 16, 1979 report together with updates to that 
report. 'I'he next report vill be due on Januar-1 15, 1980. 

Sincerely, 

� 
• �erbein 

�esident-Juc1ear Oper�ticns 

JCH:o�7S:tu 

:Z:clos".U"e: �.f!-2 :nci�ent ?.eport iated October 15, 1979 

ec: �irec!o� ot 'uclear Reactor �egulation 
Attn: S. A. 'larga 
Light �ater ?e&etors :ranch Yo. 4 
�. 3. Jucle� �e�ilator1 �!ss!� 
�ascington, j,C. 2C555 
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. ' CON"rnnTS . 

' I. stQut:rct or ��rrs 

II. atCCVO! ORGANIW\TIOtr · 

(tn. ?LAN't' MODiriCATIONS 

IV. RADIOLOGICAL HC.'NITCRING • 
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I. Sequence ot £Tents 

S.tnce this section is presentq :mdergoinc updat.tng it 1a not 
&v&il.&ble at this time. An �dated. copy vill be �orvarled in 
& Mure submittal. 
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Included in this section are organization charts represe�ti� the tM: 
Unit 2 Recovery Crgani:ation for the period ot July l through 
September 30, 1979. . 
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III , ?L.UIT MODIFICATIONS 

Included in this section are updated and amended subsections trom tile 
Jul.:! 16 • 1979 Third Interi:n Report. Changes trom the previoi!.S report 
are denoted by change bars in the right hand margin and Rev. 3 on the 
bottc= r!sht hand corner ot the pqe. Subsections trom the Jul.:! 16, 
Third Interim R�rt vhich have not bad any changes are not i:1cluded 
in this report. 

Eev. 3 

... 
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a. Au.xill.a:y anci !ual !!mc!llns Build.i:1s Supplecantat7 A.!: i'!.l::aC.Oa 
Sysc:a::s 

1.0 Sysem i'u:tctian ucl Dui;:1 Objec:!.vu 

ladioacei·� iodine, relaasecl !:oc ehe Reactor c�olanc 
Sysc:u during r:!:le 'M Uait Z acddaa.t, vas t:-ansfa.r:-ecl 
1:1to the Uait 2 Awdlluy and Fual Rauclling 3u!J.c!i:p. 
Iz.dbce chmp out of the Au:z:illa:y and. Fuel iiancll!:1g 
Build.i:1s c:harc:oal filter t:-ains vu cot feasible because 
of t!le hip raciiatiac and c:onta:inat:ioc leftls 1:1 the 
!il:ar areas. As a c:ocsequaac:e of c:he t-131 ralaue �ace, 
it vu dec:icleci to c:onacuc:t c supplacacta..-y &i: W�-ad.on. 
system eo raduc:e o!f-site release-s. 

1:\e f:.:cc::!oc of t.'te syste: 1.s to !!l.:ar radioac:!•ra ,a..�cles 
and ab•o r, iodiae •Jhic:!l bas pass ad t.'t:ough t.'te :or::al 
Wt:aeion. syste= 1:1 t!le buildi:ls vend.la:ion. systa:. 

2. 0 Sysu: Ilesc:"..;»tion 

!he sysca: i:ltar!acu vic:h the .W:::U.ia.'7 3uilci!ng RVA.C 
Systec, Fuel Sandl.icg Building !IV.U: Systac, and Qe Senic:e 
Building HVAC Systec. 

Oisc:h&r;. ::clli:ort:s for the suppllt.CIIllltarr sysu::1 !s pro­
Vici.ed at eac:!l disc..'tarse poi:lt. 

3 . 0  Sys:a: Opa:ation 

A duc::ipt!on of r:!:la systm's operation is c:oop!.ated. 
Ex!s:i:; plane systeo's c:c::poce::.e !l:lc:t:ion&l!�/ is bei:g 
asse.ssed. Ihe i::pac: of :hi.s pr os::m on the sys:a::l' s 
operat!on o:r..!! be a�ressad &nd any changes in :.'le syste:'s 
operuion •.ril.!. be !.ncl"c!ad !.:1 a s\.:bseque.n: repott. 

5:rste: �esc:-!pti.Jc, f!.ov d!arra::s, open:1:1g proce<!�-u . 
are COt:;llate. .\:1 opar&:!:1i &z:d !ailura :odes &llU7SiS 
has bee::. prepared. 

Al! i:ur (�) :::31� .:a ope:3�l�-
, 

�· staCk is c�?P&d. 
?:esc:: opeuc!on is ·o�i:."". !our (.o; �=�:-.s. 

::�a .J9e:-.a:!::0 ?r::u:edu:e. •.Jh.!.:.L.. =�=!.!c:3 :.":.e s::s :e.:: 
�per�:!.J� �·£���:!;�, has bee� !ssued !'c: �e. 

POOR ORIGINAL �ev. 3 
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D. Fu&l. Pool Was�• Seorasa Syscua 

1.0 Syst• Func:ic11 a.nci Duisn Objecd.-lu 

'I1lU Fu&l. Pool lla..ca Storage Syna is co be used for tmporary 
seance of llquicl va.aca. 'these t.mlc.s vill add app�caly 110,000 · 

pllau co the pnseat acorase cap'ac:ity of the pUl!t, &Dei a:e located 
v.f.t!Wl the "A." Sl'eDt fuel pool. these c.ank.s v.f.ll be filled v.f.th 

.liquid. w.ace en. both the llue=r Buildin& Sump mel the �callmaou. 
Wute Bolci..Up Tank. TbU systa Clbancu t.he capabil.itT of the p.bat. 
to mn mel procua radioactive vuc:e. 

%.0 Sys�a Desuipd.o11 

the syst• c:ond.su ba.sic:.ally of upper (4 ac 1.5,000 a&Uou.s each) &Dei 
lover (2 ac 2-' ,000 &allo'11S eac!l) taDks, fomins COJO separate sconse -:. 
an.u. Either s�orase area 1.s capable of beins filled f:= either 
the Raaccor Buil<lins SUIIlP o: cha Mi.sc�aou. �asca Halci..Up Tmk, 
and uch ba.s laval 1nciicad.o11. the t:aks ara p:acacca<l ft:O'lll ove:-­
f.1.l.l1D; by &utOIII&cically closins the !aed valve vh.n the scorase 
area is 11aat:l7 full. hovisio11.s han be.n m.acfa �o both llu.sh c:!le 
pipill& syst• &fear c:oarplec:ioa of the pu:�ping operation, and :o clrau 
the pipina sysc:m u required. 

the veau !ro111 the unks &Dei che sunci pipes a:e directed th:aush a 
drflr &Dei a c:bareoa.l filter to ::move :::ai.seu::e and iodine before 
procaedins co the fuel pool vec:l.Uw11 syscm. The tanks and vane 
system 1.s �otacted by a rel.iel valve �o�hich vanu th:augh a parallel 
set of dryers and ch&:c:oa.l·!il:us. 

the tanks vill be empciaci u 11ec:essary by sceac eductors. Tvo 
a<luc:tou are p.r:=.aaeatly illstalled in uc:b stand pipe. 

3.0 Syst• Operat!o11 

lla�er 1.s c::ms!en-ed !'l:'om :he Raac::or · 3uildin& Sump or the �callaneous 
lluta SI:Dnge Tank to the � !ac. A!:a: either che lover sec: o! tanks 
or upper sac of c:=k.s is full the laval eo11trollars au�oaatic:a.lly close 
the air operated inlac valves • 

.Ur forced !::om tha cacks durin& the filling process 1s vented :o a 
eharcoal filcar & dryer co nmova :110i:aeure and iodine. This a!� is 
:!lu piped :o c:he l'ual Pool Vane:Uaci011 Sysce.=. 

The sta.a, aduc:c:on g!ve the capabil.!::y co :.-ansfer vute �o�ate'l:' fr:: 
tha tank tar= co che �c:ellanaous llasc:e Storasa !anlc. or Epicor II 
� Ya.sca Syscm, from :.'te upper unk:s to c:he lover tanks in the :a:-.lc 
far: (or vice versa) or :o rac:!:culac:e :he vac:ar � :he tanks. 

A hizn c�pera:ure al�r: and :e=perac:�re svi:�h :o close t�e s:eac 
c:c11t':Ol •tal'le, 1s wcalled !.n :."'e :anlc. vent li:le to prnent dacage 
co :he !!l:er/d�er slc.!ds d��� use of :he educ::ors. · 
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4. 0 Spta Status 

The s,rste= is eamplete and b4s sueeess� been tested using the 
installed ste1111 educ:tors. All tanks a..-e c:urrently tilled ·.rith 
contaminated vuter. 

:J 266 
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F. S:u: Ceaerator "3" Closed T.oop Coo!.!:; Sys:ec 

1.0 Systam !unction and Cesiga Objectives .. 
tn order to ��ovida a high ? rsssure, closed cooli:s l�op 

·
fo� �•:•:­

solid stea:t gene:oator "a",· a systec util!zi."'lt; eew equ.!.i'caat =ust be 
i!l.Stallad. The c:losad loop :ru.st recove the decay hut f:olll the c:ort 
.,lu.s the added hue: load fro= one ruc:eor coolant i"·� ·  To :!:Li::d:e 
��e ,oss!bil!cy !or cone&minat!on o! �e closed loop, ·the s7stalll =ust 
be operated at a hiahar pressure than the reactor c:ool�t system. the 
beat t:ans!er-:ad to the closed loop will ult!cauly �e rejac:tad to the 
river. 'I:1e systeaa u intended to iJrovide backup d&c:ay heat removal 
capabilley shoulcl the present ste&eiag f:oCl steam geee:-ator "A." be 
discont!nued. 

