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I. Secuence of Events

Included in this section is an expanded version of that contained in the
May 15, 1979 report. This version has been formulated using information
that was compiled subsequent to May 15 and was not available prior to
this date. Since compilation and analysis is continuing, new infon;ation
gathered subsequent to that contained in this report will be included in
a future submittal.
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.

Information A v a i l ash l e t e. t lic tipc r at or _ id e l e s cen e

lor thin . l. a . ..o l og y , an cl.ipseil time c inc h wea entahlta. lied with tio time of ti e
,

t ua l.Inc tosp, 040u : ) ?, .le t i ne.1 .n. c l ape.r.1 e t oo e qiu l to sern. 11 c clap, sed time of

a.e the so mber el 1.nura, minuter. an.1 necanid e kr .n li e v. i.t I .. tin e.r .g oe n. . 1,. given

Irlallve to 04flil: 1/, followe.1 in pa s entl.cn! N la y llic real tl=e uning n 24-hour

r i o. b . to r a a...p l e , 1:52:41 p.m. on fla r s h 2ft wou t.1 he weitern 9sS/:On (11U 41).

In. p. o.I I .ip; up..n the arrier ar y of the nour s e of data for carb event, the timen

.ir g.e.i t .i l one ne w i l l. the ne.t .a t ino "opproximate."

II AN r SI Alt |S

h lor to tla arrident 11e r re fil l e Isinnd linit 'two was at 971 power witle the

In t er i al eil ik.u t t "| Synerm in full automatic. Ito.! g r oup.s one throup,h Ilve were

lully w i t h.t r own , ro.1 yie.upn als and neven were 951 withJeawn and ru.1 r.nonp

clyht w.s e 2 /I wi t h.i r nwn . Iteartur Coolant System tot al flow was ag.prominatel y

13 tt million pouu.l e- per Iour no.1 the Itcac tor Coolant System prennore wnn 215'

pu l r. , f(cartur Coolant lia b r u p l' ump 18 (titt- p-i tl) w.i n in nervice supplying makeup

.6o.1 Prartor Coolant Pump neal injectino flow. Ihrmal lienctor Coolnnt Fyntem

l e t ilown llow was approximately 70 gallons per minute. 11 c itcac tor Coolant

Sy r. t em f...s on runrent r at ion wan approximately 1030 part s per million. 11 e

v ., l'r e.a.or t ie r Spray Valve ( 6t C-V ! ) and the l'rcanurizer lleaters we I n n..uiun t.

a unt s ul blille esp r a y i ng rearent coolant into the pr eneur t re r tu eqnnlire boron

r e n. cu l t .i t l e noe 1.ctween #he pr onour f rcr and the remain lcr of the llear t or
,

(. t'no l .ui t Sy ism. 'll.c pressos l 7er Sa f et y Valves Jinc har ge 1.c a.le r thermocouplen ' - -

< I; .
.f y
-3- - -

. -

t y

I.etween 190t to 2]OF due tu lenhage throop,h one of the II
' '! /]l_,to.tl. ate.1value

- - Lul e %r 3j
h en..n e t ee r %fety Valven (HC-atl A ur f(f:-at til) . An itC-It llt h igh t empe r a t ur e N ,/ I

Nh' .

.. l a r m ha.1 heen cricive1 at -2:37 (0121) anel was senet at -2 : 2ft (0112).

'l empe s a t u r e,e serorled were 2Olt for the .Inem and 192 4F lor the alarm s orte t ._,



1. t v i t. . l .a /.s .

e.v. I

i n f or ei:n t i nn_ _A vn l lpla t e_ _t it t in Opci .it eer l's t . s . n. .

11.. t .. e l ..w i nr. t af e l s l i n t e. Si r.. i i:e n.. r .is o r eisa-rteen 1.r li. t e. v ii. at c lif.-u t . e

T.ili l e p f *; t e . j:cp. r a i ne_1 a a n. e t eg '

S t e .ia.. Ce n g r a t il _A S t r eam Cepr.g t n a__p

t . . . .p l .. r.li. i e r s s. v.s9 til lit e 5. 70u) Herile

a.co s .o i n3. Irvel St 1 5/.4% h

is i ne I rv. l l '. tl . H i nt l.pn t h 1. 4 l eu !.e a

i s e.n I's . n i e. 910 pnte lift 9. fi p u l g

1. . .l w.i t . e l em.p. r .i s o r e /F 4(.2 16

M e.n 'li e rc e a t na r 595t 594F

* lil'I ll - tii l linn tu.ni l s l'r e ll ...t

#

11.. elli f er. n tu 1.ceween St e.no Gene t u t or A and B pa r am.c t e r s are typical

ni n., e a ! ..pc : a t t..n .

Se c.n d e ne s at or t er.f wa t e r l'i. p n llW-P-IA nn.l 6M-P-BA), C..n lenna t e finna t e r

l'in .g m ( t u-P- / A .in.1 Ci t- P-2it ) an.1 I:enidenna t e Pn=pa (t o-r-l A an.1 8:0-l'-Ill) we r e

in e rs v li c. A.e .i t a s p t wnn 1.c i n g, m.i.lc to clear a c lory,cil renin transfer

l i p. In t lic s t on ltry otro.i net al i ze r e.I L in' Cint lenna t e l'u l l sle l n y, S y s t em .

II.e t... l llin.l: Inn itialliling anpply and culinnut lane were in service.

'lb /n u l l i,.r y Itn l ! .l l"r. C 5 I'd "'. t fann were in service. 11.e e.t n t um of

tiu An a t i f ..s y fin i l .l i ng nopply lann in isn t bnnwn.

.

kd 6% u a d ca> % un,-
,_. - 2-

/
e'**'emeu"4

mumme
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J.. l y I s. , i .e / 's
l' . . v . I

lip twent
I nf or m.it inn A vn l i nte le to t l.e ope r.it t.:

, la. l e s e en .

1 H:00:H1 t ..n len sa t e l~nn.p A (t:0-P-I A ) t r ippe.l . 1 tic tilp w.in 6 e r s.n t t of n Annienc i al or wlo.l.ew (AN) et ranel 1/ (l*l. ll), ii.cl e r (HN) /,s , /letH44d: tr 1
1. o r . b e r g.r ut e. r I..n s e t .s y ac t n.i t i nn . lin- r a nese of t l.c relay i n.l l r a t i ng e.n t o r neg + r ag e (Al an.1 etcetrical ninen.e *

.ir r o.it lon Iw. not f.ec o itc t e e m i ned . l letit u ( *.T ) at Panel 5 (l'i.5), alnr e ; s lint er ( Al') ooit -

k nursa/tr p and on/off (ilcl o y t ime fer t wee n zi j n s aput ut o

printes uorput and real time appr ox imn t e l y 0 cerine.19 )

00 : 00: t1H t er.lw.s t e r l'nupa (tW-P-IA and I W- r - I tt ) trapped at cu.sent ial l y t he AN nt 08.15 and Pt.17, opec.I an.1 tlo ol t le valve 1unl- /a , /8.(H400: 81)
e. . u... I line r enul a iny, l ie l ueos of i c e.l w.n t e r flow to 1,ut ti St enn alun n e s t prl ng t rer..deau (SC) ne l'i.11, nyerel Hit ni
s.e nc e a t o s a .

11.4, 3. ump d i na loir ge pr e nnur e (P . ) llH nt I'l. 5,g

Ar norm /t r IP (liviny 2 0 acrosnise)

()# 1 :00:00 the tLiln Tu r t. I n e an.1 II.s in Cencr a t or Irlpped in acrosilance wltu luelsluer AN mt l'I.5 and F1.11, var lona llH and ST ni l"l 5, 7.n . /le( H '.hu : II)
plana .le n i r.o . AP tiasm/lfIP (18"Iny I O Herenhln)

Cencratur: AN nt l't.l ft, var inun llH n.s.l ST a t l'l J. A ,

AP noe m/t r ip (liciny O recron.lse)
,

00:t10:00 All (lis ce imcarency leedwater Pumpn (L t -l'-8, P F-P-2 A an.1 I F-P-2il) All FF-P'nt
(u400: 17) ST and f1P(l'g,ggCgg) at M Ts,He

e s a r t s-d . tF-P*s 24 and 2ti s tilt (A) at r8.4,

Al' n /nff (Delay ! O ceron.ls)

00:00:0) 'lla t l ec t r inien t ir kellef Valve (NC-R 2) opesied a t alie netpoint ST at r8.4 I(04tHs:40)
ppg.r.nimair of 7/55 poly,.

on:00:DH 'l l n* s car tnr t r ipped nn liigli React or Conlan* Syrica prenuure at AN filed /Crern/Alne/Tellow) Two <mt of tout 1 pr, lr 1, 7a , 21.((14 n0 :45)

/ M5 entg. 1he scipoint in 7155 pelg. AT, Pl. H, ited Pon i t ion ST, nint fut al Pl.14, Neutron
. llom fiC anil NH nt Pl.4.

O
AP lwa out of tour laig l e (lletny ! O perno.fr.)-.

gm.m,

p.,

c , ,. q 3. . . t

9 ', S

., .y e , r,n. st n . -.

[3 +. - o
-

k .b s i_. y % 2 ;;,4 h Iij
.

(? M. [-
2 l.

i. o .. m um-
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I I I'C I YC."I . _ _ . . . . _ . . _ _ _. _ _ l H_I '' #'d I . 0 "" A V 9 f I I? 'le 8" II'r_ t'ps g je t o r l' e l . a i u. e 8!
.

00:00:uM 1 1. . . . p e r .. t . .a placed tin Picsnuelier *:p r a y Valve lit C- V I ) .u .. I r r r.6 - Sp r eey Valver ST nt l't. 4 /i. Oh(n4: 0:4 'i l
Appro=1.nese otlies lir.s t r e r, sin.lc r not or'el ir s ont s ol . raerunu lice llcater lleal e s e s N f' a t l't. 4 ,

.

Crnup= I t hr o .pli 4 w.re ile-energli.d as a scnult of t it l e ac t ion. AP nurm/trfp ( tie l d y O H A.H+.les )

lin de enc e r, t re nespulut in 2125 g>u tg for Csoupu I g lir ongle 1 p

an.1 2140 pnig fos ca ..opa 4 an.1 5 under lucecaning prese.ure.

tui t e 11.e s . a r e a total of I l Fr en =ns t ze r , ltea t e r Croup.s.

0n : 00: h') Sec.no I:nucsator icwels were approntmately 120 leu lien ( t i gier e. 14). SC 1. t ilk (Sinctup Itange) at r!4, HR ( W l .l e lla nge ) at l'84 1
(u 4 : uu : 4 #. )

Str.o. p r e nen.r i 1.n.1 fucic eed to 1065 pmig in St eens Generator R nee.1 SC (Operate Hange) at Ft.4 an.! 08.5

IH/l palg in Sa c;ne f:i ner a t or A (Figure 31). Anneaning t lie S t ain St; Pt NH mt Ft.4, L' at 11.12

Ocnc e n t o r Sa f e t y Va l veu opeseed at t iee operflied setpointa, L t.c n

nta s.f t i. St eam Cene r a tus Il Safety V:llves nn ! e Iglit of f lee Steam

t.rnciator A Salety Valves ope nett .

00:00:10 lin nyesator ve r i f l e.1 L isa t a l l t ue t t ol and na f e t v r uilu were tripped ST at F8.4 an.! 01.14, sir nh( n r.on: 41)
/ ppe ns t m.e t e n n.t fully leone s t eel intu t lic enre. AP esos es/t r ip I ye rs /no (ftelny ! O meron.im)

t o: tin: 12 'l l u tera.tur Conlant l'i rn ant lie r level r enclicit a peak of a pp r ou l eta t e l y S8: at II.4, NH (unrnepensa t e.1 ) at 11.5 l
0 t.no:4 's )

2 / 5 ine l.ca ( Fl y.n r e 2 ft ) .

00:00:11 1he operntor a t t e.upt eil in ntart Itcartur Coolant Hak eup l'nmp A lill-r-I A : AH nt rl.8, ST an.1 Hit ( A) at Pl .1, I , /.e ,7d . lf. , lih(n4mn:$n)
Ap p r ua l .a f .' (fiu-r-I A); 1.nwever, he relonne.1 tie cont r ol s.wl t rie lie f ore alie re- Ar unres/ trip (inc l ay O neron.f g )

epa s s e.1 2. 5 necon.in nn.1 s he g' ump t r ippeil . 11 c operator opened lilgte H:f-V l f.fi s ST at t*l .1, In jec t ines f low Hit at fl.B

rerennre lu jet t inn lantalfon Valve B (Nti-V lf.D) and leninted letdown Hit-V )f f : ST at l't. 3, l e t d owie f low flit at l't.1-7 .,

- flow in agit ir ig.al lnn of slic es peric.I t*s esnur f re r lovel elec rease win tr fs 17 k 1.s hC al Pl.4, flh (nev oeipennat e.1) ns 1 l.5
7~2

followe. lin inttini leu scane in level after a lone of feedwneer

fhflow inc l. lent ( t ip,nt e 2H). t t

wa m, + ~
_.

mass.
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.ie nn e alaim w.e n e r c i v r.f . 1hin oloo m u.i s c al.or t e.1 nn.l s enul t e.1 Al' file,h ( 2iHit ) /nor ma l (Delay ', 50 e.r. on.l . ) .
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13ANI Sl Allt;
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II. .llverreins of Heactor Coo l nii t Sys t e m girchant e anel l'a cupiir l ae r level
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s.ielve.1 anil printeil out a termtcrnture of 85.5F. 11ai n i n.I l t a t eil AP hit i ( 120F) /nor m/ low (156) (Delay : I mlunte)

1 4. . Neactor ik.olone fir n in Tank t emg.c s .it ier e wan laic s enn t ng an.1
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1 1 ein twent Information A v n l l eil. ic ta II.e Operatos 1:r t e r i ne r a

h i rl* l '' 'ai e n d l ei n e a l a r si ha.1 1.ri n sereived. %

'i l .. repreatnec .nni p r e r.* n t i. of ahe t. ink tontinne.1 Io incrcane. 11.o Stcom

.