2.0 S�staCl Dasc:i�t!on 

�e sysceCl coasists of a new heat exchanger, pucp, su:ze ta:1k, pipiag 
a:d •t3l•tes. !he hot !late� lu.•riag :ha staa: zene�t.:lr �ill ,us 
:�rough t.�a tuba side of the aew heat e:a:.'-:aaser and retur: to the 
steu 1enerato1:' via the new pw::p. A ;»rassurizer surz• tank will 
aaint:ai:1 t�• staaca aenerator uconda:y side pnssure above the 
pri=a:y coolaa: syst.: pressure. 

'I:1e shall side of the heat exc.haager is supplied llith cooll:13 watar 
!:oaa t.lote sec.o:u!ary servic:as closed cool!.ag �ater sys:c: �h.ich, 1.:1 :ur:1, 
will be cooled by �&tar frolll t�• :aclear se:'71:es river wate:' p�s 
�i,ed :o the turbine building via :he secondary services river wate: 
Pilling. 

Iae �ew p� disc:hara• piping !s �c:ected :o the e�sti:; !aedwate:­
p1�!.:1g doTJCst::ea:s of t�• ::a.i:1 !ead�atar ;�u::;rs, and :he �eat exch:1:1ger 
!.�et jl!.i'i:& !s coena::e:i :e� c:1a d:-ain .,ot on t!le cain sc�a: Una 
�&:"Jeen :!la ::.:1i:1 s:uc ise�lat!on ·nl·te �d �:1 tu:-b!.:a ste�p ·tal·.-es. 

3.0 SystiCl Operation 

Jt. �eu.!led <!asc::"!ption ot the sys:a1;1' s 091':&d.on !s 617en i:1 ::a 
o,erat!:li j)rocedu:e !o: Long te:: O!SG .,,., C.,ol!:1s Systa: • 

.t. proc:adura has �aen c:o::l;)letad :o !!ll t!le "3" Staac C.ce:-aco: 
using �· cocdecsace j)u::ps. .\n add!.C.on.al ;»roc:adura to !lush 
and -rec� �'1e e::ar;eac:y �:ater l!::�e hu �em :omplaud u j)l:'t:. 
ot th• !!ll p:-oc:adu:e !or �'1e o�sc. 

�.0 Sys:e� Status 

:he srs t•� iS !.ns u.:.lad and. the j)resa=-ri:e tast!:l; is c:ot:;)le:ad. 

::�e !lt:.Shi�� �=d ven:.:.:; of ::.e !ae��a:a:- l..!.:le has been cor.tp 1 eted. 
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lOt! dvcr l:J the ult�1::.1te !:c:Jt Si�k !_,r the :tlt.:.�.-a� ·!�o; ... y !.�.lt 
r� .. oval (A�:L't) syst·�·� .Jnd c:1� st.:-;,;: :;r· ne�·.:�tor "ii" r.l<:si:.J :.,•,,p 
cooling sy:� t.!m. 

To ens ure syst�m reliability, the nuclear S<!rvic:�s river �::n�r syst.!l2 
�as sel�cted to supply the �acer. 

T.1e ADim �ystea requires ap�roxi�:�ty 3500 �?m, �nd the s���n��ry 
s�rvices c:los.:d .:ooling \.'ater system that services the n.!�o� sleam 
sen�rator "B" clcscd loop hc.lt e:<ch.lngar vill rc=qu{re :t;>f'CC'l':i::.ltely 
7000 SP"· These flov rec;uil·�::�:Hs will not �e s:.::ult.l��..,·Js. 

2.0 Sys::en� Description 

Connections from the el<isting nucle3r satvices ri�er �:ater $u�ply 
.lnd disch:trse huJers are to be :::ade. 'ntc:�e c�nn�ctions •.o�i 11 �e 
::.lde in the river �o:atcr pu::p ho ... �e .1n.J in the nuclc.1r sac· .. t •. ·�S 
river t.'.ltar pi?ing bet'•'•Nn the ri':.! r t.'.ltolr f'Ur:p h-'�.:se And f'uo!l 
h3ndling buil.Jing. The f'or=ar .:o11n•t.:t!on is fo.>r ''-?PlY of riv•r 
l.'ater to the "B" senerator closed 1-'0P cooling sc:ha-:e and the l.lt ter 
ls to supply river water to the :tlternate decay h�:tt re=oval 
s;·st.:m (A:ltH�S). 

A jw;�ar .:onn.,ctioJn to s•:;:ply nuc:l�".Jr ''·'lrvi.:o'!s cl.i:r :: . .:.,c to t:�e 
:>l!cono.!.ny sarvi.:es river \oo'.lte:r :>ysL.::� ·•.u ::.:Je in c:1a d.voJr ·.3t.:r 
;)\mp !lou::Je. The c�neo:tion '-'AS 1:-..ld.t bat'.O.!-tn \'3lv�s :-.1l-V3 and �:R.-Vl97 
�n �he river V3ter he��er and �as f�bri�3ted in a.:c�rda�cc �!th 
;.::;�;£ �actfon lli Nquit·�:::�nls up to .111.! incl•JJl:JS ::us ll�.:c-.••1 !.c,,l,.Hf�n 
.. ·.tl.v.: (t.:;o I :�ol.1th'n v-1h··:s .1�·e !'Nv{.!.�d to ,;��c.l':.t:e lhc ,.,r.•:.y c�.:�s 
:t•Jcl.:;lr :. c c vf c�s river 1:.1tar :a:;·s:::1� .-ad t�e seco�;!.lL")' :1·!�\·'.:.::> c!•·!r 
�o·a tar :>ys t.e:m}. The j �i'er cut::��ction ·.:as .-aJe to t�e ::acc-•�O.:.t ry 
services ri.·1er �:ater pu:'li) hco1dar dct.-:lstrelll'� of vAlv.!s :ih-V�A, B, a:1d C 
(:Be :·s.\.:� :'!..our-::� 9.:!-l ;o:td 10.1-J). 

A ��r�il�d J�qc:i?t!on of t�e syste�'s ���r3t�un !s si��n :� :��:�tl�g 
.... ;Hoc.:•Jure 2!04-3.1 .1n.J in t!le ..:;>�r.Hins ;>ro�.'l•!ure !'or t'H! ·� :.l 7-H"l 

r•:)'fG ''3" C".�..,lf:1g Syst•!nl !ur �;sa ·-·ith t�;e St<!l� C··.:.: r 1 1 u c  ''o" \ .. ,�•.tg 
Sj·s:•·"'· I'ha ·!.:::.•:ripti,•n fur :ha �sc ,,f t�.a c;y ��·;::� •;it� t:u� .\.'.:R "/"'l· "'1 
·-ill �e !.odu.lad in a sc�:<·���··�r.t r·�&·o.>rt. 

1.,0 S:atus 

·r-.e .:�;:�: .. 'rtit.)�S Cor l:u! ;tlt·!:a:":.1tf! J�·:;.y hP�t r.-&:.·��:-tl :;�·s:.: ,_:o ::te. 
�n·:!.··,r ';t�t"'J!.-o:•�s ::! :�r ..... ,:-�r sys:t·�"l �ave �lot ��··:\ .;-.· . ..:t! .\!'HI 
are not anticipated. 

-:"'�·� ..:·· . . �:·r.=-�...:""1 !'vr t;!�t! nuc!-''r :·"::.,·! :�s :-�·.·�; ···1 t ·� � 'iy�:'.·': :..o :.�e 
.. ·.�.�·.· �,,:,· ···� :. \·� ·�· ... S c!.·:.:r · ... 1:.':: :;: . .;;· :""l ! ... . t.! �.·:· � : ::...· 1!.!.-:·� •. · ! .. :.> 
t . . .. : ·-i. 
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t.O Sys:11:1 !:l:c:!=u E:li !lui;: Objac;::!."lu 

'nte �n�oposaci .U::a::--..aco !la�y Eu� lc:C'fai (..U:S) syscm �cs ca 
� � !lS 57sta::s cd � praposaci �=-= sol.!li sar.�n/ 
�-'3.1. c:!:=lac!.CU syS:c: U aacl.;:.:;J �Q SCu::l 1t:S'I:&e:2: "l." stem1-&• 
AA !:1:•� Daay �uc Clos.ci �o� ::.&ta: (!IEc::.l) sys:a is �-c••-'-'1 
ta c::a:spo::e !laac !:::i � .:.m£1 c:aola: &Ad ca J.Da. � seal e=ola:s 
eo tb cuc:.laa: s.a-""T.!.:as rl-"1&: -::a:a: sysa:::s. C=:::1Kd.cu i'o!::� ue also 
�l:'CI"l"'-:!ed cutsica ::a �al a&:cll.!.:ic :ndl.ci1-& t:) c�tu:e o�: �ed:!.cated 
� �te �r=c:u3!::g sysa::.s. 

'·. :�: .-

!.0 

na Sifaa.!!c !u:.l:t:!o11 of �· .U:mt sys;&:l � co rC:ave deu7 �aa: s:u:h 
t!:ac ce··::uc:o: c::telcc sysu:&. C:a:L �- br�!l: :o a:d. -a1-C21-ed &C a 
c:old sf:::!� c:=ec:!=ti. W'i:b. � uca;�c:!.ou of r-oss c:o::a tl.c-z 
:w.s=!c:::!oc.s, :!:s.f.s �e=. u !::ca:de<! eo ;�::vi� su!�!cia:c: c:na fla-.:r 
to :a!:� :a&�:� c:�a.lz:u: s�coot.�. 

l:'..a 00 .lZ� �S z::ci a l1e7 !luc uc!1a:::ia: � �- ::CU:Ced CIU & s!C.ci 
loc:atad c:u:s�a :!:.t ".IUC 7al.l of Ca !u.aJ. :a.:c!l!:; build!::�• 'tb:ee 
i'i;:• r.u:s 7'-ll. �- !:s-, ���d. f:e: :!:& e:c:i.s�; oa sys:c ?ii'i::l 7it:1:.:tu 
tb !:.:el ���-� ju.:llc.!:ls a:1c! ;acet:�:a �· f'-lal l:w:c!u .. J ��; 
':le.s: v.&ll. of & val"la ..-aul:. r. •• ?!i'• :-.:.s �'' r::u:-au i: �· va�?a 
7aW.t or c:.a?j1i::g uc:!z. l.!:la. !ook.-uj) co :ha �s ski;! ·.dll � .. c.zda 
la�ar if :e�ed. I: &c!d!e!cu, r::!lraa c:&�ed. ta;1s �-ll '&e pr:�v!c!ed 
au C. ..U:Ea i'ii'i� !::.sca.!.led out:si�a ==-• !uel b£:cil.!;:s .·,u.f..!:!�. �es• 
r::aps �r !Ia used l£c:ar :� c:=n::ac:: o�e: �edicai:K. 1.!:{1:!:!. ·.:uc:a 
1r.2C:�s:l!.:i Sj'St:C:S. 

�c:�r .:c:::�l c:a:::a.-s a:l! t&c pa:le� !or :ra::a.�z: of &l.l .u:a srsc:e: 
r:=;:s � ::oc::r opcatec! 'nlvu ..,..-11. �. :c:u::.:ed !:1 a c:::acol c:a:Uar 
loc:a:e:i :u..:: :a .!DS s��. 

!'b.e OECC:: 57s:e:: 1r::v!�u c:�ol!:g ·.::1ce: :o :h� .\!lS �:a::. ;U.c uC:.a::::ge� 
a::.c! ;tu::;J scai c::o!e::s. t� �::u a e.l::sed ·loop s:;s:a: :o ?r:v'-:!a a 
l!cuale !la.=:J.-.r !1•:::-ae: �· .u>El. �s:a:: cd. ::a :!"ler �=ar co· ;t=rre .. -: 
:!:le d!:�c:: =•:.usa :! :'2.ci!cac�7i:y :a �a �r'-==--=an::. 4 =�C.cu 

.. .!:c:ac::o: !s .,r:w'-Cid ::o ::ca.i:o� !:!:• le•.-al ol �ac:::iT-=7 !: :!:a c�::-..­
Sj'StC �u: �· .:1\IC:lac: ol. C:.:a !lEa c:ooler. 4 :-a<!.!a:.:!.oa ltrre.l. !.:::ci!c:a:or 
rl� �6!1 :-ac!��= level �-: is loc:aca� !: ::!:a .u:a s;s:� :cc::a 
c:::c.-ol :::::1. :! -:a�oac::!..r.-=7 is c!e:ec::ad, cp•�a.c:!.ou of :!:a c!eC%7 
:.ur:: :-c:ov&l. lcoiJ cd 1::.: us:1c:.i.t.:� t�c::; loop c:1:1 �e �:ad. a:d. � 
a.!!ac::� �ac:a7 bu: -:c.oval. c::olar !.sou:�. na :JEC� $7Stm !.a ::�:::ed 
ca. a sea::-:i s�c! a::.:i c:Qsisu of t:e. !IC:.� ;t�, be a: co:-�x:;ar, a=. su::1a 
:=X. 3oc:!'l r�s � :;. loc:a� c:u::!co� a.c: r-:ui• laval :ea: =�• -::esc: 
�&1.!. of :�a :'::al ':.a:d� ..... 'J �u!.:c!.!.:g cl! ac!j�c:enc: :o •�·.¢•=· 
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3.0 Systa Operation 

A detailed desc:rlption or tbis systect !s in the �est!::gllouse 
turnover doct:me:1t. 

4. o System Status 

The pipi.zlc tor the .\DHR system hu been desiped, !abrlcated, ar.d 
received on site. The skid. !or the .\Dim systm nth ita cor.,onents, 
tvo pumps, heat exchazlcer, valns and. pipi.zlc is completed. Motor 
ccntrol centers are on site. 'l.'he valve vault excavation is cc:mpleted 
and pipinc innall.&tion up to the second. isolation valves is ccmpl.eted. 
The electrical trailer is completed. Electrical paver and service 

· 

w.ter coa.nections vUl not be made until the system is put into 
ser-rice. Tie-in ot the ADRR syste= to tte exi.sting �ant Dim systm 
has been completed. The valve pit redesign and ::odi!'ic&t!on is 
currently under evaluation. 

'J 2i'O 



!4. Standby Reactor Coolant Pressure Control System 

1.0 Systems Function and tesi� Objectives 

High radiation levels and tloodinc in the reactor buildinc !lave or 
could potential.l:r render ::uch ot the reacto: coolant (RC) system 
elec:trlcal equipment and instrumentation inoperable. �ith ::such ot 
the instrumentation inoperable, the RCS should be ::aintained vater 
"solid". All alternate syste11 ot pressure control is required to 
�e sate and reliable cooling ot the reactor core, should 
control ot the existing system become umu.nageable. 'l'he standby 
reactor coolant pressure control (SRCPC) syste:zt v1.l.l ensure reliable 
core cooling by pertor.=ing the tolloving tunction: 

a. Maintain the RC system in a ·o�ater-solld condition tor 
natural circulation core cooling. 

b. !l.aiDtain 3Ut!'!cient available :IPSi! should ac pu:zp 
operation be required. 

c. Control the qualley ot the makeup tluid. 

d, Maintain :pressure vithi.n control li:1its �e accoc:codating 
ther.nal. and "t''lumetric contractions in RC system inventoey. 

2.0 Syst� Descri�tion 

The SRCPC S'JSte= ties into the existing l!igh Pressure Injection 
lines (see FSAR Figure 9. !-6) • RC syste:zt pressure is :uintained 
by three surge ta.cks &rr'-!lged in series vith a pressuri%ed 
nitrogen blarucet over the la.st ta.ck. ,\ tlu!d inYentoey ot 
approxi:&tel.7 tvo thirds ot the total tank capaci<;;r is su:ticient 
to :uintain RC syste: pressure du:-ing sudden RC S'Jstem inventory 
reduction transienu. .:. level co:ltrol va.:. -re at the tanks ' dis­
charge nll pre-rent nitrogen !'rem entering the RC synem. 

Long teo :na.keup vill be provid� by the char�inc pucp tak� 
suction !'%'':::11 an s.t::ospheric stor� tank. :.fakeup tluid condit!ons 
ar� adJusted � c!le!cal add1 ticn and !leati:� to :eet RC S'JSt� 
�ter qual1t7 requir�ents. 

The ?.C S'JSte: pressure •Jill nor:::l&.lly be ::aintained bet·nen 50 ani 
6oo psig �uring the intended cooldovn rrocess. 

The SRC'PC ::akeup systc v1ll be operated :anuall;r t:-0111 a local 
panel duri:l.g initial operation and !'rcc the control room a!'ter 
sr.ste::1 autcca.tion is cocplete. X&keup is provided in :-esponse 
to :ieeea.si::g pressure !n t!:e RC systc. ,\n slar::1 ·.ri.U. annunciate 
at the cont:-ol station vhen tee pressu:-e di!!erential bet•�en t!:e 
RC s.nd SRC:C :a£e� syste: reaches or exeee� 50 psi. 

-· 0 2/1 
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The SRCPC :Wceup system � &�revent ;rou depressu:!:ation on ':he !\C 
syste: vhen operatin6 in a vater-solld :10de. Overpressu..-i:at!on 
protection can be provided by i:lcreued letdovn resulti::a d!reeo;� 
t'rOIIl RC system pressure increase, letdovn ".lith concurrent ter::i:ation 
ot RC pump seal inj�etion or :Wteup, opelling the pressur!:er vent 
ftl-re, opening the pressurizer eleetrccatic satety reliet block 
'T&lves, or litting the pressuri:er satety :-ellet Tal-res (the latter 
tvo methods are undesirable and vill only be considered as a last 
resort}. 

3. 0 System Operation 

A prelim1naey description ot this aystes operation is nov ava.Uable. 

TITI.E: P:eli:linary Syste: Description Task TS-6B Standby Reactor 
Coolant Pressure Control Syste:, Revision l, dated� 23, 1979. 

4.0 Status 

Phase I ot the SRCPC :Wceup syste:l is completed and bas been hydro­
static� tested and operated in recirculation oode and in the mU.e/ 
mode to the RCS. The �e I vill allov local CWlual operation ot �he 
syste=. The design vork to ulti=l&tely convert the syste:l to control 
roCD operation (?h&se U} is ":ei:lg i.mple:�ented and !.s expected to be 
completed by October 12, 1979. 
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In the evenc of failu:a o! nar.:al o!!-si:a.�ower sources co cha !OP 
bussas. the 30P £l.ec:rl.cal l'ovar (30l'£l') syst�l!l �rovic!u an alcunaca 
saw:c.e of iJOWar = sarve erl�eing cacpane:u:s • :.-hicll �raviously 
d.icl l10t raqui:. loss-af-af!siea jlawar �ackt.Q ;�rotace!on and nav 
co=Ponents chat are pUI1nad eo be used or :.ay aa used !or decay 
hut: removal frolll the prf...=&:'7 syst:e:r. 

the B01'!:P'"sysc:a 1.s camplat:al7 i:lc!ajlaodant: o! the exis.ci:lg Class U: 
busses. 