8 :e n.- e .i t . i n hail ball e.1 ele y an in.llrale.1 f.y n contInisously dersonning utram

p e r u s n e .- while Ite ei t ea Coolant Synieme lint leg and cold leg t e eiper at ier ca

loa . c a t.e 8 (tiguren 19, 24 and 11). *l h i n ua w eine to t lie fee s genc y Fer.twa t e

li t u b V.i t we n (if-Vl2A) a nil i f-V l 2ft ) taelsig closed. The operatur Jt.1 not

st allu IF-Vl2A and It-Vl2ft w re ut.ut. lin herum Cencratnen st ar t eip level

in.f l e . t t on a rma i neil at appuosimately 10 t o 14 Int hem. A level of 8 inchen

or l i h a. In a St eam Cenei n tor is conal.leied is.Jtrative of n ilty Steam

e;cnc e a t ..r .

asu:04:51 11.. rpesator started Intermediate Cloucd Cooling Water Pump A AN nt 01.R. ST a t Ft.8 and Fl.13, 2a(ii4:15:19)
(Is:-P-I A) In pr epa r al lon of put t Ing a net'anail f.e 4 <f owie Cooler itH ( P,g ,) and HR(F) at Pl.8,

in 1.c i v i r e . Ar on/off (lielay I 5 minuten)

un:n's:58 l b. ..perarar inttlated letdawn flow nr a ente greates than I f.0 lie F: lik at PI,3 2.i , H 1, st s
(u405:15)

g.a l l one. 3.c a in f unt e in .u. a t t omip t ta s c luc e Ps c a s.u r l s e r level to AP (hasige 0-Iftl gpm) (IJe l a y ; 5 maisueca)

t he snai ma l range

00:05:U t. Prennorlier level mios.ecularily stopped its nharp inerense nt 17fi r7.H l.: SC at FIA, NH (uncompensated) nt Pl.5 I
(i 4:15 : 4 | }t

in. hrs nn.I berld 8" 'lectenne. It rencheel a minimum of 312 Inrhes

as..I aga in htnsted to i nc r e.ine at 00:05:21 (0405:511) (Figure 29).

~N 5,1 frh, Wa '[ " T M f"
n.i. w. rr esinier i-, irvei inairatinn 1 4no inn.e. .

1 .

[ i;.g: d , j Q h gjgyN hLn.o r e : nn. to i i.e i i, e acnic, iiij. ...cni i. difricuit to laentler on

u nns. 21.
-

..

p, uustis:UN in .no .i t e r=1p t sa cest ah ll bh t ointenn.a t n flow, t ii. operntor started AN at Pt.l?, HNIA.* a J Sr at I'll, /.e
804u5:45)

Condensate Onup IA (rn-r-jA). AP nor mis r lp sin.1 on/of f (Delay ! 5 minnt ree)
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time .twent
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lHt:tI5:5h ll.c iten. t o r Co. I nsit Synta m 1 ot leg t empe r nt ni c an,I p r ee.nn t e s ca lerel FC r: litt an.t :'C at Fl.4 8 . Io

(114 f H. : ') 1)

A p g.s ..= I m.i t e e..i t n r .i t l uo e on.l l t l on . of S it '. > and I l's ) pn l y, at. I n.ll en t e.1 liy t i.e IH: "I t M: at rl.4 an.1 10 f tR ni l't.4
-

era timeter it it a anil C mt s ol |(o.nu w l .l e s neige Itcactor Coolant Syntre 14: Fs HH nt Pl.4

pi e e.nur r h t r i gie l..a r t e v t.gier t iv e l y (llyure 3). 11.e ite ns- s o s Coo l ais,i t

I

Sy h t d'esi i I .sW r H l n' .Ie6* I c At.ett n ica r ja 1 y , I utt I 7 A t i Engg A reslur t Ion tai BCafIor

roulant elen e t t y ( Figna c 14). 1hc inesvancel reactor ruolunt votnme

r e:.ul t leir t r ois t iec scursos soi.Innt dennity .lcesca e contritiuteit to

a l.s rienanglaer level an.1 pi ennur e tecliav los at on: O's: Su (040fe: 11 )

an.1 00 :114 :54 ( u 4 tif. : 11)

A'A a t Ft.17. HH(A) and SI' at l't.5 h
00:06: 24 Condenuate Haonter Pump h (CH-P-7H) t i l ppcil .
(04t8 / - :) AP norm / trip (Delay 5 ministen)

ini: h f. : Pl lin operntor utarted Con.lennote Booster Pump n (CO-r-7ft). AN nt i f ' i. ItN(A) arof ST at Pf.5 7.s

(u4nt:Ur> l AP enorm/ trip (Delay ! 5 minutes)

Oo : t r6 :54 1.e s .lovu Cooler IA (ttil-a:-I A) outlet lil y.In temperature alarm van AP nosm/leigli (115F) (ficlay I f. einnten t h

(ti'iH 1: 11 )
s ca c i vesi nt a vaine of 13'I F .

/a . H l . 8's

_

tin: Ofi 5h 'lla ope r n tu r a rduce.1 l e t down f low in renponne to t iie f et if owie Olt at l't. )
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(u401: Vil
[ Cooler I A 1. lgl. t empe r a t en e alarm on.1 low itenctor Coolnut Fren- AP R.4nge O to 11.0 1pm ( tie l a y 6 minutes)

anre. llic I.ct. lown flow reentned to norm.sl. A f l t.w rate of

C. 11 4 galloo per minut e van recorded.
I'

h

00:01:11 lic.u t o r Pu l l .l l e'r. ' "*P P"ar A I WDI -I'-2 A ) " t a f l C*l 8'r a liigli Itcac t o r AP on/off (llelay ; 6 minuten),

(0408:06)
Building Sump level. llee lorscane.1 nump Icwef w.in due to f lie

.ll o li.ir re i t . iig e lic lienr t o s Cnotaut lis a ln Tanli Ite l le l Valve (WDI.-18 I )

/ !.3 [* A, ? ,' ~N.
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Ilm* Fvent. Intorniattem Avallnlile to f lie tipa s a t ot , ,, kci r e ren * *

H 2 : 5 4 : ',u 14.. ope s ,i g o s s t a s t e il ri s e nl ee t ing Lla t e r rump 1 11 (l'Wl -lit ) . tilt ( A and r), ST at Pl.ll, and Ar me/of t (liclay 2 8. minneru) /.s
.

(u6%';11)

H1: M: ani A Sle r fecerenry w.. lcrlasco es p. .n t rc c t v 1.or, l. I rle level stella- AN, Hit anel SC at I'l.12 fi s , Ile
.

(utA%: lI)
As.p e on ima t e. tlou nlasms i s ois t tie Coni.lc ww s V.n nu.a l'nmp l alianent kn llat lost H.m i t u r

( V A -it - 14 H ) and Itonc t or liiallillog linni tor (11r734-284). tiot i f f rat inee ff

oli ni g e neit i ier t t ien .ind or yanl aa t ionra w.a n luftinted.

u/: M po i t.. eca gos .ns-of-.ose In t r a me.t l a t e flange stanna1 ( til - 1) I n.l l r n- NS-13 till nud SC at Pl.4 S
l o t.M : 61)

-11As p e on t e..t r t lon .Ica r c4eae.1 r luir pl y i s awie neeout 41. 0 m lll simpe s cas to Icas NI-3: HH mehl SC at l't.4
'I li .m I.O m 10' nmperce ( m i n i emen= deteci al le level) (tagusc 4 f. ) .

lie reactos out -nf - o r c Sous ee Itasige Channel (NI-l) In.llrnt iosa

e.l.. wed a rus s e r.pon.llog ater r enne wfils li indicated t i.e etcam l es

f lic r c.ir t os cure s eginn was illsplared by l l eg u l .l . (Figur e 46). llee

.l l e.p l accinen t o f i t.c sacam in t lie reactor cute scglon i n a t t r iteut e.1

to t lie r er n t ale l l el. men t ul Henetor Coolant System finw.

O.' % :26 d on.f em*c r 1.01 well low level a l a r se wa u received. 11 c Icvel wan tilt at Pl.5 7.e
(06%:0 t)

fl.H1 i ne lse n . Ar low ( 2 2. 5 a n( hen ) /enst m/le lgte ( % inet.cm)

(Delay !! minutes)

o? %:4H 'l li c ..pe l a t or 6 t a r t eil Cl a r te l rit ing Id.e t e r Pump IE (CW-r-lE). HR (4 an.l r) . n.f ST on l't.8 7 7e
t u ta r. : I 's )

Ar un/nff (tic l a y Il minuten)

T:
--'- Ol: M;?) Ibartor ftu l l d i n r, l'u r g e !!.i t t Ar ea Hon t t o r (str-It -12 36 ) an.1 t he fuel All, tilt ont SC at Pl.12 % . it.N (41100:00)

., ,m A "" " [I h b [_:,{ ,i
%q#

' |g 3 I i ~ 11 5
App r e.z i n..e i e ItinJ I tug linil d As ca Moni t or (llr-It -3 24 t1) l>ccan to Enricane.

_ ,_

f.j '
, , ,
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i
x
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t u lo ): 11)

'# . L ft i n. f.c e. . Ar low (11.5 Ine face ) /nos es/lsigli ( % im lien)
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I l .. . tvent _I n t v s .. l o.. A ,,, e ,l g t, g , o i g. pg,cs : u,
_

p , e , , n, ,
_ _ ,

.

.

u l: 11 'i l ll.a ofcrntor ut . ppc.I Fr:n e er Coolant l' ump 2R l t t:-t-7 8 ) I.n eer.1 ST. liR ( A) . Stit ( l') an.1 SC(F) at l'I.4. AN (grip) at 11 H 11., I

(ull s.Fe)
en i n.lli n t e.1 rrio llow aiul motor s eineilng s ter r rot of l es. n a lia n llHI Ji * not a/t r ip (laclay : If. minuteal

etvres. No r en.i l kcartos Cool uee t l'ieanp ope r at leig cus t ent la

arg t o n i ni.i t e l y 11113 .impe r en . later a close esaminaticn of (l e g

flow sororder tance indicated a niaall anionent of reactor coolant

flow lead c u l t.t c.f .

01: 14:13 la.t r e si.e.I t a t e Cooling l'unip At em plani t or ( ll P-it - 2 01) I n.l l t a l cel AN, lla an.1 hC at I'l.12 ts

(ts / l 's : inil
A .p s ..s t ai .. a.. lnervoned indlatl.n level aul at 08:20:21 (13721:00) e liet

level es t ale l t f re.1 a t a value of 100 inil/l.r .

.

h l: 18; l l '11.. acas(or out -o f -s or e lei t e.r ame ll .il e F.nige Cliasine t (NI-1) i n.l l e n - ItM miul SC at 1* l.4 16

( U l t it : t hl t
-Il

Astr os la .it e t i. n incaeaard leon lens than 1.0 m 10 moperra to als ou t

27a 10' " ampe r ris , wh ir h ludicated steam was ar, min formed in

slo svarent rose t er. l on t ilgut e 46).

Ell: 19:4 *- 11.. ope t a t o r m.en..si l l y in i t in t r.1 litkb l'e raniss e injeetton an a s en il t AH ni l'l.l 3. S I' n t l't.1 man.1 I) /.e *t

s tilln : 2 2 )
of low te r.u t o s C. o l .ne t Syntem psenente (Figuse 4). llie lii gle AP leyrann/ tent / trip (lie l a y 19 minut en)

Iretnnte leilec t ion n.et ossa t i c ne t ua t ion eespoint in 1640 peilg.

fi t: /ti:! ) He:w t or Coolan t 31okeup Pump C (till-P-l C ) n t a r t eil an t eein t f( a l l y . ST anel IIM(A) at PL). AN n t l't.fi 7.s .1
( u l .'n : W)

Irr.n l o s C.noinnt pleirrup Pumps A moul C (Hil-P-lA naul HU-P-lC) **ere AP sustm/t r ip (ficlay ! 19 elanst en)

.t.ratlog<

flu t t : lass lug .ua tngineered Safety tenturen natuation, tilgte
Ti

-- Pa rn e.n c liejec t ion ut t ilern Mc ac t or Coolant it.ek rup Pumpn lA

's J'
.