'the !OPEl' busses an loaded an a ':aanual on.l;r' basis i:1 acc:or�ca 
Vi:h u:argency opera:!ng prac.eduru. 

:'!ad.i!icad.ans of iJOYer supplies uaoc.!.at:ed •.lith Scaam C.naracor"A" 
cooling sysc:ecs !lava bean given ?rlorley of 1:1st:allat!on Vith 
respect to :hose for C. Staam �nera::or "3" cool.!.:1g s7sta=s. 

The t:ese!:lg :equire::aoc.s !or the 30P!:? systa::s are to be si=ilar 
co those o t r:!la CU.ss U: s7s tees. 

'the !OP� sys::a:::�. shall suppl;r "over to the !ollavi:lg c:ompooanc.s 
md usac:�cad. awr:illa:!es at one r:!::a or mother d.e;:aoci!.ng u;�on 
:!la Sjleci!ic: si tu.at!ans:. 

a. 

b. 

c:. 

d. 

•• 

z 
. . 

�-

i. 

�adensaes P�s 
Steam Genera�r "A" Long ':a:-::1 Coali:1g ?u::1ps* 
Sea&:� C.:1er:u:or "3" Long Tao Coollllg l'u=;� 

Seco:1c!ar7 Sysc� Closed C�al!ng �a:er ?�s 

.Uca�ca !ltilt Sysc:ac ?�s• 
Secoada=7 Ser"7icas llva:- �; .. car Sc:a!o.er 
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� . • . . 

(., 

(·· 

c�-

__ ... ..., 

j. 

k. 

1. 

•• 

Al�C"!2&t:e Dmt Sys-:aa Cl.asecl Coo.L!:t �ct:uo l'o,:::;�* 
't«=pon."7 AtxdlfCT md Fual F.an� 31l!.l.c!i:' !N'AC 

C=dcsa- Vcm= ?.=;:s 

ll. IA:at:=ce· and c:cat::d. pcRr � a!:� systm:s. 

2.0 · Sy:rtm Dac:'ip1::icsl 

The 3aPEl' �a !=e!uc!es �.10 i::.c!e�ecs:!c1: ;e11er �ek bases (2-3 
eel %-4), eac!:t �eel ?J]" & 2500 b �eri cUesal. ICL'""11:::', a::d 00 
e!..�c 21ttuo pacp busses C2-! md. 2-4) �ad� =• 13.2 :CWO l!:e. 
'nl• leads auoc:.!.a'ted. �= c:::ol!::c sna cenL...-t=r "A" C'1l �ed • 

to cdc! m=.b.ancl busses. Ccr.:upc:=c.��"•t;ly, l.uds u:sce!.&'tac! �= c:::ol!::; · 
S":UI: iCC"a'tW "!" C'8 emmee":ed. � ann ::n::hL-1tei �as. na cc'.t! mci 
.-nt:l !:asses &ra ;c:vc-M bj" =a ,;::&y me! ��a d.!esel. ICL"'"a1:C:'S 
�r-d.'7'8l.y md. C'e1 t!1art.!=--, c!as!e,�"tad u t!:a"i='Syn mci "".riU.�a" 
�es. . . - • 

The ·diesel. le%:L-&ttn:'s me! USC�'tM &0':, fa::y �e= &...-. lcc:a"ted 
�c!cors :f=-: sou-� � =• t:c-!)i:e !:u!!.d!.=c. � l!.!asal. is a slc�- • 
mct:n-tad. pac:.T.cai• e::n:zplet:a �i-:!1 rta..�..:c �a:, !�!:a.!. !:l'jee-'-e= 
e¢�, md u:s�"ted !ns-==:.m:r:!cu mci c:=�ls. n • 
.,e..�7 �ed �oil s:an., eel r.:ppl7 �a:: ,..-:J!A!es . 
�!c!e:t :'UL...,.. !at: OtUt ay = :'&":M load cpera"tictl. !: �-:!en, 
CL-s v-'..lll:e �!.c:.!ent 011-si"ta �el. cU :-.sa� t= cpL-ca � 
diesel. IC1L-&'tOrS &"t :-at:m load !:no�-��.�� 'tO ob� 
�al :ouuppl7 pll:.S a eou::::-e.r, :a:-r..:. 

Sui":3ble !!..-. �ee--icll -.dl.l �a �v-!c!ed :or �· ci!asel. ��e..-r.:=:-s 
&%1c!. amrlH£"7 S7S":e::s.. 'nlis may i:lc:l� & !L-. � se;:c-z-"=ct :a 
� .. -a !':e.l ell t2:.ta mel d!uels ar & !!...-e s-.lppreuic::l �-=· 

�It c:!..--=i� !:zru!cers, pn..-!CU$17 used for c:enc!e.::sa-:a !:� pu::;:s 
2A me! 2!, bYe bua =cdi!!ed ':o c=::� C. 2-3 (�) a:1d 2� (":lhi":e) 
busses to t!lei:o respec-:in srl":r:.':iU%'. ael.ays U'1t pr.:rrlc!&d 
at: <:�• bussits ta shed all. lc&c!.s en l.a�-cf-c�si':a ;�c-.ter. Tbe 
exi..s-::!:1' bus �·=- sc!:cas t!lat: ':-av-!.c!a c:on-..!:u!':T c� pcvuo S\.Z:Pl7 
by �-t::'�e:" �0 Qe �t:.'Ul:' '::':S�or::le!" t �- �ee l� !:r:zc:': • 'ro 
ac::::=cdau -:!lis • t!le =•\to unde..""'r'Ol":3v;e c!anet:!on sceeas bc:luc!e a 
10 sae::ud delay.· · 
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The 13.2 leY l!.:le St:;�pl!.e.s ;eve �o :e :!.-e'.llat!:i wr.:er pucps me! 
t!fei= usocia'ted amc.n !aries. 'nU.s l!:e !.s ;o-.te.-.d �y a US k7 tltt­
wor!c which is bac:.tced by �!on -:=!:!:as u;able o� !leini ener!.:ed 
independen<:ly ot ee 230 leY nll't".nr.!c. r.:a l3 .2 k7 l!.ne hu �!c:!.er.'1: 
capac!-ey '1:o su:": a second ci..-:J.lA't!:li �co )lu:tp �. one pu:::p is 
S'1:ill operu!nc. Hoveorco, cm.l7 one � !.s nor--&.U7 req,ul:-ed. 

Ci.-c:uU'tini vuer � ll: !s disc::=�a1! s: the!:- hreakors c:an be used 
to cazmec:t �e nev paver suppl7 to !:usus 2-5 cd 2-6 respec:-..i?el7. Bu.u 2-: 
SC"'rU pump• U and lC vhic!l C'8 usoc!r.ld wi-:h S'1: .. m renuouor "A" 
coolin I S)"ftems. Ccr%'es;lcmdin�y, buss �-o s�s pc��ps l3 md ln vhic:!l 
coe auoci&ted vi-:h st� rent�r�:tor "3" c::ollng systllliS. 

3. 0 System Operaticm 

The SOP!l' system nor.u.l.ly provic!e.s �e: pcmco capab:Ui�!es and is 
nat operati:1i. 011 loss<-oesi�e rcr.ta:, �!:e �si�e power supply •• 

br1takers will open and �e diesel rce..-s •• ! s w4-ll be �ad. md c:.-=e<::sd 
to t!leh- respe<::in busses &U'te::&'1:!""a.!J.:;. I 
Lcad.in& on �e diesel rene.-a'1:ors , c:=ec-.!cn o� -:he 13.2 leY line, cc! 
� ot the c:L-:.tUd:li ua�e �· r..:.l be )l�or.:led cm:uall:r � 
the c:cmt:'Cl roe::� !:1 ac:c:oranc:e �a e�hed �edure.s �or ce 
various po'1:an'1:!a.l p� c:ondi":!cms. Fe:- -::e "r-aT' and "-.th!�e" l:usses, 
:oe'1:Ur%1 to t1C1:'C&l. paver !s ac:c:e:pl!.s!:e-! ::z:::a.U:r by �-� opening ce 
diesel breake:o md er.s c:l.os!::r ee c�s!-:e suppl7 bru.tcer. For t�e 
13 • 2-lc-7 .l!.ne, a :os� �o cor.al pc-.te:o r..:.l be c:=eolled :umu.a.ll7 !17 
c:los:!ng -:.ie nor.!l&l. supply bru.tce:o �a!=- =;�e:U::i ee new suppl7 
breaker (not: ems�e:o). 

The prima:;{ c:oneol. c:ea:m.o for the 30?=:? syr.:ecz is the c:on-=ol :ooccz 
eon'C'Ol md :ac:n!::or!::; c:apa!lil!� u.!.s-:s l=c:&ll:r �=r �he diesel 
&me:oa'1:ors. 

POOR ORIGINAL 0 275 



·. 
·� .. :: .. • . . . · .. 

Iaid.&l. sur:u;» tasd.ng � nr!!y proper system &:1d eoc:ponanc: 
oparabil.ic:y, eh .. adequacy of opa::ad.na iJroeadu::as, and e:uun 
adequate par!or::anc:a c:apabille!as of ehe BOP!l' Systa::L. l'ariociie 
c:esc:inl \lill be i'&r!ocaci i:l ac:::orc!.anc:e �:!1 prcc:adural ::aqui:e­
=anc:.s and. any atic!id.o� casc:i:ls and ca!:lc:aaance :aqui:ecan:s 
by a• eocponanc: :�&nufae:u:ers. i'ar..cciic: cu d.ng � verif7 
proper breaker aetuad.ou, ciiuel su.rtins aud S7Uehrou.1Ung, 
fuel oil. qualic:y, and brukar positions. 

4.0 Sysc:a: Suc:us 

The vork. for tha u;tsradeci 30P e.l.ec:c:..-1ca.l pov•r systUl !.s 
approxi:ate.l.7 95: c:a=pleta. 

'th.e fua proc:aed.on an!(i:1eeril1g &:111 eons=u.c:=.oa 
are approxi=ac:e.l.y SO% c:ocplace. 

'AW:0111ad.e lull& oll sysc&.::l !or"�11i:a"�asal is 
c:ur.:eucly being dasiz:ed. 

POOR ORIGINAL -· 0 276 

• .: " ;;;s:;.! ;:-
-· 

. 



· '  

(.� O. Liquid ladioac:eiva Wasta Proc:assi.n& Systas Ti:le "!PICOR II" 

1.0 Sv�teD !une�_oa an� Design Critet'!a 

2.0 

'the system is designed co clunup racl!oac:d:re liq\dda so u 
. co produce vaur c.apabla of being nlaued lr0111 three Mila 

Isl.md: CleatU19 inc:ludu removal of -:acli.oisot:opas mel ch�.c:.al 
couaC.eucmu co comply vith PI.mc Techaic.al Spec:i.tic.ad.ca.s 
tor Yacer lel.euu co !:he Su.quebmn& liver. The dasip is 
beiD& opd.:li.zed vith rupee:: co AL\lL\ cca.s:!cierad.oua. 

Iutru:uat:atiL':l and c:oucols w-'...ll be provided for :zoaieor.ng 
ot system per!or.:w1c:a. Yacer Uovs will be :DOaitored were 
!:he values are c:rleic.al co che pl'Oc:ass and or system saleey. 
Inline :DOait:orlng and a ccm-prehea.sive sampling systa vill 
be provide.! for t.'torougb mal7su of syscm vacer clemulJ 
pet"for:ance. l.adiaeian and &i:bor:se :aoaitortllg e<{\dpmau: 
vill be provided for: analysis of. ac:eiviey levels. 

Shielding is being provided co :rlnhi :a exposure rwud to 
!:he operad.oa of t!l:is sysctJD. 

Al1 !N.\C sub.-ysta is ut.il..i%ed co c:lunup and :110aicor my gases 
chat :light: be released !1:'0111 ::!le liquid proees:sia� sysum. It 
isa-c:be goal eo cini::!.:e gas nla.ases f.'rCm che system, however, 
should they occur, cb.y vi.ll be clemaci co nduee aay nleasu 
to che etrrlroamanc. �ai�r!ng of the ai: ex.'lausc \rl.ll con­
tinue co detect any potent� radioacei•re zas . .\ slight neg­
ative pressure is projected co easute building inleakage will 
be escabl!.shed. 'the sysce:: is being opei::1i:cd �lith :espee: 
to AL.Ul.\. c:oa.siduat!ons. 

Svsi� Descriotioa 

t.!.quid Proc:essing 

'the 'I'!il Stat!onChemic.al Clun.i::1g !uilciing is being used :o house 
che syst£11 aloa; �lith the ex!s:ing eanu;e mel su:np LUsting 
in c!ule building. Piping and pu.c�ps are p-rovided fo1: ':l&ter =ove­
menc: chrough elemup '1usels. The sysea:�r is composed of a pre­
filter. �JO de:illerali:ers and aa af�er !il:er. !he prefilter 
and deminerali:ers ':till be designed for ease of hookup and dis­
c:onnac: to al.lcv for quia illst:lllat!on aad n::.oea. reli�bla 
re::oval. 

!he i'r�ry c:ompocenes are a !an. an ai: cleanup !il:er ::ai�. 
and neeess&�/ duc:!ng. 4ha oain HVAC c:ooponenes loc3c:ed L�­
eer.ual co :�e 5:�-:::!....-:: Chemical Cle3.ni:tg 3ui!ci!:l� • �u: are en­
closed i� e�ei: ovn shel:er. 0 2 1 1  
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3 .  0 STST!:.'I OP!:t\Tiotf 

The Awdllcoy 3uildi:lg EmL""'I!DCY � Cleanup Sys-:c =as� � a  
ftDC!cr supplied Uquid :oadwas1:a pr:c.u synem whic:!l !s loc:a�ed· in 
the Oadcal Clemi::g auiU.ing. The sys�em is desii:ed to �ta 
by t!leat:!.cm and iou exc.hacga approxi:latelJ'" 400 ,ooo saUons or 
radi�.,. �· ��co c:c:c�aiaed i:l t!l• Auxil1 &:'7 3uil&; � r.c On!.� 2. 
Ccmtalll.i:lued n-ter will be pumped t::em a c:ocnec-'-cn loc:a�ed 011 1:!18 
Mi.scel.l.anecus �as-:• Holdup rank CilDI.-l'-2) by a pucp loc:&'ted in the 
Ocic:al Cleaninc 3u.Uding 1:hrcuch t!le yurd and !=o t!le �us syrta=. 
Ted pipiq will. be cc::.lcsed. vithi:l a �  pipe, t!le end �  wbic:h 
te::':ll.i:&�u !:aida 'the O«Dieal. Cluni.n( 3uild•ng. 

�ed V1lter will be c!allftHd to the Clean �a'tc Raeaivinl l'a:k 
(CC-l'-2) tar sarpUDg and analysis and pa::ped. to C. r.iquicl WU'1:e 
Duposal Syrtem o� 'nfi Cnit l � Unit II �r::r d.iscl:arz• � vithin st:.es . 
ar ems�� to the oe Spec 7a'tar Receiving !!a1:c:h l'&nlc (CC-t"-l) �or 
rec:rc:.li=i t=ou;n t!le process sys1:m. �ahill1:7 also ex:!.sts to d!...fcl:a-6e 
to a 'tank t::-=.'< .  · 

The Cheic:al Cleming 3u!U.i:lg (CO) has b .. n :w!e i:tta a low lawge 
cou.41:!.ucent bu!.ld.!.ng and pt'O"Iic!ed with an exhau.r.: ?en":iU�= syncs 
to lll&intain t!le buil.di:1g u a nep't!ve p-ressure. H:E?A and �=al 
�...lter-=; is i)rov!c!ed on the ven�-lzticn J7S1:am �h!ch d!schcfjas 1:0 a 
local nl!Clc &1: the rcct UDe ot t!le CC3 vha=e all e-�ue::-: &!:- is 
:DOni�ore d �ar radJ.oaC":ivi�. 

Ncr.llal operaticn ot the proc:ass!.:lg S731:e:1 will be by reou Cleans exce,-: 
tor "':L.�ut operadous , such as Sa:19l!r.i .nd C::cicU &l!e'ticn . �� 
relll01:e srstc:a operations are c:cnt::'Olled !:'CIIl �. 't"1 �.oui-:ar Cotrc'ol 3ui!d!:1i 
lo<:a1:ed OU":sic!e <dla nt:tr1:!nlut cor:1er ot the Che:1!c:al Cleminl 3u!.:.�:bg. 

Remote hacd.l!:lg ot spent rasi:l c:� !':-om <dlei:o positicn i:1s!da the 
Oemic:U Cleaning Bu.Ud!:lg to t:e t:omspa� cask and t::"UC.� L-e prov!cied. 

The sys-:m !nt�ac:e vi -=!1 -=!le T:-!I !Iai <: 2 �dvas-:e t)isposal �eel.!.a::eea 

Liqu!ds Systt!!D, ce nrt t1ai<: l Uqu!d Q'U'te DUposal Sync, 
n.m.ineral.!.:ed i'ater Sysum m:sd the Semc:e � Syne:s. 

14.0 Sta'tU3 

'nle syste::s is c:c::plete IUld. is undergoifts a �al �era'I:U!.�J' �rogrc. 
Opers.tor tra.ini:1g and quall�c&t!on is c:e:::pleted. to tt:e er;eat th&t 
su!'r!cient �!'&tors ha"te been qu&l.i!ied to ot:e:-ate <;lle r.;ste:n. 

POOR ORIGINAL 0 2 / 8 
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Q. Staging Facill ties tor Devatered Resins ar:d E-raporator Bot1:oms 

A. �G 21 - Inter1:1 Solid Wa.ste Stqiz11 Facili� 

1. 0 Syste:: Function and Design Criteria 

?acUities are needed -eo stqe devatered radioactive resi::t 
geuerated by EPICOR I and :.:PICOR n untU they can be 
shipped to a burial site. WG-21 vill provide space for 
interim stqing untU 'IIG-22, Solid Wute Stqing Facility 
is complete. Contact readings on the surface ot the 
!acUity vill be less than S rrrr/hr. 

2 . 0  Syste:: Description 

The tacUitj' consists ot 16-54" diameter cellS and 12-84" 
diameter cells to receive 4 • x 6 •  and 6 • x 6 '  resi.ll 
liners. The cells are to be installed 1!1 the Unit 2 
cooling tover desUting basin , backfilled tor shielding 
and capped -.r1 t� 3 • thick concrete plugs. 

3.0 System Operation 

?ive ( 5)  :::PICOR I �esin Liners are staged in the tacili ty 
avaiting shipment. 