- p% p-
p .1 fh1 ''
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3 A '* * .IV""' _ . _ _ _ _ _ _ _ _ _ a _____._ . .I n f *'r m.i t l on, A y a l .l ..). l e to f ly pre-e at os 18. l o s e ne s
*

_

.

.

u l: /o: / l 'l l .. f ol le. wing s a.I I .it i on m..n i t o r .e r el. l if e r e.l I ne s c a r.r.1 AN, itR no.1 2:C at l'I.12 61
(ul/l:001

Apg 2. = I m i r r e..linslen Irvel : '

(a) h Imo r y t'o.el an t l e t .l.nwie ill (Ut!-N -1/4 til )

(l.) 1 e lea r y t'anolant l e t .lowie in (Hil-It - 120 8 0) I

(i ) i n t o s me.l l a t e Conl lng le t slowie Ik.nler 11 (IC-R-RO91)

( .1 ) Intram dlate Cooling I.e t . lown Einsl o r A ( I t:- D -l O'A1)

(c) Inserm llate Coo l i ng I c t .lowie Conner thit tet ( I C- It - l O9 3 )

(1) I' t .en t lifluent U.i l t II (Whl.-N -i ll i )

(g) t h.. ai y tien t C l i.. . .t A lau.g. ( lec-It - l l'8 9 )'

(lil t er r a y tira t Cior.cil a l an,li (DC-It -1400 )

(1) Nuclear Servire t;loccJ Caus!1ng (NS-It ]4Hl)

(|) *;p en t Fuel t' soling (SY-N-3402)4

OI:71:00 t t.. iv.rtor ..ut-of-eose sourcc kei. gc Cl.a.inc t (NI-t) and acareor NI-I: Nat an.1 SC at l's.4 S
(01/l: 17)

Argit oa lma t e o.i t of com e Intetmediate Itange t1.annel (NI-3) In llca t inen Nt-1: 11R asul SC a t l'I. 4

.lcr a ca a.ed ropidly in.Ilt at ing f l ow wa s e s t ate l l alie.1 t i.s u t lic scactor

coac (ligner 4 t. ) .

e

01:71:29 lin following s n.llat inn moni t os te ind trateil snellat ion l ar v e l is AN, llM and SC a t l*l.12 h
(0127:00)

App r ow l m.it .' en.re.Ilug f lee mon i t or t ausge , anel r ema luc.) al.ove tange until

tin r< t s l pi l. 6 t t coulo.1 at 1100:04), 4 / 2 /1't .

(nl ltractos lin t i d ing Purge Air Falia us t Ikar t A (111'-1t -2 2 5) -

-- l'.o r t I r.e l a t e. iben t e nt ;,. . ,.

4 f4 t "i bs.; (1. ) Heartur llu l l .f log l' urge A i r Falia uh t thec t B (llP-H-226) - f[ ' . f 'i
' N

.

,

U, , .
l'a r t Irulat e Iben t e ns ' *'
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(. i .
-- tr) A..a l l i nr y ites t l.11ng Pu r g e A i r l'alin un t (Ill'- N -2 2 2 )
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.line t went Inint ent ion Avellable t es tiec Operatos Fa l r e ren . .

( 1) An x i l l a r y she l l .I l pr, liv +e l i nr. & Vent ilnt lun ILnllat luu healt os ran

a leanor I
-

llic ke... t u r lin t l .ll ora. I n r g e- Air Taliaunt thect l od l eie tiose t t os a l ent i r a t ed

I a 10 renneta per eninnte. 11.e y,ns e l.annel of a lie ticar t o r 11.e l l d in

thei t A Stad leet leise tiesse lt ur lewllr:s t e.1 5 m 10 censis t a per enleiut e.

IRANI S|AIUS

11.. kcartor Gnelant Syntes. wen at enl ee lemuse f u r a c.i l low t oe. illa lon wi t te all

lic.n t ot t 'e n e l nn t poenp es (It C- t*-I A , llc- p- 2 A , RC-p-lb, and NC-p-2h) s t uppcJ .

Af t er n i t ro.p t n t ee e-s t ab e l hle nat ural cla rent at ines f a lleil, a lie ope r a t or s t a r t e.1

tracto te.olunt pne.ip 2 14 (It C- r -2 tt ) . 11owever , haned un a r.. flow indication and

a purup r ueen ing entrent of l e sos t ie n n 100 as.pse , Beartur Conlaeit Pn eig. 28 was

topped after 19 m.inuten. ;t eani wa s pr esent in El e Mcartor Vennel tiend anil

Frartor G uinnt !.y rs t rin loot lega. lin t le Beactor Coulaut System 1.ot try tempera-

t ur e weer oil armle lilgte ( f .c . gr eat er glian 620F) . 11 e licactor Coulant System

euld leg t e cipe rnt ur en wei c 4 %F f or loop A an.l 190t'for inop B. St ram Cene -

alur it wea f e.ol a t cJ .ine to n misspec tral Ikartor Cnulant al.le to tecJwater olde

leak . M ea.n Genetater A l.recsur e was cont rolcJ was by a.cann of the Powe r Ope r a t ed

f ac e r,eni y (Li t u ?;t enm lineamp Va l ve A (FIS V- 3A ) . An a t t eenpt wst a in pre.grene las

souisoi ke;ir t o r Coalnot Syn t e se Freneuriser prent.ure nn.1 level with the Flectro-

en e t i r HeIlcl Hlue k V,elve (kC-V2). 11ela s eau l t eel in Inwcr Heartor Coulant

* y e. t ese pse...nre i.b le te lis oseg t e.1 t lic ope ra tor to saanual l y initiate Illgte Prennose.

TT
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Ivent ,

Isel or ni.it lon A va ila t.le to a l.c sipr_e .a t os
_ , , Fel e s e en e '

ul:2l:lh A tilyh I'r reo.nre injr.tlou neen.etlan .tn. to low pc.irtor Coolnnt( 11/ 21: ', 3 )
*,a

syst e m p e c e e.u t e w . .. scocived. Bligle Isen.nre in[ereton I.aJ '

psrvia.41y 1. con pI.i.cl in servtre 1. y tic ope r se t or .

V
u 1: 21: / ) A l'c..r e .i t smearency wa Jetlarc.1 as a mesult of an in. fit ne r l

AN, IIN an.l SC at Pl.12( 0124 r t en t ituAg 3.r os im.it o
e ndl.it ion level of 84 F/ler on Bl c Reac t o r th is..e Ha.itation tksultur

t il t- it- 212 ) . 94ot li li at t.na of ollalle authoritico on.1 osgaistrationi

w.cs lu f t lat ret.

01:21:21 The llaJ t:st ion level In.llrancJ on t lic Ana li tar y lin g lJ a ng Ar rens AN, Ptit and SC at Pl. I 2(n12H:nni 9.
Appio imate

Conteol Cai r litar it.nl l a t i on itasi t t o r (llr-R-2 32) lucreaned.

OL:2'l:28 lla tuel lla n.l l i ng. tin a ldinp, Air Enhaunt Fan (s) flow was to reso.
( H 1 lo ; fit s )

Ih
App s o u lm.it e ti..t e r in i lng t he nest 2-1/2 hours sle cabauet lan(m) were turncJ oi .

;; ;
y |nn.l off e.everal t imes wills r ene timen.ol la t o f>0 minut ess .

4

k
01:30:00 lhe ope r a t or ahut t iec Flert romat ic Fellef tiloc k volve (RC-V2). kC-V2 ST at 08.4

1. :

(0110: 1/) t,13epi s om imair lin psensustrer level wan 22t1 luclien and flee Beartor 8:oalent 17R I.e $C at PL4, Ptit (imrompcesa.i t ed ) n 2 l't.i
Ny eis ce.e pt ewenr e wan 14110 pulg (Figurces 4 an.1 12). ItC P ttR and SC at Fl.4

H l: 15:0M lie. opri nt or st ar t cJ Imca gency IceJw.s t er l' ump 2A (FF-r-2 A) . St eam FF-r-2A ST, flN (l',, ) anel PIR( A) at l'l e , 2.e(0/15:41)
s:ence s ior A level ha.1 1.cen continuonely falling from f*HI to 441

Ar on/off and r I nw /na r ma lg

of t>perating Fange duelnp sin prevlone 45 mlunica (ttgure .19). (aelay 40 minuten)(...T'.
,~ SC 1.s SC (operatloin range) at l's.4 an.1 01.5
p.'

01: 11:00 the kractor Coolant flabrup rnmp I' (ilH-r-Ir) wan atopped loccaur.c titi-r-IC : ST a n.1 f tH ( A ) at Pl.1, Att a t I'l H I,2a(0111:11) *

., picnnnstier level w.co saptIly I nr e ccia l og . IndicalcJ l'achantirer
Ar noem/t rip (liclay C 42 nipulcm)

- level wan ISO Ini h..n (Fignee 41.
C rZR I.: ST at Pl.4, ilN (unr ompenna s cel) at I'l.5

- 19
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p., I y I t. , I % l's
P. v . 1

. I t a* _
l. vent Infuse.ation Avstlnble l es ll c efpef r a tyr_ , _ , , , , kel te ren e .

.

O l:4N:2) tt.d rup Tank Aa r.e tionit or ( fi r- R - 2 06 ) a.l vanc e.1 o f f e.c a l e . levela AN, tr and SC at Pl.12 le
( 0 / 4 '); tal)

A ps nfo..ser in t a. l ll e n.I l l .ig its 8.f ge S. (111'- 14 - 2 1 0 ) ma.1 pe,ec t or l'ome ( fir- N -214 )
,

s

#nt .il. l l i zeit a t 1.5 a 10 R /l a .
.

F
O l:5 8 : tio 11.. ..perator opene.1 t i.. Elcr e t oma t ic *c t ie f Bloek V.alve (fiC-V J ) EC-V2: ST nt r8.4, 1.11, in
(tp /5 3 : 11)

Ap p e .. l en.s e .- In an a t t e e.p t t o de'e s e. .ine preneurtser level, wl.frie lia.1 I nc s ca ve.l r2M l.: Sd * nt Pl.4, t1R (neir a.eg.c us.a l ed ) at l'IS

eo l'a 5 Ine lac es (PIgore 4).

ti l: 5 5 : .)tl 'l l. s ope r at e>r es t opped i n t e r med l en t e Coo l lop, l'ies.p th(IC-r-M). AN, ST, PtR(Pg g ) and tilt (F) at Pl.H /a
( 01% : 15)

Ar on/off (liclay I 46 minutese)

01: M : 1') t ur,lner a rd So f e t y te.a t ur ce ac t ua ted on Reac t et Riel lillug leigli AN at Pl.11 ST at Fl.3 an.I Pt.15, /e

( 0 / S t. : I f. )
prer.nuse at the s.r t po in t sif 3 58 pntg ( t t gus e 45). Ar art / trip (Ilelay ! 46 aluut en)

ti l: M: 19 11.c Irenctor ftulldinr, inoi nted aut oamat ic all y as par t of t i.e engs- AN nt Pl.13, ST a t Pl.3 and I'l.15, 7e
(01%:| f )

necord !;afety I ca t ur ces actuation from practor 11ull.Ilieg tilgli 3.reasur e. Ar laulet tun / norm (tk. l a y I 4 fe minut en)

Ecaetor lhe l l el i ng inointinu occusred at a lte stois t ua l ne t po in t of 4

pn l y. .

01: M:4f. 11 c og.c r a t or s.t og.g.cd I it e s i ed t at e Cool l ust raisip IA (II:-r-I A ). AN, ST, Ifit (r ,g) and PIR (F) at rl.H .' eg
( u l 5 r. : 71)

Ar sen/off (Itclay I 46 elaost em)

01: %:4 f. l< r..r t o r t ool .uit Planicup Pump C (tit!-r-l C ) wa s a t a r t ed aut oema t t r a l l y AN at l't.S . ST am.I flR ( A) a t l't.1 7a

(0/%:2 l)
b y e l.c l eig l oce r cil .%i f e t y t ea t eer es ac t un t lan. Ar storse/t r ip (De l ray I 4 f. m i nn t r a )

01:59:23 Re.iesur liullding hi.c e g e nc y Cool e r B une alentdown. ST st Pl. 3 /a
Y*

n . (Ilb|III! bO )
.* *

\

hjfI a

e tjud v uNhu!%
c

-



.

i.. I e i e. , 4 as / '#
l'. v . l

l i t..

I went. .

_ _lu f or na t lose _ A va l t al ly, t o _s !.y pg.cs al ot P. l . e r... e
,

01 : ','t : 11 W.e s e. C.. r. Tauli D i se l..ir re A (Wins:-It-14115 ) .nonitor 1.cgan to locarane
E umiu : en t t. .

2As pr .i= I is c t r ..m 5m lu e . un t ,. pre mi t out e nutil it r eat lerd 1a tu counta ,
1

pes m a i.ni c at oppe.nl .itely 05:00:00 (o9n0: 17).

t:. . i .- 11. t n m.on i t o s in to.ntr.1 in ti.e Austif sy bull.Ilug at Ia

c l eva t 1. n of 10% leet.