4.0 S7Ste!11 Status 

_ Construction ot the !.nteri:l solid ·.rute stqinl tacU!� llas 
· been completed and is operational. Additional shielding 

( lead bricks ) vere installed along the inte�ace bet-.1een 
t!:.e cell cover and �acil!ty top to provide shielding due 
to stre� on tour ot the tive cells loaded. Readings 
a..--e belov the 5 ::rr/hr des!gn criteria. 

3. ;.-c-22 Solid ilaste Staging Faeill";-J 

1 .  0 S73te:: Func!ion snd :Jesign C::-!.teria 

:'ac!l!:!.es are r� .tuired to stqe the !'ollov!.::g radioactive 
wutes untU !hey em ce shipped <;o a burial site: 

l.l Devatered radioaeti·re resins tra:s. E?ICCR I. 
1.2 Devatered radioactive resins !'rom ::PICOR I:::. 
1.3 Devatered radioactive resins or solidi!'!ed evaporator 

b0t1:oms tree �te::s used to �oeess �ater :ore radio­
active then tha-e ::recessed by !?!COR 1. or ::P:::CCR !I .  

� e  s� :eets the seismic require=ents o t.  ?.eg. Guid� 1 . 14!. 
Con-eac:t readings on the sides or :he !'a.c!lity T..ll :e less t:an 
o. 5 ::r: fl-..r and less -:han 2. 5 =::lbr on the <;op. 

U 2 / C) 
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2.0 System Description 

'l'he tacilit� is duigned as a modular one. Each oodule 
consists ot 60" - 84" diameter cells inbedded in concrete 
and capped vi th 3 '  thick coo::rete plugs. Each cell hu a 
drain line to a sump vhich vill serve three modulea. 'l'he 
IIUIZlp is designed to collect any leakqe trc:c liners 
installed in the cells and meets the seism1c requirements 
ot Reg. Guide 1.143. 

3 . 0  System Operation 

'l'he taeillty has not been constructed as ot this �-�rt . 

4 . o  System Status 

'l'he shield cask transport and transfer cask have been received 
on site. 'l'hey are being utilized by Met-Ed and EPICOP. :I 
personnel tor training purposes. 

Design is complete and EQ{i s have been issued tor construcU.or. 
ot the staging raellity except tor final greding. 

- - -The mudm&t, bue ..:at , and tint tvo 11.tts ot cenerete tor the • 

taellity have been cccpleted. .All cells are in plaee and 
braeed. Some delay in construction occurred due to he•-� 
rains. 

Purchase orders have been plaeed tor all major CO'.ApOnents ;  
tabrlcation o t  the sump liner appea.ts t o  be the .:ontrolli.:lg 
iteo tor racllit7 eoopletion. 

. . 0 2 8 0  
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s .  luclu.r SuspliAc Srstea 

1. 0 Sr-t .. FUcc�!cu � �eli� ObJe�iT•I 

:'hia cucleu au:pliq syst• h to �e u.eltd u a tempor&r"J' liquid vute 
scpl..1J2g tacWt7 to all.ov 1':-tt Uc!� 2 recoYer1' opentiona to continue 
vitbout i:lter!eriq Ul. the ccr:s&l operation� o't Unit l vhen that \IIUt 1a 
returu4 to serrice. It �ll ·�roTi� a siJ14le C')Dtrolled at at ion whereby 
tlU:.4 auplet �lAY' be te.lcec troa twa other vtae S.zmacc:eu1ble tor local 
uapllq r.Ad./ar trc:a t&QQ that require treq,uent sampUq tor &nal)' .. a ot 
chu.ical �ct rlll1oc:h.Uotl coutect . I11clu41td 1n the laa:tpl.inc ac:�e vtll 
be c:apabU1ty tor rwpl'ftentatiTe au:pl .. ot Unit 2 Reactor Coolact trom 
the preuurber ste• or vater apace or up1trt111 ot letdovn coolers • and 
fror& U1e )Uni-Decq Rnt S7Sta, au:plea trOll �he tb.rH Unit 2 Reactor 
Coolant al.W Tack.l , t1zU t 2 Miac:ellan...,u. �ute l!old-up ':ank and the nev 
Fuel Pool �ute Storace Systn c:onta.ininc liquid vute t'%'0111 �oth tile Unit 2 
Reactor !-JJ.U.i:c Sump IU1d Miac:ellaneoua 'lute !old-up Tank. ?:-oT'1s1ona 
shall &lao be provided in tl:t4 ar-tem tor :oa1�orins ot boron c:onc:entration 
i:l the reaco:or coolant . 

2 . �  Syst- :esc�i��ioo 

��i� 2 S�le ��•• ·Jhich ,resea�:y � ��o �� l sacp�r &re& shall 
�� rere�ed tO & :leW SAmple SU'c to be :ocand its the ruel :t&::dl!::i 
!uild!='l 303 '  elur.icn ot '..'nit � .  !:1 ·an &ci'jacent :occn, t�e so-called 
":ladel :ooem" a �ot"'ftOCIR•:o ;ll&l.l. ire !nS't&lled. 

':'he syr:e s1-.&ll ;ronde �ar 4�-:-e :-.cyele . ;ur1• and ":"e':"J.%":1 of vas�e 
liG.Ui� . ?u:'cinl ot :-ad!o&e.dv. ;ipin1 sM,il �. ;:er!or.:�ed. prior to 
�all&�!on ot eev sample lines. 

Orai!1Aie �em ':!le s�le s!nlc will !le rou�ed -:o t:,e :'ud ?eol �uta 
�·��· 3ys�m. A shiel:!ed !:ot':le to =ll•� :Oa!:l&ce 'll!.ll wo !:e 
provi�ed. 

AU ;�ip!::1 ,  7al.•r.s and ec:ar;cunts o� t�e SU9l!:lr SY$t� v!.!.:. :�ee<: t�e des!� 
eoadit!cns ot the sys:eo wit� wh!c:b ��•1 are assoc!&ted :r 'll� �eet 150 
?S!i and 200°!'. �:>!.l:ar7 eoo�� Sc:;ll!:ll poi:lt: �.:1 have t.�e du!p 
eonditicc of 2500 �Iii and 670 : ·jp to T&l?e S�S·�·1� . 

AU- ex.'1all.S":ed �= �· n::ple hood 'll� !le !!.! ':tn<i t!l:'�.:ch c:!l.areoal and 
RE:l' A !llters and ilichU�td to tl:e A••x1" 'U7 3ui :� !-J vet:t�t!� S7Stt:: 
ex.uust duett.nnok. 

A det&!led deser!pdcn ot <:."le syr-ems epr.� !.en !.s no� :ret a�!.!�le u 
desip -:!:&nges are still !:ei:c '9cle. ':'h..!.s �ese:o!?�!en s!-.&ll �· 
!.::cor-;ct"atet! � & subsa�.:ent �;cr-: . 

�. �-:·� !es!� !s esse�-:!&::7 e�?ltte. 
;.:-�c=eo•� !s b ;r-:r.us . 
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• · '1'. �-Decay !eat Ele!IIQYtll Sr-teta 

1.0 Srst• 1\mctioc eel Desig:l Object1n• 

':be •�eitic tlmct1on ot the Ml»Ut eyna 1a to l"'nK1ft d.eea7 h ... t tucn 

that the reactor cool&at ayat• CIA be broucht to and :&1ntaiue4 at a 
col4 ahutc!.ow couc11t1on. '1be .,.ata 11 inteadec1 to prQvida tu�ticteut 
C:Ol'e ncrv to lll&int&in reactor coolaat IU!Ieooled. 

2 . 0  srn- Descriptioc 

'the tvo MDIUl pump• ad tva baat a:cbat:�Cert vUl be mouzrtd at the 
IOUtb ea4 ot tlse 280'-6" el.,..tiOA ill tbe Ml b&lldli::IC bu.tlclll:lC• 
lev pip. rw11 v1ll be illltal.ld tl'Oill the uiltiDC DBR qstu p1ptnc 
to tba cev •qu1pact. Cool.izlc water to the beat ex.chazl&ert 11 
proTidecl by the uistine IUcl.ear s.mc .. Closed CooUq: srtte:& by 
.. aa• ot cev pipiz1&. One pump aAd one b�at exeh.a.neer caa aeecc:mod&�e 
the current 4ecq heat lo.d trom the core .  

'the .,..tea v1ll l:e capable ot bei:l.c moc.itorec1 and cont!'Oll& t:-e= a ·. 

new control paAel in the control roaa or a local coutrol panel. 

'1'he systm �ipi:lg &ad cc:aponeut1 an sull to :1n!::in the TOlume ot 
reactor c:oolaat out•id.e ot the reactor buildinc. 

3. 0 Systc Operation 

A. c!et&ll. system description ac4 operatinc proceclun v1ll be avallable 
by October 15 , 19T9. · 

4. o Srsta Statui 

'rha encineerlng is approxaa�ely 6c% eOI:Qlete. ?tptng !abrleation 
and install.aticm 1s about 10� co:plete .  'l'h& el.ectrlc:&l and itVAC 
install&ticn are less than 5S ecmpl•te . The �eat schedule tor 

completion is Dece=ber 24, l9T9. 

POOR ORIGINAL 
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t1. Alternate- Condensate �· Subayat• 

l.O S,-sta ?wlc:tion and c .. t;n Cibjec:t1n• 

The alternate co:sdenute pumps are tctecded. to proTtde b&Ciup to tli.e 
u:1atiq cocdenaate pu11111 to � teedvater to tha st•• a-nuaton 
tor dec.,- heat nmanJ. and/or proTide teedv&ter to �bAa- t����porUT 
crd lf&rT boller (.aH separate •ect!on tor tapot'UT �UT boUer l. 

2.0 tescription 

'rhe tvo 50 Gill alternate c�nsate pulllpl are piJ)ed to take suction 
traa thAt cocdeuer hot veU and diseharce to thAt stem generator 
thrcuch either ot tva nev eocdecs&te 4ezd.neralizers . 

3.0 S75tc Operation 

,\ systa deac:rl.pt!on and �at&Ued OJ)«r&ting procedure. vUl � 
an.il.&ble on October 15 • 1919. 

4.0 Status 

The systa 11 i:lStalled and currently going thro� startup and testi:IJ. 

Q 2 8 5  
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l.O STStem Func:tion and Dedgn Objec:ti"tes 

The tapor&rJ auxili&rJ boUer tYatem is intended to f".IZ':11sb 
stem to the Unit 2 turbine &l� seals so that the existing 
auxillar.r boUers (Unit 1.) ea.n be shutdovc and serrleed. 

2.0 Description 

The te:arporu'7 (skid mounted} awdli&rT boUer 1a aesisned to 
recein teedvater troal the alternate condenaate puz:zps and 
dellnr 185 paic ateu to the Un!t 2 awd..liar,r ate&lll header. 

3 . 0  Syata Operation 

A deta.Ued. operating procedure vill be anil&ble on October 1 5 ,  l9T9. 

4 . 0  Statu. 

'n1e boUe akid 1a 1A pl ace and the !nst&llatior. or the !'uel, 
stelllll · an4. t�vater lines is a�telT 60� c�ete. 
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IV. Radiological �nitoring 

Th.b sec�ion contains an Executive Su:mary ot '!MI Units I &. II 
t..lqu.id and Guea\a Releases u & Rei'Ul.t ot the Incident ot 
:.larch 28, 1979 and coz:rtinu1ng throuaho� AU&Urt. . 1979. 'l'&b1es 1-9 
l)rorlde add1t1onal data tor liquid d1acharges to the Suaquehamla 
River. 
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.... U�IVI SUtiWlY Paae 1 of 2 

TUIE! i41U lSLAMD UHlTS 1 AHD II LIQUID AHD CASECU� lELEAS!S I 
l et ln�ldeot 2nd 
Quarter Period • •  Quarter 

1/1/79 l/28/79 4/1/79 5/1/79 6/1/79 4/1/79 
otsalAICB un!WAYS to to to to to to 

lll ll7'1.. ll31l79 
l 

4ll0l79 5ll1l79 6lJOl79 6llOl79 

J .  Liquid laleaaadt 
(a) (a)· ' (a) (a) (a) (a) 

a) Concent�atton (�Ci/cc) 1 . 291-8 7 .441-1 1 .811-7 2. 59£-8 2. 681-1 8 . 74£-8 

b) Dhehara•• te .. (b) (b) (b) (b) (b) (b) 
Trlt1u. (Cl) 0.277 0.10 1 .67 1 . 98!-1 1 . 77£-1 2.05 

c) JodJne-131 loleaaedt (a) (a) (e) (a) (a) (a) 
1) Concent�atlon (�Ct/cc) 4 . 971-9 7 . 1 4£-8 2 .27£-1 7.221!:-10 • 3 . 68!-ll 9 . l 6E-9 
l) Total Actlvttr (c1) 0. 107 1).096 2 .091-1 5 .51!-l 2 . 43£-4 0 . 2 1 5  

c...J 

r.._ d) TtltJu. �eleeaeda (a) (a) (a) (e) (a) (a) 
1) Concentration (�Cl/cc) 4. 83!-6 5 . 1 )1-7 7 . 951-7 7 .05!-7 4 . 601-7 6. 72E-7 

00 2) Total Aetlvlt7 (Ct) 104 . 1  0.69 7 . 34 5 . 38 3 . 04  1 5 . 7.6 '="" 

u .  Airborne Iodine laleeaeda 

a) Quarterlr lat .... late (�Cl/eec) .5.8!-1 j . e!-1 1 .20 9.891-l 2 . 12£-5 1 . 22 

b) Total J-I l l  �•l .. aed (Cl) 4 . 51 4 . 57 9.48 7. 81-2 1 .67!-4 9 . 6 ·  

I l l .  Noble Caaea leteaaedt 

a) Quarte�ly la1eaae lata (Ct/ .. c) 1 . U  1 . 1 2  1 . 41£-1 1 . 74!-4 . .  J , 00!-5 1 . 4 1 !- 1  

b )  Total noble 1•••• ret ... � (CI) 8.8)!t-6 8 . 83!+6 1 . 1 1!+6 1 .l7E+l 2 . 361+2 1 . 1 1£+6 . .  

FOOT ltOT!S t 

e) Conccmt rat lonlt ero bAaed upon actunl HI)C'J' rlowa. 11teeo •�• conccntrtttJone in tho oft luunc avcraac:d over tho pol'ioc.l. 

b) ThJ• date Jncludee 1-lll relcaacd to the Su•qu•l�nn• liver •• • reeult of the THI Unit II accident oo 3/28/79. 

I 



· ·  .. !XECUtlV! SUHKAIY 

nlltE£ HILE ISLAHD UNITS I AND 11 LIQUID AND CASEOUS llELEASES 

DlSQL\ltGI:! PAnNAYS 

I .  Llq�ld Relea .. da 

a) Cooceutrat1on (�C1/cc) 

b) Dlacharaea leaa 
Tdtlua (d) 

c) lod loe- 131 Releaaed: 
I )  Cooceutratlon (�C1/cc) 

� 2) Total Activity (Cl) 

� d) Tr1ttua Releaacda 
ex:> I )  Concentration (�C1/cc) 
-._, 2 )  Total Activity (Cl) 

11. Airborne Iodine leleaaeda 

a) Quarterly leleaaa Rata (�Cl/aec:) 

b) Total 1-lll releaaed (C1) 

Ill. Noble Caaea Raleaaeda 

a) Quarterly leleaaa lata (Cl/aec) 

b) Total noble aaaea releaaed (Cl) 

FOOT HOTES: 

Jrd 
Quarter 

7/1/79 
to 

7/ll/79 

(a) 
3 . 63!-9 

(a) 
2 . 54£-2 

(a) 
4 . 791H l 
3 . 3�!-4 

. 

{a) 
7 . 20!-7 
5.04 

1 . 58£-6 

1 . 24!-5 

4 . 12£-6 

l. 2SE+l 

8/1/79 
to 

8/ll/79 

(a) 
2 . 24!-9 

(b) 
1 . 59£-2 

(a) 
S. l4E- 1 1  
3 . 79!-4 

(a) 
3. 20£-7 
2 . 27 

l . OSE-6 

8. 28£-6 

2 .49£-6 

19.62 

Paae 2 of 2 

.. ' 

a) ConcentratJona are baaed �pon actual HDCT flowa. These are c:onc:entratlona ln the effluent averaged over tbe period. 

b) Tbla data .tacludu t-Ill releaaed to tba Suaquehanna River aa a reault of tne TKl Unit II accident on 3/28/79. 
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TABLE 1 
----------- LIQUID R.ADIONUCLIDE DISCR.\ltGES 

FROM UNlT 1 U ISOTOPE 

bdionuclide 

's 
slcr 
SftMo 
S lco 
S9Fa 
&oeo 
6 5zn 
9SNb 
9 Szr 
"zr 

"Mo 
1 03au 
l l

,
Oq 

l22Sb 
l21t% 

Ult 
Ulllxe 
l Ut 
1 3 3t 
U3Zixa 
l Uxe 
u"ca 
usc. 
U7ca 
t �toaa 
l .. OLa 

1/1/79 - 3/27/79 
Activity 

- {Ci} 

�- �:.+1 
1. 65!-3 
3.36E-4 
2. 13E-2 
1. 33E-4 
1. 19E-3 
3. 94E-S 
1.43!-3 
1.11L-S 
8. 88E-S 
8. 56!-6 
7.37!-5 
8. 32!-4 
5. 18!-5 
3.77!-5 
2.S4E-4 
2. 60E-S 

2.60E-s · 
9 .9SE-3 
3.2lt-3 
1.:2E-S 
4. SSE-3 
2. 88E-S 
3.94!-4 

' 
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TA.BT.E 2 
LIQUID �tO�CLIDE DISCHARGES 

FitOM UNIT 2 · 'By ISOTOPE 

1/1/79 - 3/27/79 
Activity 

R.adfonuclida . �Ci} . . . . .  