01: 'i 7 : '. I Rear os5

luilld lan I*"a r.cncy t'o.eler B wa s n a a s t e.1 out orn.s t le m i l y AP T (0-200F) (Delay 1 47 misuiten) :8 i(u800: 10 1
1. y tio I.i.g i nee r s .1 Sa l e s y Fea t ur es ac t ua t ion.

04:00: 1I 11.. ..peratur a t n r t e.1 9nt er me.f lat e Cool ing I've.p lit ( 10- P- 111) .
AN, ST, llR (l*H ISCH) an.1 HR(F) at l't.8 7.e

( .JP t Hl: '.H j

AP on/of f (!! . lay ; 4 7 minutem)

04 tHl: 19 18.. operator st ar t rJ Int esmcJlat e f:oolina rump 1A ( IC- r*- I A ) .
AN, ST, HR(Pulm) and HR(F) at 08.R /at unno: % I

AP on/off (l'elay I 4 7 minut es)

04:ON: 17 ilio oprsator stastral kcartor Coolant rump IA (RC-l*-I A) to ST, HR(A), liN(F) and SC(F) at rl.4, Atl at I'l le 1.st ohtoss14)
a r-e st al.I lnh Rear tor Coolant System flow. AP unrm/t t ip (inclay : 51 alunten)

thil t : Dualng t he ps e vious enn of Itcactor Coolant l'uop 2h (kC-P-?ll), due

to the flow an.1 russent lu.llcattun utsscaved.It 6an thought t la n t al e

penop might sea t Iave started. For thia teaman le was decide.1 to

.l. esve s lic ntarting current . luring a Renctor Coalant Finap s t a t t .

P r .t. tor Coolant l'u p IA (RC-r-IA) was s t ar t eil an.1 a c.or tce a nt ar t ing

eurarnt wa.s . to,r e v ed by B lu- operator. As before, t lie initrated pe.mp

autrent s ap lilly s' core ne.c.) so tens t haii 100 anipert.u.

'-
O '. : n.s : t 4 11 . opcLator s.t oppe.1 Iscartar Coolant Pump IA (HC-P-1A) aller ST, 11M I A l . Illt ( F) and !.C(F) at l'i.4, AN a t l'I R 2.e(uP,u9 :St)

oler.r s v i ng a no-flow In.f ir a t ion an.1 a ruuselog rursent lens ( h.en 100 AP s.orm/tsip (Delay il minuten)C-
( . .l.c r e r. . " 'm' '

r% '%g-=

w . - .

c+, ' 6-

4tp '
u; . . ; .. rb

'

!
% t

,,
4

g
-

t . - ,:- 4 ,' 'glubd D Uj' aa, s

4 u" ====
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be t y i s. , 191**
kvv. 1

3 35 .I Y r.n t_ ,
,, , , _ _ . ,, , _ _ _ __ __ i n f o3 m.e t s,..fi ,A vn l lple i c t .. _t 1.e l'py ! a t og _ _ _ _

_
l'e i c e co. c

.
.

.

04: 11'; 1 4
'l l.c ope s .a s u r h t ogipe.l I n t e rine l l a t e Cooling Pump t il ( L C- P- l it ) . At!, ST, HN(P I and F.:a ( F) a t I'l lt 1.s(usa 4 a ; 4 7 )

AP on/off (liclay ; 51 eminusces) .

04:11:l/ Ilie og>c a a t or uteyTc.I Hencsos s'eeol an t H.ekeep Pump IA (till-r-I A ) . ST an.1 Hif ( A) at I'l.3, Ali at ti ll, ?ce(0111/ : S 4 I
h

AP norm / trip (Delay 55 minuten)

O':17:22 11 c oper.ator atoppe.1 Reactor Coolant it4 cup rump IC (ful-P-IC). S t and itR ( A) a t Ft.3, All a t F l.8, ?*(HNI7:59)
..He pro, t o Cont.ent H.ib eup ruet.n wese operattair,. AP noem/ trip (Delay 1 'ai minuten)

(14 : l N :31 lie. opes .st or plai cal iLikeup Pnep 1A (llH- P-l A) s oot s ol s.wl t a ls Cont s a l nwl t e le liandle giosit ion /. ,9( ain i tt : ',t. )

to l'u l l- t o-l .u k poettion t o g'r ote lls i t f us tleer une o f lill-l*-I A

41ue eo i lic toi=gi operatlua psotelema enperlencel.

u ', : l 'J : 0 2 line o cantor maarecJ lu s ca me.ll at e Cooling l' ump IR (IC-r-IR). AN, ST, itR(P . ) mehl llR(F) at l'I M 1.e(ins 19: 19)

Ar on/off (Delay 55 minusca)
04:21:51 'l li c <perator nearte.1 Reactor Coolunt Hakeup rump la (Hti-r-IB). ST an.1 HR(A) at Pl.3, AN at Pl.it, 7a(OH22t19)

Appr oa li .it e
AP norm / trip (llelay %5 minutes)

04:21:54 l'rc .nesIre 1.c a t e r groupa I ties ougli 5 enesglard. All
All at l't .8, ST st FIA , 7.i(IHt / 4 : 11 )

per surlier 1. cater gsoups were avallatile at t le i n time. Ar on/off (Delay 2 58 mlontre)
e

h* :28 :59 'l l . e ..pe s n t or af as t e.1 Pcas t or Coolant Hoh cup Pump IC ( ttti-P-l C ) . $f an.I HR(A) at rl. ) . AN a t l'i ll , 1.s( tett ? / : 19 )
App s ..n I =.il e

At on/off (liclay SM intuutca)i r;

'; 04: 10: 10 Part.auttact 1.e.it er group 10 t ilpped and remaincJ of f fus t i.e all a t rl .R . ST at Pl.4,
/..

'
t up il :ll / l

r en.,iln.le r of tt.ir . li 2 ft .
'

Al on/off (Delay I 58 minutra)
,

04 )(1:45 11.. opeantor s toppe.1 rmulcnse r Vacnue. I'u mp a BA and IC (VA-r-14 Pumpet ST a t Pl.11, Ar on/off (liclay i.0 miousen) 2.e , Fa . ftu(OM11:/2)
_

osul VA-t-lC) and 4.rd e HeeIn Conniconer vacuamie afIcr cupesacncing Vac uten ! Aff Ashi SC a t l'l.11

.llflisulty witte e l.r operation of s lee Annillary Haller. Q f r* q
~

T,Q...)L3 & y a g-, o ug.Q
m.- -o

m-.

.
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In i y I d. . l *# l'e
k. v . I

i6
_l wriAt ,__ _, f eil oi m.e t f..n A v.e i Inle ir i si i 1.. Opc s .i t ..a l'e l e e e ne a

'

taJ. : 111 :44
lis ope r .e t o s op e ncil l'.ews r Opce n t eil t see r.cucy it.s in St r.am II* mp itR (V.ilve deman a.c t ro lse t J at I'l .4(uit it : '!) 8tl.Hu.Hu

Appe.nimetr
V..tvc A (flN-V IAl to in.Ine r si.it us al r a r s en t a t ion l ei Stram 8enesator ,

A. St ram 4:cne g at as 11 w.e nt111 t e.is l a t ed .

W04:44:21 liit e s ena .it a e r Cool le.g l e t down t:ooler A ka.Il6st ion flopa t or (l':-14-1 t19 2 5 Ital and SC at 11.12( t iH 4 ',: t it i) L1

in.lle at I.in elce s eneu J and went off nrale.

tt s t e it.en i t o r I.t l l os e w.i se a .es sinicJ .

04 : 4 t,: 7 8 l'rce.unriecr heates p s ..igne 4 an.8 5 tripped und semained off for tic; AN a t l'18. ST at Pl 4( U N r. l. : *: i /a

r e ma i n.lc r of tia r e t 2 tl . 11 c r e we a r 10 1.s ensur t re r I.ea t e r g r oupes AP on/of f (I>elay ' fi) anlunges)
.e v a l l afi l e at a l. l es Iame.

04:49:/I eonlenuer V.n eine l'u p t al.. anal s a.llat Ion moni t or ( V A -II-14 84 ) tut an.1 SC at l's.12( UH'iO : tif t) 1. -
4Appt os t.a.it t dec e rn a.cd t . I a II) countn per snisnot e .

H4:$9:71 is.s c s =c.l l a t e Cool ing runip At ra inoult or (itr-It-201) mod t he Nenc tor Hit and SC a t Pl2( a mtin : oil) la

I'n1!Jlog isues ycan y Coallog flaoster l'on p A r e a mon I t o r (llP-It-204 )

Indicatlonn t,cgnu ao linrcane.

i

H5:llsJH llie a l a r se painter was retunned to service an.1 tle alarm functlan
Al' (liclay 0 0 ininutes)(tn t tt : US ) Ja

w.o. t e nn es t e s i c.) f r a.m e lic ut litty printer to slic alarm pr int er.

{4}1,]"

tii: 1 ft :OO li.e eretetor e l osic.l t 1.o Fit i t romn t le stel le r liloe k Valve ( Rt '' 2 ) si at I 1.4
^ ~j { t }dl. (oylN:81)

g ,.a si *e' I i ) N -|, no , et.eAppi . a s a..t r in an attempt to compacun t lic reactor coolant an.l enn.lenan t i.e
'#'\ (.,,-ig;g _ /. i . .; ,

mj
. - - 1 b' gbM

~
4

4
g 4 , .-

4 k ', T ()} 'N ,''
'

,V ci u.i' ' +

n t raea lu t i.e pear t or Coolant System.
- 1F 'g

-

_. r1 Ami s i Alus
t.- .

(- All 1:. a. t os C. .o l a.i t riempn (HC-r-1A. PC-P-2A, HC-l'-l R a nd kC-P-211) we r e
T'

n t opp. .l . %pe a l....i t e.I ,i r ene,./r..a 'i wan present In t i.. utrer kcastor vennel

-

- 41 - m
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i

t ly I t. , lute
.

kew. 1

T l i., . I vesit I e.i o a m. t 1..n Ava e i . ' * e- *o e i.. ' Hyr.t a I on , , k r i s e e n. .
.

.ni.I lea t la t oy l oin. . At trmpt s to s c-ent al l s hte s e:ic t or r nal. net flow nutrig
.

He ... t o t toolant l' ump 1A (NC-r-lAl 8.n.1 e et terrn anceennlul. ll.c Renetor

s

ra.. l sne l 1.o t leg t e mpcs a t us e e out inne.1 e o s ca.1 a f f- rec a l e (l.c. geratre ll uu

t./pi' t . '31.. Ir. er t o r a:oo l an t sold l eg t empr u n t eer en we s s- lito F f or I.n..p A and

1.* S t lor loop fl. a nd 1.. 4 8a wrse decrenning (Flpuren ?! and 2f>). Stense Gener los

A Irwel w.e na 4ft1 of e l.e ope s na isig ennge (Flpure 19 ) . C# e ain Ocur s at u r R was

t e... l a t e.1, w i l le a levrf at t.f.1 osa l l.c creamling e nsene ( t igies e I'l ) . tien.le nac t

v.n io.m w. e e. l o r. t due ta the nua l l inr y ni e'.im I.oller tilpgIng an.1 loch of a .l e -

. pea s e alo eit case pa rnsua e . Ti en = Cenve nt or A wan htcaming s lis ony.le f lee rower

t .pi- s a t e d t=cerency lialu :: can lieu p Valve (MS-V3A). Attempts in oletnin a

naamat opriating 1semanstrer l e v e l of 2 20 lin i.e n o f wa t e r an.l es t ah l l 61

pe r* nns e r..nssol us.h.g t he pseasurtrer were not nuc cen a lis t . The tic (tromatic

kellet it ! .u k V.sive ( 1< C-V 2 ) wan ryc ical t o a s s i a. t in (l le ef f os t , re inst t ing in

t oe e r.iw.I Henetos Itu l l el i ng pa rchur e. 1he flent loginces cJ Salct y t ent ess en
.

a.tuaalon en tilgli prae a os lieil l.Ilng ps enant, wan receive.1 un.I, tour

minutou laict, la yparior.1 1 y the apes n t or t o r e-e n t ahl t r le soallsig unics in

waslonn p l ..n t r.polp=cnt w t a li t n t lie Hearior fini t aling . The Fear t or Eu l l .ll eeg

pa r,.r.n r e sontinued to ht.iy above the Isalatione trip netpoint for approni-

. r*Q Q Q A 77 " "3;ppm.isely * f. hoe.i n (Figns e 45). 1he station flanar.cr male the decininn to 7

'.I

L., o .a 'Q d i,.j ,Mii~b[ {fj
1 t..,7iiL }. ! * -(.s .,.

kM. ! [
'

.i [){I|le-.** l

b y(, ). ( ',/ u d
a ln t a in . ..n t lun.nn uigle pr en ..r e Injectlon and increase Nenctar roalant

ib.ni.pe,n..aica;icam/gan m
S y e. , em ,.r.,,...e i n ..n a t t .. .l.t t ., c .,...i e.s.n e I,

< m
j the lece s .o r C.ne t .n: ? Syntem. lhls first attempt I. int eil f or appron laate l y,

Fs 2 i..n.: n .