'a 
2 .. Na 
.. lAr 
Slcr 
SltMD 
seeo 
"eo 
s9ra 
so co 
95Nb 
"Zr 
99Mo 
103Ru 
llOAI 
UDIIIAI 
122Sb 
121tSb 
Ul t 
13lt 
133x. 
133�. 
l31tc. 
USx. 
U7ca 

lltOL& 
1 87" 

7.81E+1 
1.82!-2 

· 1.19l•S 
2.10!-3 
1.13!-2 
2.1U-1 
2.29!-4 
1.39!-3 
3.88!-3 
4.2!-4 
1.59!-4 
3.85!-5 
2.10!-4 
1.07!-3 
1.98E-4 
1.01!-4 
9.26!-5 
8.82E-4 
6.92!-5 
3. 13E-2 
1. 34!-4 
1.94E•3 
3.89E-4 
2.18!-3 
6.98!-4 
3.43!-4 

' 

D 

� 

• 
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TABU: 3 
LIOUtD RADIONUCLIDE DISCHARGES 
FitOM UNITS l A!m 2 BY ISOTOPE 

1/l/79 - 3/27/79 
Activity 

Radionuc:lide (Ci). I 

'a 1.04E+2 

21tNa 1 .82E-2 
r.1Ar 1 .19!-S 

Slcr 3. 7SE-3 

Sit MD 1. 16E-2 

seeo 2.32E-l 

s9co 2.29E-4 

s're l.S2E-3 

so eo 5.07E-3 

6Sz. . 3.94E-5 

95Nb 1.85E-3 

95Zzl 2.36E-4 

91zr B.BBE-5 

"MD 4. 71!:-S 

l03Jlu 2.84!-4 

no A& 1.9E-3 

nomA& 1.9BE-4 

122Sb l.S9E-4 

12ttsb 1.3E-4 

1311 3.47E-4 

l31ll;x. 2.60E-S 

U3t 6.92E-S 

U3x. 4. 13E-2 

U3=x. 1.6E-4 

l31lc. S.lSE-3 

13sx. 3.89E-4 

lllic. ' 
l. 22E-S 

U'7es 6. 7JE-3 
1ttosa 2. S8E-5 
lltOt.a l. 09E•3 
U1w 3 .43E-4 

Q 

� 

• 
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R.adionuc:lide 

'a 
32p 
Sl cr 

SloMn 
ssco 
&oeo 
89sr 
90sr 

95Nb 

9 Szr 
l l OlDAJ 
l l l t* 
u1mx. 
132t 
�33t 

· t ''x• 
13"c. 
13&ca 
131c. 
litO!& 
lC.Ota 

TABLE 4 

LIQUID lW>IONUCLIDE DISCHARGES 
BY ISOTOPE 

3/28/79 - 4/30/79 
Activity 

(Ci) 

8 . 03! -o 
1.10! -3 
3 . S6E -4 
3 . 7SE -4 
2. 08E -2 
4. 60! -3 
1 . 38E -o 
3. 32E -2 
1 . 79E -4 

4. 92E -s 
1.14£ -3 
2.S3E -1 

2. 98! -3 
1.23! -4 

1 .12! -2 
1 . 28E -3 

S. 48E -3 
4 . 23! -4 
1 . 09E -3 

Pas• 1 of 3 

S/1/79 - S/31/79 
Activity 

(Ci) 

S.38 
4.13! -3 
9.41! -4 
1.24£ -4 
6. 29! -3 
1 . 23E -3 � 

l.SJE -1 

9.16! -3 

4. 49! -4 

S .58E -!S 
7 . 63! -4 
S . S1E -3 
6.11! -4 

1 .26£ -s 
6 . 27£ -s 
1 . 98! -3 
1 .43! -3 
4.17! -3 
3 . 97! -3 
4. 24! -3 

* l 3l t is the only radionuc:lide of signific:anc:a released to t&a river from 
Unit 2 ac:c:ident of 3/28/79. Other radionuc:lides eame pri=&rily from U�lt l ,  
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" 
Radionuc:lide 
---,a 

up 

s•Mn 
"eo 
l O Co  

" sr 
"sr 
UNb 
t Szr 
"zr 

t a  lltu 
1 1 0Ag 
u omA& 
t usb 
tHsb 
U SSb 
l U$1, 
1 1 11* 
1 1 1� 
t s -ca 
t l 1cs 

1 "Ba 
t uta 
Ht c• 
. .... c. 

TABLE 4 . 
LIOUID RADim:UCLIDE DISCHARGES 

BY ISOTOPE 

6/1/79 - 6/30/79 
Activity 

3.64ic:6 
7 , S"·· E -4 . . 

7.69!-S 
1. 63£-3 
6.87!-4 
1.4SE-1 
9 . 2SE-3 
3 . 97E-4 

4.4lE-4 
7.79!-S 
1.22£-4 

2. 95£-S 
2. 43£-4 
9. 6£-4 
1. 73£-3 
S. 9U-3 
2.74£-3 
6.83£-3 
2.76£-S 

Page 2 of 3 

7/1/79 - 7/31/79 
Activity 

(Ci!o 
5.04£ 

3. 09£-4 
1. 84E-3 
1.28£-3 
1. 0SE-2 
S.7lE-4 
2.46£-4 
3 . 05£-S 
1.2lE-S 
1. 63£-4 

6.34£-4 , 

S.31E-6 

3 . 3SE-4 

5. 29!-3 
1.29£-3 
S.UE-4 
1.93£-3 
1.63£-S 
1. 62£-4 

•1 1 1t is the only radionuc:lide of significance releued to the river fr0111 • 

Unit 2 accident of 3/28/79. Other radionuc:lid .. came primarily !ram Uait I .  
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'tABU: 4 

LIQUID R.\DIONUC'LmE DISCHARGES 

BY ISOTOPE . 

Paae 3 of 3 

8/1/79 - 8/31/79 
Activity 

Radionucllde (C1) 

� 

'a 
32p 
Sit MD 
SBeo 
6Dco 
S'lsr 
9Dsr 
95Nb 
9 Szr 
97zr 
1 03au 
uoA1 
1 1 0mAi 
1225b 
ur.sb 
12ssb 
1 26sb 
l 31t* 
utmxe 
ur.ea 
u7c.s 
lltOBa 
lltOLa 
tr.lce 
ttt�oce 

l.17E ...0. 
* -
6440E -s 
1 . 24£ -3 

5.88£ -4 
1 .72£ -3 

1 . 29£ -4 
5 . 87£ -4 

1 . 83! -4 
7 . osE -s 
5. 30£ -4 

3. 79£ -4 

2.46£ -3 

7 . 08£ -3 

2.2tt -4 
5.36£ -4 
3. SSE -6 

a. 11E -s 

·. 

*131t is the only radionuclide o f  significance released to the river froa Unit 2 
accident of 3/?8/79. Other radionuclides came pr�rily from Unit � .  

* - Complete data not available as o f  9/29/79. 
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TABLE 5 

VOLUME OF LIQUID WASTE DISCI�GE 1/1/79 to 3/27/79 
• 

UNIT I - 293,262 aallone UNIT II - 238,308 aallone 

I 
l 
I 

lilTS 

IWFS 

WECST (A&B) 

ll2Bl79-4llOl79 
2, 776,600 

616, 1 10  

93,903 

TABLE 6 
SUHHARY OF LIQUID VOLUHB DISCHARGES 

(GALLONS) 

5lllJ9-5l3Dl79 6l1l79-6l30l79 
2 , 348,910 1 ,776,070 

505,820 682,320 

1 12 ,229 41 ,888 

1 HDCT • TorAL - (IWlS + tUFS + II!CST (A&I) + UNIT I See. Heut.) 

l 

UNIT I Sec. Heut. 860,037 904, 694 802,475 

j 
! 

,. 

TOTAL 2,793,000,000 

IWTS • 10,523,640 gallons 

IWFS • 3, 162 ,540 gallone 

� 

"'-' 
"' 
..:::.. 

2,017,600,000 1 , 745, 100.,000 

TOTALS FOR ACCIDENT TO 8/31/79 

1lll79-7l31l19 8lJl79-Bll1/79 
1 ,821 ,030 1 ,801 ,030 

733,150 625, 140 

125,827 56,800 

881,262 829,303 

1 ,848,800,000 1 ,875,600,000 

WECST • 430,647 

Sec. Heut, • 4,277,771 

.. 
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·. 

J'anwary 

February 

March 

Averase 

COR."ECTED copy· 

Susauehanna River Fl� Rates 

1st Quarter 

8.9 E+4 ds or 5.34 E+6 ch 

3.43 E+4 ds or 2.06 E+6 c:fm 

1.20 E+5 efs or 7.2 E+6 cfm 

B.U E+4 cfs 4.87 f-+6 c:!m 

*Estimate by �ddle Atlantic River Foreca•t Center 

.._ 

• 



, 

''"' 
fll. 
HAl. 

API. 
""' 
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JULY 
AUO. 
""· 
OCT, 
NOV. 
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.....c 
0'-

wowc 
DISOIAIICUI 
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l.l 
1.n 
4.11 

l.SS 
4.U 

1.59 

4.76 
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• Saoplo I 
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TAIL& 1
'' 

nU LIQUID 111 DIIQIAIC& ro& lt1t 

\lilT t \lilT u 

lllCIT - , .. "" ' I l l  avn Iliff-TAll& tAUI 
litiS & 

Jua or ....... c , •• �� nc llrvt. nn tAll& 
C:O.,Oelto a_,lo lohuo s..,leJ) lllut. lUll 

I'(: I/�� Cl Cl . 
Cl Cl 

2.611:-2 I.U I.S2 .,..,. 1 . 161& 
l . tu-z J.)l J.U 

Caoh 
vue NC 

2.1711 

• • 10.7 .... , .. 4 ).491& 
for It 

l . ltl-2 6.11 s.u prior " ... .. � .. •• rol•••• • ..... .c. 
J.OZl-l 2.91 S.ll UJtu 

h• U.ll II 
oloiCo lN 

4.2U•l 0.67 o.n •�cldeac .. 

7. Ut-l ).67 4. 1 5  
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IC duo to ccUoal oo Care� 21, ltJt 
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7.U l .tll·5 Ut )/7-l/21 

I .Ot S.OI-7 o.ss l/Zt .... , uo 
0.51 

t.n 1. 11-7 7.41 4/1·4/lO 7.41 

7.64 6. 21-7 4 .74 S/1-6/1 S.ll 
6.6l 4.U-7 ).04 6/1-6/)0 ).04 
7.00 7. 21-7 5.04 6/)0-1/1 5.04 

J.IO ). 21-7 2.21 1/1-1/ll 2.21 
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