O tre : 70: s >0 1hc ope 6.s e ine s s ae.c.1 Hear t or Coalnut Sy n t ese ps e*tlhit s G* I s i..e 1250 AN (l ow-2055 an.l I.owfl ow-190ti) at l'I R he

(- ( O'l/II: ll)
Appr on t e.a t e p.. l g to 21051 pre ig .her ing tlic s unesing 4's mienst em. Re.ar t ar Coalant itH an.1 St: nt 11.4, ,

s

S y . t rie p a r rair e w ire t hen m.i lie t .ilnc.1 a t 2l00 psig (Fig..rc 4). Al- (enny clear lug alata.n) (Delay ; 100 mlungen)
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Figure 47
-

TMI-2 Loss of Coolant Acci< lent o; 3/28/79 -
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Figure 48

1MI-2 Loss of Coolant Accident 3/28/79
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Included in this section is updated infomation concerning the Waste
Management Activities (M!A) Crganizatica.

r A
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. . .
___,

__

For the period of June 1,1979 through June 30, 1979 the following changes

have been incorporated within the TMI Unit 2 Recovery Organization.

'
.

TEREE MILE ISLAND RECOVERY OF,GANIZATION - JUNE 1979

As a result of the increased emphasis on the radioactive waste accu =ula-

tion on-site, tha Waste Management Activities Group has been reorganized.

Three distinct functional groups are now in effect. The Decontasination

Group has i =ediate responsibility for cleanup of surface contamination in the

Auxiliary and Fuel Mandling Suildings. The Processing Group consolidates the

existing liquid and gas processing teams and is responsible for processing waste

to the point of an acceptable product for disposal. The Disposal Group is

responsible for packaging, transportation, on-site staging, off -site shipping,

and disposal of all forts of radioactive waste generated on ,ite.

The Technical Functions uroup of Waste Management renains intact, with

overall responsibility for technical planning and integration of the three new

groups. This group is also responsible for the co'.lection, analysis, and

dissemination of all technical data pertaining te waste ac: '- ities.

Exhibit 1 is the new Waste Management Activities orgaainational chart.

The rc=2inder of the Recovery Organication remain _ as reported last

=enth.
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III. PLANT hCDIFICATIONS

Included in this section a e updated and amended subsecticns frca the
June 13, 1979 Second 24 m Report. Changes from the previcus repcrt
are denoted by change cars in the right hand margin and Rev. 2 on the
bettem right hand corner of the page. Subsections frca the June 18,
Second Interin Repert which have not had any changes are not included
in this report.
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B. Auxiliary and Fuel Handling 3uilding Supplementary Air Filtration
Systa=s

.

1.0 Systes Function and Design Objectives
.

Radioactive iodine, released from the Reactor Coolant
Systen during the TMI Unit 2 accident, was transferred
into the Unit 2 ' Auxiliary and Fuel Handling Buildings.
I:=ediate change out of the Auxiliary and Fuel Handling
Building charcoal filter trains was not feasible because
o f the high radiation and conta=ination levels in the
filter areas. As a consegrence of the I-131 release rate,
it was decided to construct a supple =entary air filtration
rystem to reduce off-site releases.

The function of dhe systen is to filter radioactive particles
and absorb iodine which has passed through the normal
filtration sys tem in the building ventilation system.

2.0 System Description

The system interfaces with the Auxiliary Building HVAC
System, Fuel Handling Building HVAC Sys tem, and the Service

- Building H'/AC Sys ten.
.

Discharge monitoring for the supple entary system is pro-
vided at each discharge peint.

3.0 Systen Operation

A description of the systea's operation is completed.
Existing plant sys tem's cceponent functionality is being
cssessed. The irpact of this program on the system's
operation will be addressed and any changes in the system's
operation will be included in a subsequent report.

4.0 Systen Status

Engineering Cocplete

Canstruction Co=plete

Systen description, flou diagrams, operating procedurcs,
are co=plete. An operating and failure codes analysis
has been prepared.

|

All four (4) trains are operable. The stack is capped.'
Present operation is with three (3) trains.

The operating procedure, which reflects the system
cperatica description, is being reviewed by the NRC
Site St f f.
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The system is essentially coplete with the e:cception of the
steam eductors . The eductors are undergoing design =odifications
to insure safe, ral f ble operation. Electrical subnersible pu=ps
are being fabricated for each c:and pipe should a backup ceans . - -

of pu= ping water from the tanks be required. .:
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D. Upgraded Decay Heat Renoval Systen

1.0 Syste: Function and Design Objectives

Future operation of the existing decay heat renoval (DHR) system may
result in radiation levels possibif ranging up to 500 Rads per hour
in the vicinity of the system fluid co:ponents. This condition would
severely limit personnel access for routine surveillance, operation,
and maintenance. ~ The upgraded DER systen consists of a progran intended
to identify, evaluate , and imple=ent odifications necessary to ensure
the integrity and reliability of the systen in a radiation anviron=ent,
substantially exceeding the original design basis, for up to one year
of ope ration.

2.0 System Description

Proposed DER syste: codifications include additional decay haat vault
shielding, a remote TV conitoring syste=, codified DER pu=p and motor
bearing oilers, a vibration monitoring system, and associated operating
and testing procedures.

Vault shielding vill be provided by lead bricks as,serbled in a steel
support fra:e. This will reduce the ambient personnel radiation
exposure levels to "as low as reasonably achievable" (ALARA) in the
accessible area above the vault. Radiation surveys will be made during
initial DER system operation and periodically thereaf ter to deter:Ine
shield effectiveness.r

The TV conitoring syste: will provide remote surveillance capability
for DER sys te: cparation and maintenance. Two independent systens are
provided, one for each vault. Each systen includes a radiation-tolerant,
closed-ci- '"- *aievision with remote ccatrols. Specific operations to
be conitored include punp and notor bearing oil level, purp packing
le2k-off, remote oil fill, and pump venting.

DER pu=p and motor bearing oiler ec'ifications will provide for increased
oil storage capacity, a means for re=otely reading oil levels, and to
per=it feeding of oil to the bearings.

Provision for remote venting of the pumps is also provided.
'

Frovisicas will be made for =anitoring pc:p vibration and loose parts in
the systen. This is intended to provide early inuication of purp and
notar c=;radation, loose parts in the systen (partic01arly at the heat -

.

exchanger tube inlet), and changes in fica patterns due to partial line
blockages.

Monitoring and control for these modifications will be pro /ided from
the fan room at elevation 322 in the sc_vice building.

3.0 Syste: Op e ra tion

Ticse modifications to the DER will not appreciably alter syste:
c;eration.
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4.0 Status

The TV conitoring systen, the bearing oil tanks and piping, and
pump venting arrangement are installed and operational. Tne j
shielding bricks and support caterials are on site. An ope rating
test plan for the Dh3 system has been developed and is under -

review.

1

The installation of vault shielding is completed, except that the |
cover is not on since access is still necessary. !
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F. Steam Generator "B" Closed Loop Cooling System

1.0 System Function und Design Objectives
>

In order to provide a high pressure, closed cooling loop for water-
solid s teas gene rator "B", a systes utilizing new equipment must be
installed. The closed loop must recove the decay heat froa the core
plus the added heat load from one reactor coolant pump. To =ininize
the possibility for contamination of the closed loop, the systes must
be operated at a higher pressure than the reactor coolant system. The
heat transferred to the closed loop will ulti=ately be rejected to the
rive r. The system is intended to provide backup decay heat re= oval
capability should the present s teasing from s tea = generator "A" be
discontinued.

2.0 System Description

The system consists of a new heat exchanger, pucp, surge tank, piping
and velves. The hot uater leaving the stea= generator vilt pass
through the tube side of the new heat exchanger and return to the
steam senerator via the new pu=p. A pressurizer surge tank will
maintain the steam generator secondary side pressure above the
primary coolant system pressure.

The shell side of the heat exchanger is supplied with cooling water
froc the secondary services closed cooling water syste which, in turn,
will be cooled by water from the nuclear services river water purps

'

pipeu to the turbine building via the secondary services river water
piping.

The new pu p discharge piping is connected to the existing feedwater
t? ping downstream of the =ain feeduater pumps, and the heat exchanger

inlet piping is connected to the drain pot on the cain steam line
between the cain staan isolation valve and main turbine s top valves.

3.0 Systes Operation

A detailed description of the systen's operation is given in the
operating procedure for Long Tern OTSG "3" Cooling Systes.

A procedure has been co=pleted to fill the "3" Steam Generator
using the condensate pu ps. An additional procedure to flush
and vent the eter;ency water line has been co=pleted as part
of the fill procedure for the CTSC.

4.0 Systen Status

The sys ten is installed and the preservice testing is completed.

The flushing and venting of the feedwater line is ready to be
s tarted upon ap? roval n F procedure.

,
'\ '' A''_ i { [ <

Rev 2



> 4 . ___ -_.. .

G. Portabla Disposable Demineralizer

1.0 Systen Function and Design Objectives

Stea= Generator "3" is presently conta=inated with radioactive (fission)
products. To =ini= ice exposure to personnel and =inimize the potential
for conta=ination of the turbine building, this fluid =ust be cleaned up
before the closed loop cooling system is placed into long tern service.
This cleanup capab'ility ' vill be provided by a portable disposable
decineralizar (pDD) sub systen. After the initial cleanup is co=pleted,
cater quality can also be =aintained by passing the closed loop cooling
syste= flow through portable decine ralizers.

2.0 Systa= Description

The PDD sub syste= is located along the north wall of the turbine
building base =ent. The system includes a disposable de=ineralizer
app roxi=ately 13 inches in dia=e te r, 30 inches in height, and having
a 1.5 cubic foot resia capacity. The de=ineralizar will be connected
to the stea= generator "3" closed loop cooling syste=, and receives
process water fro = the new closed loop pu=p discharge while returning
the effluent to the pu=p suction. The nu=ber of de=ineralize r
changes that will be required will depend on tha water quality and
activity.

The d2 sign pressure of the available de=ineralizers is 30 psig.
The re f o re , in order to protect the vessels, the PDD sub systa= also
incIudes a pressure reduction valve, a pump, and safety relief facilities
necessary to process the fluid uhile =ini=izing the potential for
radioactive release to the environ =ent.

The de=ineralizer is housed in a portable shielded cask. All opera tion,
=aintenance, and d=-*-= alizer re= oval and replace =ent will be perfor=ed
in accordance with existing health physics require =ents.

3.0 Systc= Operation
.

A detailed descrip tion of the syste='s ope ration is given in the operating
procedure for Long Ter= OSTG "3" Cooling Syste=.

4.0 Status

The de=ineralizers and shield casks have been fabricated and
installed.

.n2 piping systa= and pu=p have been installed and is operational.

It is currently being used for ..et layup of Long Ter= "3" Cooling
System. -

,~,
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J. Staas Generator "A" Closed Loop Cooling Systa=

1.0 System Function and Design Objectives

In order to ptovide a high pressure, closed cooling loop for water-
/ solid steam generator "A", a cooling syste= utilizing new equiptent
/ has been proposed. The closed loop would recove the decay heat f rom

the core plus the added heat load froa cne reactor coolant pump. . To
cini=ize the possibility for contamination of the closed loop, the
systa= would be cperated at a higher pressure than the reactor coolant
systas. The heat transferred to the closed looo would be rejected to
the river. The systen would be intended to provide primary decay heat
renoval capability redundant to the stea= generator "3" closed Icop
cooling system.

2.0 Sescription

The system will consist of a new heat exchanger, pucp, surge tank, and
piping and valves. The hot water leaving the steac generator would ba
cooled in the shell side of the heat exchanger and returned to the
s team generator by a nea pu=p. A pressurized surge tank would
raintain the steam generator secondary side at a minicus pressure
greate r than the p ri=ary coolant sys te= p ressure.

The tube side. of t the heat exchanger would be supplied with cooling water
fro = the nuclear services river water pucps piped to the turbine building

I via 4nstalled secondary se rvices river water piping.

The new pu=p discharge piping sculd be con a-e-d to the exis ting feed-
uater piping downstream of the main feedwa ter pu=ps. The heat exchanger
inle process piping would be connected to the main steam turbine bypass
line between the isolation valve and the control valve at the condenser.

3,0 System Operation

A description of the systea's operatica is available. Should the systen
be constructed, the operations description will be p rovided in a
subsequent report.

4.0 Syste= Status

'
Design is co=pleted. The pu p and heat exchanger have been purchased and
are on site. No piping, except the tea tie-in pieces, have been
fabricated. The procurecen t, fabrication, and installation have been
placed on hold, and no further constructica is anticipated.
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1. Alter:1te Decay Ecat 7.e:cv21 Systa=

1.0 Systen yu=ctics a=1 Desi~s. Obj ectives

~he proposed Alternate Decs,y Eeat Ec=cvai (ACER) systes sug=ents the
two existing DER syste=s and the proposed water solid seccndary/ -
natur21 circulatica syste= as backup to ste2= generator "1" ste--"g.

integral Decay Heat Closed Cooling Water (DECCW) systen is include'dJ.:
to transport heat fres the ADER cooler and t'.e ADER pump seal coolers
to the cuclear se: vices river vater systes. !canectica po#. ts are also

p:cvided cutside the Stel "candlin'; building : con =ect other dedicated
liquid vaste processing systa=s. .. _ .

The speci'ic functice of the ADE systen is to re=cve decay heat such
that the reactor coolant system can be brought to and cainaised at a
cold shutdcvs conditicu. With the exception of g css core flev
restrictices, this systes is i= tended to provide sufficient core flow
to =aint21: reactor coolant subccoled.

2.0 System Descriptics

The two EER pu=ps and a new heat exchanger vill be =cunted on a skid
located cutside the vest vall of the fuel handlin; building. Three
pipe runs vill 'ce inst'" ed frc= the existing DER systes piping within
the fuel handling building and panetrate the fuel handling building
vest vall of a valve vault. The pipe tuas vill ter=icate in the valve

', vault k. c2c.o.ing each line. Ecek-up to the EER skid vill be. =2de
lader if needed. In additice, three capped taps vill be provided,

'

Thesece the ADER piping installed outside the fuel handling *:cilding.
rav be used lacer to cocrect other dadica ted lic.uid vastetaps .

processing syste=s.

Motor ccatrol centers c d I&C panels fer operation of all ADER systcs
;c ps and noter operated esives vill be acusted in a ec= trol t aller
located aez: the J. DER siid.

The DECCW syste= provides cooling water to the ADER systen heat exchcager
a n d p t=, seal' coolers. It utilires a closed icop system to ,previde a
dcuble bar-ter betwee the ADER cysten and the river water to prevent
the direc- -A'se of : dicactivity to the env#-'-ent. A rcdiation

, d20ector is p cvided to ::: iter the level of radicac-J.vity in the DECC"4
systc at the cutlet of the DER cooler. A ::diation level indicator
with high rcdistica level alar = is located in the ADER systea re=cte
ccatrol recs. If radioactivity is detected, cperatice of the dec y ,

heat re=cval Icop and it: associated CECCW iccp can ce aalted and the -

'

af.'ected deca'f heat re= oval cooler isolated. The DECC'J systen is cocated
en a secc:d skid c d ccesists of the DECC'J pu=p, heat exch: Ger, c:d sur ,e
:: k. 30th skid vill be located cutdcorn at grade level near the west
vc11 of the *uel handling building and adjacent to each.,ccher.

. .
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3.0 Systes Operation

A detailed description of this systes is not yet a~ailable; it is
expected by July 30, 1979.

.

4.0 Systen Status

The piping for the ADER system has been designed, fabricated, and
received on site. The skid for the ADER Systes uith its co=ponents,
two pumps, heat exchanger, valvas and piping is near coupletion.
Motor control centers are on site. The valve vault excavation is
co=pleted, shoring is in progress, and piping installation should
start this week (July 9, 1979). The electrical trailer is very

'

near c:cpletion.

Electrical power and service water connections will not be cade
until the system is put into service. Tie-in of the ADER system
to the existing plant DER system is on hold until tie-in authorization.

Piping supports are being designed and fabricated on sitc. The
control trailer wiring, air conditioning and insulation is finished.
Piping construction is in progress in the Fuel Handling Building,
and is 50* co=ple te. Wall penetrations have been completed. Valve
pit design, =odified conpatable with shoring and piping, should be
done by July 13, 1979.

-
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M. Standby Reactor Coolant Pressure Control Systen

1.0 Systees Function and Design Objectives

Righ radiation levels and flooding in the reactor building have or
could potentially render much of the reactor coolant (RC) systes
electrical equipnent and instrucentation .nop e rab le . With cuch of
the instru entation inoperable, the RCS should be maintained water
" solid". An alternate system of pressure control is required to
ensure safe and reliable cooling of the reactor core, should contral of
the er.isting system becoce uncanageable. The standby reactor coolant
pressure control (SRCPC) systes will ensure reliable core cooling by
performing the following function:

a. Maintain the RC system in a water-solid condition for
natural circulation core cooling.

b. Maintain sufficient available NPSH should RC pt=p cperation
be required

c. Control the quality of the akeup fluid

d. Maintain pressure within control limits while accomodating
the r=al and volucetric contraciions in RC system inventory.

2.0 Syste= Description

*The 3RCPC system ties into the existing Eigh Pressure Injection lines
(see FSAR Figure 9.3-6). RC system pressure is caintained by
three surge tanks arranged in series with a pressurired nitrogen
blanket over the last tank. A fluid inventory of approxicately two
thirds of tha total tank capacity is suf ficient to maintain RC system
pressure during sudden RC systen irventory reduction transients. A
level control valve at the tanks' discharge vill prevent nitrogen from
entering the RC systen.

Long tern cakeup will be provided by the charging pu=p taking suction
from an atrospheric storage tank. Makeup fluid conditions are
adjustad by che=ical addition and heating to meet RC systen watar
quality require:ents.

The RC syste= pressure will normally be naintained berreen 100 and
750 psig during the intended cocidown process. As of April 30, the
RC sys ten pressure aust be caintained at 900 psig in order to provide
letdown flow equal to -h RC purp seal injection flou to the syste so
that the RC pu ps can be operable.

The SRCFC cakeup system will be operated ranua11y from a local panel
during initial operatica and fro the control root af te r sys te=
automation is cceplete. :Skeup is provided in response to decreasing
pressure in the ?.C system. An alar = will annunciate at the control
statien . hen the pressure dif ferential be tween the RC and SRCPC nakeup
syste:. ream. :s or exceeds 50 psi.
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The SRCPC cakeup system will prevent gross depressuri:ation
on the RC System when cperating ia a water-solid mode. Ove r-
pressuri:stion protection can be provided by increased I ? -down
resulting directly from RC systes pressure increase, letdown
with concurrent termination of RC pu=p seal injection nr

.

=akeup, opening the pressurizer vent valve, opening the
pressurizer electro =atic safety relief block valves, or lif ting
the pressurizer safety relief valves (the latter two =ethods
are undesirable and will only be considered as a last resort).

3.0 Systen Operation

A preli=1aac, description of this syste=s operation is now
available.

TITLE: Preliminary Systes Descrip tion Task TS-6B Standby
Reactor Coolant Pressure Control System, Revision
1, dated May 23, 1979.

4.0 Status

Phase I of the SRCPC makeup systen is co=pleted and has bean
hydrostatically tes ted and operated in recirculation mode.
The Phase I will allow lacal =anual operation of the system.
Te design work to ulti=ately convert the systes to control

cperation is being 1 plicented.
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N. E0? Electrical Power Sys ten

1.0 System Punction and Design Obj ectives

In the event of f ailure of normal of f-site power sources to the ECP
busses, the 30P Electrical Power (30 PEP) systen provides an alternate
source of power to serve existing co=ponents, which previously
did not require loss-of-offsite power backup protection and new
components that are planned to be used or =ay be used for. decay
heat renoval f rom the pri=ary system.

The E0 PEP systes is co=pletely independent of the existing Class IE
b us se s.

The 30 PEP busses are loaded on a ' =anual only' basis in accordance
with energency operating procedures.

Modifications of power supplies associated with Steam Generator"A"
cooling syste=a have been given priority of installation with
respect to those for the Stear Generator "3" cooling syste=s.

The testing require:ents for the 3CPEP systees are to be similar
to those of the Class lE systems.

The 30 PEP systen shall supply power to the following components
and associated auxiliaries at one tire or another depending upon
the specific situations

s.

Supplementary Air Co= pressera.

b. Circulating I!ater Pu=ps

c. Ccadensate Pumps
Stean Generator "A" Long Term Cooling Pumps *
Stea= Generator "B" Long Ters Cooling Purp

d. New Decay Heat Re= oval Pump

e. Secondary Systc= Closed Cooling Water Pumps

f. Alternate DER Systen ? umps *
Secondary Services River 'later Strainer

g. Pressure and Volume Control Systen Charging Pumps

h. Chenical Cleaning 3uilding Ventilation Equipment

i. Pressurizer Heaters

*Indicatts componenta not currently planned to be put in service.
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Initial startup testing will verify proper systes and co=ponent
ope rability , the adequacy of operating procedures, and ensure
adequate performance capabilities of the 30?EP Syste=. Periodic
testing will be perfor=ed in accordance with procedural require-
cents and any additional testing and =aintenance require =ents
by the co=ponent manufacturers. Periodic testing will verify
proper breaker actuation, diesel starting and synchroni:ing,
fuel oil quality, and breaker positions.

4.0 Sys ten Status

The work for the upgraded BOP electrical power systen is
app roxi=ately 90 c o=p '.e ce .

.

The following work has not yet been co=pleted:

The fire protection engineering and construction
are approxi=ately 50% co=plete.

Auto =atic lube oil systes for" white" diesel is
currently being designed.
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Tae sys te is essentially conplete while undergoing an cperabilit/
review and testing p rogras. Operator training an? qualification
is proceeding.
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Construction of the interi solid vas te s taging facility is
nearing cc:mletion. Setting of the cell liners, backfilling,
and asphalt installation is co plete. Caulking of the cell
sea:s has been accomplished, and curing of the caulking will
permit application of the cell coating beginning July 2, 19~9.
Drip pans have been received. Concrete covers have been
co pleted and are being held by the manufacturer until needed.
It is anticipated the facility will be operational by July 6,1979

The M.:nitovac crane for handling Epicor liners is on-site and
assembled. Mer.copolitan Edison utility operators are undergoing
training on the operation of the crane.
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The design criteria for the solid waste staging facility has
been approved by the vaste canagement activity, Matropolitan
Edison, and the NRC. Design is proceeding and should be
completed by =id-July.

An ECM has been issued to construction for excavation. This
.

- will permit cons truction to s tart so the schedule of mid-
October completion of the facility can be maintained.
All cell liners for the facility have been received. In
addition, sone of the drain line =aterial has been received;

_the balance should be received during July. The concrete
(23 of which will be used on the interim facility)covers

are co:plete and are being held by the canufacturer until
needed.

Design drawings for the transfer cask have been reviewed
and approved by the technical support group. Fabrication
of the cask has started. The procised delivery date for
the cask is July 23, 1979.

A purchase crder has been issued for the shield cask
transport. The shield cask transport consists of two (2)
concentric concrets sewer pipes (total concrete thickness
of 15 inches) counted on a lowboy. This transport will
be used to transport liners frca the Epicor 2 facility to
the s t:ging facilities . The promised deliverf date for the
shield cask transport is July 13, 1979.
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3. Nuclear Sampling System

1.0 System Function and Oesign Cbjectives

This nuclear sampling system is to be used as a temporary liquid waste
sampling facility to alicw TMI Unit 2 recevery operations to centinue
without interfering in the ncrmal operatiens of Unit 1 when that unit
is returned to service. It will previde a single centrolled station
whereby fluid samples may be taken frem tanks other wise innaccessible
for local sampling and/or from tanks that require frequent sampling for
analyses of chemical and radiochemical centent. Included in the sampling
scope will be capability for representative samples of Unit 2 Reacter
C olant from the pressurizer steam er water space er upstream of letdown
coolers, samples from the three Unit 2 Reactor Ccolant 31eed Tanks,,
Unit 2 Miscellaneous Waste Hold-up Tank and the new Fuel Feel Waste
Storage System centaining liquid waste from both the Unit 2 Reactor
Building Sump and Miscellaneous Waste Hold-up Tank. Provisions shall
also be provided in the system fer continuous menitoring of boren
concentration in the reactor coolant.

2.0 System Descriptien

Unit 2 Sample Lines which presently run into Unit 1 sampling area shall
be rerouted to a new sample sink to be 1ccated in the Fuel Handling
Building 305' eler-tien of Unit 2. In an adjacent reen, the so-called
"medel room" a berencreter shall be installed.

*
The system shall provide for adequate recycle, purgo and return of waste
liquids. Purging of radicactive piping shall be rerformed prior to
installaticn of new sample lines.

Crainage from the sample sink will be routed to the Fuel ? col Waste
Sterage System. A shielded bottle to collect drainage will also be
provided.

All piping, valves and ccmponents of the sampling system will meet the design
conditions cf the system with which they are assceiated or will meet 150
psig and 2000F. Primary coolant sampling points will have the design
conditien of 2500 psig and 670 F up to valve SNS-V-70.

Air exhausted frca the sample hcod will be filtend through charecal and
HE?A filters and discharged to the Auxiliary Euilding ventilation system
exhaust ductuerk.

3.0 System Cperation

A detailed descriptien of the systems operation is not yet available as
design changes are still being made. This description shall be
incorporated in a subsequent repert.

4.0 System Status

The system design is essentially complete. Construction and material
procurement is in progress.
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I'/ . Radiological Monitoring

This section includes discussion of information compiled for the period
of March 28, 1979 through May 31, 1979. The assessment for the period
March 28 through April 30 is described in detail in the report submitted
June 18, 1979. The results of that assessment are merely summarized
and, ;f necessary, updated or corrected in this report. Changes from the
previcus recort are indicated by change bars in the right hand margin
and Rev. 2 on the bottom right hand cerner of the page.
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EXECUTIVE SUMMARY
RADIOLOGICAL MONITORING
MARCH 23 - May 31, 1979

The results of aa assessment of radiation doses to the public due to releases
from March 23 through >by 31, 1979 from the Three Mile Island Unit 2 accident,
based on verified release data and verified radiological environmental data are
summarized in the attached table. Virtually all of this dose resulted from
releases in the period March 28, 1979 through April 30, 1979. Contributions
from May releases were negligible. Doses from radioactivity released in liquid
effluents were extremely low. No individual received more than a fraction of
a millirem, and the population dose was much less than one person-rem. Doses
from airborne effluents are due to noble gas isotopes which deliver whole body
doses and iodine isotopes which deliver thyroid doses. Measurements indicate
that the maximum individual whole body dose from noble gases was 75 millirem,
and the noble gas whole body dose to the 50 mile population was calculated to
be about 3300 person-rem. (The figure af 73 millircm for the maximum individual
dose dif fers slightly frot the prev'.ously reported 83 millirem due to a refinement
in the estimate of natural tackgr'and radiation contribution to the measured
dose.) Doses from iodine isotopes in airborne effluents recult from inhalation
cf iodine in air and ingestion of iodine in milk. Calculations and measurements
show that no individual received more than about 10 millirem to the thyroid
from inhalation, and the calculations indicate the thyroid inhalation dose to
the 50 mile population was about 160 person-rem. (The esticate of the maximum
individual exposure based on measured air concentrations of Icdine-131 has
been revised f rom 2.7 to 3.7 millirem.) Measurements indicate that the =aximum
individual thyroid dose from ingestion of Iodine-131 in cow milk was 1.5 millirem.
(This dose was incorrectly reported as 2.3 millire= in the previous report.)
Calculations show that the pcu21ation dose from Iodine-131 in milk produced
within 50 miles was about 900 person-rcm. Average doses to individuals in the
population from any isotope in any pathway were very low, less than 2 millires.
The maxi =um doses to any individual is 75 millires which is co= parable to the
difference in natural background radiation dose between Harrisburg, PA and
Denver, CO over the period of one year.
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Summary of Radiation Doses Due ' THI Unit 2 Accident .

March 28 - H,v 31, 1979

Estimated Integrated Dose"
itelease

Mode Pathway f tax !muni 1ndividua1 Pop'.sation Dose
(mrem) Organ (person-rem) Organ

1.1 <pa i d Drinking Water ( 1) < . 04 Thyroid < 1 Thyroid

Fish Ingestion ( I ) '' .01 Thyroid < < . 1 Thyroid

Swimming, Boating & Shoreline 0 Thyroid 0 Thyroid

Airborne Noble gases in plume 75 Whole Body (3300) Whole Body
IodIno Inhalat'on m.3) Thyroid (160) Thyroid

3.7

louine uptake through cow 1.5 Thyroid (900) Thyroid
milk ingestion

a. Doses are based on T1.D measurements or measured Isotopic concentrations in environmental samples
except for those in parentheses. Doses in parentheses are based on release data and transport models,

b. No lodine 131 actisity detscted in more than 95% of river water samples. Concentration in those
uamples are assumed to be minimum detectable. (366 water sataples 3/28-4/30, 420 samples 5/1 - 5/31)

c. flo Ioiline 131 act ivity detected in any fish samples. Concentration assumed to be minimum detectable
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IV. A. OFFSITE LIQUID RELEASES AND DOSES

1. Releases
The releases of radionuclides in liquid effluents to the Susquehanna
River have been within expected values as a result of the refueling
outage of Unit 1. From March 29, 1979 to April 30, 1979, 10.7 curies
of tritium and about 0.3 curies of various activation and corrosion
products have been released to the river from both units. (Table
IV-A-1). From May 1, 1979 through May 31, 1979, 4.7 curies of tritium
and about 3.7 E-2 curies of various activation and corrosion products
have been released to the river frem both units (Table IV-A-1).

The only radionuclide released in significant concentraticns and
quantities as a result of the accident on March 28, 1979 has been
Iodine-131. The total quantity of Iodine-131 released through
April 30 is approximately 0.24 curies. Detailed data and discussion
regarding the release of Iodine-131 during the period March 28 through
April 30 were included in the June 18, 1979 submittal. The total quantity
of 1311 released during the period May 1, 1979 through May 31, 1979 is
approximately 5.05 E-3 curies. The scurce of most of the Iodine-131
released in May is the Industrial Waste Treatment System, the major
source of earlier releases. This system is discussed in the June 18
submittal. May releases are a factor of about 47 lower than releases
from March 28, 1979 through April 30, 1979 (Table IV-A-1). Detailed

Iodine-131 data f rom each liquid release in >by,1979 are included in
Table IV-A-2. Daily Iodine-131 release quantities are plotted in
Figura IV-A-1. Data in this figure for the period March 28 through
April 30 were presented in the June 18 report, but are plotted here
in a different format. Althougn the release of Iodine-131 in liquid
ef fluents did exceed normal levels, the levels did not exceed either
the Technical Specification release rate limits, or concentration limits
in 10 CFR 20.1C6, averaged over one day.

2. Environmentnl Measure =ents

The Radiological Environmental Monitoring Program conducted by
Metropolitan Edison Ccapany includes analyses of river surface water,
downstrea= drinking water frca treatment plants and aquatic biota.
Except for seven samples collected on March 31, April 1 and 2, and
May 12, 13, 24 and 25 at station 7G1, the Columbia Water Plant intake,
which showed ver4 lou levels of Iodine-131 (0.4, 0.72, 0.66, 1.3,
0.57, 0.56, and 1.7 pCi/1) an! one sample on April 27 at location 7G2,
the Wrightsville Water Trearaent Plant which showed 0.49 pCi/1 of
Icdine-131 no gamma emitting isotopes other than lov levels of
naturally occurring isotopes were detected. The concentrations of
Iodine-131 listed above are only slightly greate than the minimum
detectable concentrations. Data from the monitoring program are
included in Attachment 1 to the June 13 submittal and are supplemented
in Attachment 1 of this submittal. |
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3. Estimated Offsite Exposures

Radiation doses estimated from the reasurements described above are
extremely low, a few hundredths of a millirem for a person drinking
water, eating fish frca the river, or ucing the river for swi::::ing,
boating, or shore line activities. Detailed radiation doses are shown
in Appendix C cf Attachment 1 to this report.
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TABLE IV-A-1

SLMtARY OF RADIONUCLIDES
RELEASED TO THE SUSOUEHANNA RIVER

3/28/79 - 4/30/79 5/1/79 - 5/31/79
Activity Activity

Radionuclide (Ci) (C1)

3 10.670 47
3

51Cr 3.5E -4 1.64E -3
.

54Mn 4.11E -4 1.57E -4

58Co 0.022 1.24E -2

60 o 6.9E -3 1.41E -3C

95Nb 1.82E -4 5.17E -4

95Zr 4.83E -3 7.22E -5

110mag 1.25E -3 9.37E -4

131I* 0.235 5.05E -3.6

131mxe -- 7.25E -4

132 3.44E -4 --r

1331 1.4E -4 1.43E -5

133 e 0.012 7.5E -5X

134Cs 2.11E -3 2.18E -3

136Cs 2.7E -4 1.3E -3

137Cs 5.61E -3 4.83E -3

140 a 5.99E -4 5.43E -3B

140 a 1.29E -3 4.09E -3L

* 1311 is the only radionuclide of significance released to the river from
the Unit 2 accident of 3/28/79. Other isotopes result from routine releases
frem Unit 1.
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IV. 3. OFFSITE NOBLE CAS RELEASES AND DOSES

1. Esti=ated Releases

During the period March 28, 1979 through April 30, 1979, about
10 million curies of noble gases were released to the environment
via the ventilation system of Units 1 and 2. This estimate is
down slightly from 12 million curies reported in the June 18
submittal due to refine =ents in the data used with the analytical
methodology described in the June 18 submittal. Revised data
and results are presented in Table IV-3-1 and Figure IV-B-1 and
IV-3-2. All of this release was a result of the Unit 2 accid.ent
of March 28, 1979.

DuringtheperiodMay1,1979throughMay31,{j29,approximately1366 curies of noble gases (131mxe, 133Xe and "Xe) were re-
leased to the environment via the ventilation system of Unit 2.
The release of noble gases was determined by obtaining daily
" grab" gas samples for ga:na (GeLi) spectroanalysis to determine
isotopic concentrations and an evaluation of strip chart records
for this period. Daily noble gas release cuantities are plotted
in Figure IV-3-3. Releases in May did not represent a significant
increment to releases for the period March 28 through April 30,
1979.

2,' Environmental Measurements

The Radiological Environnental Monitoring Program (REST) conducted
by Metropolitan Edison Company is described in Attachment 1 to the
June 1S, 1979 subsittal. Additional data are included in Attach-
ment 1 to this submittal. The doses from noble gases released
in >by were not distinguishable from doses from naturally occurr-
ing background radiation. The highest =easured exposure offsite
for the period Ms ;ch 28 through April 30, reported in the June 18
submittal as 33 mR hac been revised downward slightly to 75 =R

based on a new assessment of the contribution of natural back-
ground radiation to the dose measured at that location, Station
4A1, 1200 meters NNE from the site.

3. Estinated Offsite Whole Body Doses

- dy dose to an individual, based onThe maximum offsite who' u

the revised reasureacd. 21t jiscussed above, is 75 millirem

for the period Mar cugh April 30. The estimated
aggregate whole t . , . two million persons from noble
gases released fr. ugh April 30 is about 3300 person-
recs, as reported p;es. sly a sddl. tion of dose contributions
frca releases in May do not tange tb re values significantly.

l
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Table IV-B-1
.

Estimated Quantities (Ci) of Each Noble Gas Isotope for *

Release Periods Corresponding to TLD Measurements
3/28/79-4/30/79

.

I
*3/28 0 0700- 3/29 0 1700- 3/31 0 1700- 4/3 0 1600- 4/6 0 1400-

Isotope 3/29 0 1600 3/31 0 1600 4/3 0 1500 4/6 0 1300 4/30 0 2400 Total

Xe-133 4.9E6 2.lE6 1.lE6 2.7E5 1.5E4 8.3E6

Xe-133m 1.2E5 3.9E4 1.5E4 1.9E3 0 1.7E5

Xe-135 1.5E6 7.7E4 1.4E3 0 0 1.5E6
*

Xe-135m 1.4E5 1.3E3 0 0 0 1.4E5

Kr-88 6.lE4 0 0 0 0 6.lE4

6.6E6 2.2E6 1.lE6 2.7ES 1.5E4 1.0E7
,

..

.

*The last three weeks of the month cre combined into one group since the contribution is less
than 1% of the total. The estimated quantity released during this period is based on effluent
measurements.
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Figure IV-B-1

TREND OF AUXlLlARY AND FUEL HAND!JNG
BUILDING AREA RADIATION MONITORS

ARROWS INDICATE tj0URLY WIND DIRECTIO.h EACH BAR ON
ARROW INDICATES JMPH WIND SPEED

i INDICATES WIND TOWARD NORTH
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IV. C. OFF-SITE IODINE AND PARTICULATE RELEASES AND DOSES

1. Releases

During the period March 28, 1979 through April 30, 1979 about 14.1
curies of Iodine-131 and 2.6 curies of Iodine-133 were released to |
the environ =ent via the ventilation systems of Unit 1 and 2. These
releases were discussed in the June 18 submittal. All of these
releases resulted from the Unit 2 accident of March 23, 1979.

During the period of May, 1979 through May 31, 1979 approximately
7.8E-2 curies of Iodine 131 were released to the environment via
the ventilation system of Unit 2. This estinate is based on periodic
collection and analysis of continuous effluent samples. The Unit 2
station vent was capp_d on about May 20, 1979 and since that time -
the effluent air has been released through at least three of four
newly installed filter trains which back up normal plant air cleaning
systems. Table IV-C-1 and Figure IV-C-1 su=marizes the release of
Iodine-131 for the period May 1, 1979 through dby 31, 1979. Releases
in May, 1979 represent a negligible increment to Iodine-131 releases
during the period March 28, 1979 through April 30, 1979.

Preliminary evaluations of measured particulate concentrations and
releases indicate these isotopes are not significant in off-site dose
assessments. These evaluations are continuing and results will be
presented in a later report.

2. Environ = ental Measurements

In support of routine plant operations, Metropolitan Edison Company
conducts an Radiological Environmental Monitoring Program. Included
are continuous air samples for iodine and particulate isotopes,
vegetation samples and = ilk samples. This program has continued with
a higher sampling frequency since the accident. Attachment 1 of the
June 18 submittal includes a tabulation of these data and a brief
discussion of the program. Attachment 1 to this report includes
supplementary information. Results indicate that Iodine-131 was the
only iodine or particulate isotope released in significant quantities.
This isotope was detected in air end milk, as discussed below, and
was also detected in some grass sacples in the period March 28 through
April 30. In early May, low concentrations of Iodine-131 were detected.
in some milk saaples and in one air sample. By the last week of the
= cath concentrations of Iodine-131 had fallen below detectable levels
in all samples.

3. Estimated Off-Site Exposures

A sum =ary of off-site doses from radioactive iodines is given in the
Executive Su==ary Table.

The methodology and results of the assessment of doses freu atmospheric
releases of iodine isotopes were included in the .une 18 subaittal.
Estimates of maximum individual doses from inhalacion of air containing
Iodine-131 and ingestion of milk containing Iodine-131, based on
environmental =easure=ents, have been revised slightly f rom 2.7 to 3.7
cillirem for inhalation and f rom 1.2 to 1.5 =illiren for = ilk ingestion.
Results of other dose assessments for iodine isotopes released to the
atmosphere recain as reported in the June 13 submittal.

*

~
3

,
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TABLE IV-C-1

Ci/ Day from Charcoal
131 Releases

7

5/1/79 - 5/31/79

Date Total

5/1/79 3.50E-2

5/2/79 7.83E-3
.

5/3/79 6.30E-3

5/./79 7.70E-3

5/5/79 5.81E-3

5/6/79 3.11E-3

5/7/79 7.26E-6

5/8/79 3.01E-?

5/9/79 4 . . ,8 E-1

3/10/79 1.18E-5

5/11/79 1.21E-5
&

5/12/79 6.0SE-6

5/13/79 4.92E-4

5/14//9 4.49E-5

5/15/79 1.99E-3

5/16/79 2.39E-5

5/17/79 3.37E-3

5/18/79 4.20E-3
--

5/19/79 2.70E-5

5/20/79 3.34E-5

5/21/79 1.25E-4

5/22/79 1.89E-5

5/23/79 1.61E-3

5/24/79 2.70E-5

5/25/79 2.56E-3

5/26/79 3.25E-5

5/27/79 1.86E-5

5/2S/79 6.04E-5

5/29/79 1.66E-3

5/30/79 1.23E-3 ,.

['5/31/79 1.62E-5

7.397E-2
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Figure IV-C-1
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ATTACH) INT 1

RADIOLOGICAL ENVIRONSENTAL MONITORING PROGRAM

.

The infornation in this attachment supplements
informaticn provided 4.n the submittal dated

June 18, 1979, which also includes a description
of the program and informatica to aid in inter-
preting results (maps, etc.)
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Surna ry

Specific radioanalytical results are founct in Accendix D of this and the second Interim
Penort and the dosimetric applications of these findings are found in Appendix C of this
report.

Uaterborne Pathways
Surface & Drinking Water

All water 3amples were analyzed for radiciodine, tritium, and nross beta activities, as
well as by garma spectroscopy. Thirteen sannies, 4 upstream and 9 downstrean, had very
low nositive results for radiciodine (all <2.0 nCi/1) while all other samples had no
detectable radiciodine. Tritium and gross beta activities were at normal anbient levels
for all sarples and no reactor produce'd radionuclides were foun

Effluent Water
___ _ __

.

Tritium levels ranged from 100 to 3690 pCi/l throuch April 28, 1979; iodine-131 levels
ranged from 0.1 to 62 pCf/1 through "ay 29, 1979; no gamma emitters other than fodine-
131 and on 2 occasions cobalt-53 were found. The levels of radioactivity found, based
on the surface and drinking water results, had no discernible effect offsite.

Fishes - Acuatic Sediment - Acuatic Plants

Analysis of fishes found only naturally occurring potassium-40 and occasional low levels
of fallout cesium-137 Analysis of sediment saroles found normal levels of naturally oc-
curring radionuclides and on occasion low levels of cobalt-58, cesium-134, and mancanese-
54 No aquatic olants were found.

Airborne Pathways

Gross beta analyses of airborne particulates found typical backnround activities at all
locations at all tires. Radiciodine analyses found activities ranging fron 0.02 to 23.9
pCf/m3 within 3 days cost incident. The distribution of these values was such that loca-
tions closest to Three Mile Island had the hichest activities. No radiciodine was detec-ted in any sanoles af ter l'ay 3.

, Terrestrial Pathways
Milk

Analyses of cow's nilk coted radioicdine levels rangina fren 0.1 to 21 pCi/l and normal
backnround levels of cesiun-lo7 and potassium-40. The hiqher radioicdine results were
immediately post incident and have been decreasinq such tha t no radiciodine has been de-
tected since May 20 Analysis of goat's milk found radiciodine levels ranging from <0.3
to 110 oCi/l and normal backgro;nd levels of cesiun-137 and notassium-dC. It should b'
noted tb?t most to all goat's milk production in Acril was used to suckle newborn kids
and thus tnere was little to no human exposure via this oathway. Radiciodine levels in
goa t's milk in May ranced from <0.3 to 49 pCi/1 no radiciodine was detected af ter !'ay 24,

Painw3ter

Tritium, cross beta, and qanna spectroretric analyses thrauch Aoril 27 found nor al an-
bient activities and naturally occurrteg radionuclides only. Radiciodine analyses 'cund
detectable activities (2..* and 1.2 pCi/1) in 2 indicator samples for the oeriod " arch 31
throunh April 5, 1979 'a other sarples had detectable levels of radioicdine.

(, \,d
t k
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Other Sanoles

Two of 6 grass samples had low but detectable levels of radiciodine (0.033 and 0.063
oCi/g); no radiciodine or reactor produced ra 'ionuclides were found in soil, poultry,
beef, eggs, or game.
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. _ _ . _ _

It
_

r - I

W r l y,h t n v i l l e 702 < 0. 5 < 0. h < 0. h <0.3 <0.3 < 0 d __ <0.3 <0.3 <0.3 < 0.h <0.5 < 0. h
-

"
__

_
W r iith tu v i l l e 7G2" < 0. 3 <0.h < 0. 3 < 0. 3 <0.3 <0.r <03 <0.h < 0.2 < 0 .h < 0. S < 0. 3t_

i
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o
n flute Comiur :i te : nun p l e:. are taken at HM1 unil 8C2 Urtter Gl(0!III IWl'A
,] " i nit i en te: l'i n i clu n t ('l'reatc l) Wai.or ICI / f.
y a = --. _- _ r c= r - = g , , , _ _ _

___ . ___ _ _

,

.
__ _

Pime . .L " f _ l S/1 S/2 S/1 S/la S/S S/6 S/7 S/8 S/9 S/10 S/11 S/12-- U'_un P l "
-_._.__ L____ ~ _ _ _ _ _ _ _ . _ _ _ _ | t.

m m m. __. m m .-
8 Hwatarn Creek 181_.. 2.t> 2.6 9.7 3.6 1. 5 2. ls 2.5 1.9 2.6 2.5 2.7 h.6

7
'

a ,

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

( 8 Smttura Crech
_ _ _ _ . _ _ . _ _ _ _ _ _ . _ . . _ _ _ . ..__ _ _ _ _ _ _ _ . . _ _ ______

_ 3. !: ._
. _ . _ . _ _ .. . _ _ _IC iQ < 3.1 < 3. 3 <3.3 2.2 2.2 3.li 2.1 2.9 2.7 < 3.2 S.O

3

. . _ . . _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . . . _ _

. . _ . _ _ _ _ ___ _ _ J ___ _ . . _ _ . . _ . _ _ . _ .. _ _ .. _ ___.0 ' 11 runner Ininini BMI 3.0 _ 2d)__ 3.1 8.6 3.6 3.0 3.1 2.2 3.2 3.1 2.li 2.1*Brunner inton.1 8 M 1. " 2.5 <1.0 2.3 <1.0 <l.0 <1.0 3.0 <1.0 2.2 1.9 1.6 <l.0
0 *

3

- _ - - _ - _ _ _ _ _ - _ _
8

_ . _ _ _ _ _ .

_. . _ . _ . . . . _ _ _

f

_ _ _ _ _ _ . . . _ _ . . _ . . . _ _ _ _ _ _ _ _ . _ .. _ __ . _

-_ _ _ _ _ _ _ _ _

.

. _ _ . . . _ . . .___ _ _ . _ _ _ _ . _ _ . _ _ _ _ . . _ _ . _

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

8 Columbin Watur l'1anL 701 2.5 1.9 2.h*
l.2 - 3.0 2.5 S.2 2.6 2.3 ' 2.6 ~7 B-~-i i

io _

. _ _ _ _ _ _ _ _ _ . _._

" _ _._._
_ _ _ _ _ _ _ _ _ .8 _lulum1 itLWdur._l'l?illk___ __191S _ <l.3 . _313 2.2 2.7 3. ls._3,32 1.0 < 3. 0 < 3.0 2.5 3.I 6.7<< 6

a

S " UI.cellon Water Worku ISFl" 1.6 2.5 .l . 8 2 . '( 3.0 2.0 2.3 1.8 1.3 19 <1.0 2.2i.

"
S Steelton_ Water Works 1SF1Q" < 3.1 < 3. 3 < 3. 3 < 3.0 3.6 3.9 2.6~~ <3.0 <3:0 2.2 7.7 2.7

o

__ynos 802 2,7 1.9 1.h 2.5 1.8 1.h <1.0 1.3 <1.0 1.6 1 .1, 1.5
8 " ~

8 Yll(;3 BC2Q < 3.1 -3.3 < 3. 3 < 3.0 2.2 h.2 2.7 < 3.0 < 3.0 3.3 2.2 2.1
"

IC

" .__llhichetrne Pi t 1031 6.5 7 . 7_ 2.3 2.2 7.7 2.2 2.1 2.7 2.0 1.9 2.3 92
~

''
,n

.

. : 3. 8'
_

pingbrirpe Pi t 10314 < 3. 3 6.1 3.1 2.9
r- n

, 10.9 2.6 2.6 < 3.0 <3.0 3.h 6.8 2.0
_

(' ._ .Yo rk 902" 1.h 2,1 1.h 1.9 2.2 1.7 2.1 19 2.6 2.t 7> . 7 1.8
_. ..

G "
. .__Y. o. . r t 902Q" < 3. 3 < 3. 3 <3 4 < 3.0 <3.0 <3.h 3.8 < 3.0 <3.0 < 3.P <3.2 2.S

as
__ _ _ _ _

n

3d

u Uri b l.n v i lle ,__]G2 2.9 2.8 2.9 2.5 3.3 h.1 3.h 2.1-- 2.6 2.0 1.9 3,a

_
Urlpht.nv111e 7G2" 2.h 2.7 2.2 2.3 2.8 2.3 27 2. ls 2.7 3.2 h.0 2. t >

_ . _ . _ . - . _ . _ . _ _ _ . . - . _ _ - . . _ _ _ . . ..
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vi

'd not,,, Compoulte samples are t.uken at DI;1, 8C2, 701 (starlind Water Glt033 HRi%')/ l'l/79), and 1001 (ut,s rLing S/15). 3,c j / p,
o
*I

" I n.ll ent es l'i n i nlied (Trented) Water.- - - - -
g__ (. _ . _

__

._

_ _ _ _ _

- l'nge p,_ o r 3 Hompte S/13 S/11e S/lS S/16 S/ r/ S/18 S/19 S/20 S/21 S/22 S /2.i S/24?,(
.

--_ -__
. _..._m

* Swatarn Creek _ ,_ '_ l 1.6 3.3 3.1 27 1.0
li

-1.7 S.3 1.1 2.9 _3, 3 3.2
_ _ _ _ _ _ . . _ . .

.,

- - - . _ . - - - . . . _ . _
,

, ___ _. ,, _ _ , , , , _ , ,_ , , , , _ , , _'l * Cualarn Creek 1034 3.9 2.3 3.1 27 2.1 2. 36 <3.3 __3 . '( 2.9 J.0 3 . '/ .__2, l.t
_a

F.

*in 11runne. Island 8111 2.8 _ _ .J .14 2 7_ M_ _37 3.7 3.0 __3,D_. _3,7__ _j ,14 2.0
10 Iirunner fulatid ~ 81:l" <l.0 (0 9 1.8 1.0 3.0 <0.9 1.1 6.7 <l . 0 <1.0 2.0

*

i - _.

_ _ _ - _ _ _ _ _

[
e

_ _ _ . _ _ . _ _ i _ __ _ _ _

i

. _ _ _ _ _ _ _._.._..:_____ __ . _ . _

_. .___..__.__._. ,. . . . _ _

_ _ _ . _ _ _ . . _ _ _ _ _ . _ _ _ . _ _ _ _ _

e
_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _. _

~

_]IB f 3. S 3.li 2.2 2.6 - 1. li 2.11
~~~~'- ~~ -'~Columbia Unt.er Plant 7GL 2.2 1.9 2. li 2.2

~
'

i
- -

t
..

"
-

_

__ _l.1 3.3 2.818 ..fulw4bla.RILer Plurit 7GlQ_ <2 7 3.2 3. !: 2.3 22 . 8 <3.3 3.0 2.5
_ _ _ _ _ .

i

IS St.eelton Wat.er Worku LSF1" 1.7 2.2 1.6 2 . '( 2.1 2.3 1.7 2.7 1.9 2.1 1.5
o

_ _ _ _ .

15 Steellon Water Worku JSylyn <2 7 < 3 .14 < 3. li 2.3 <2.8 73.3 <3.3 3.li 2.3 2.8 3.6 2.0
~

_ . _ _ _

in o _ _y [[p,1__ _ 802 1.5 2.2 2.0 2.3 2.0 19 2.3 <1.0 17 1.j 1.6 2.0
i,

i8 ylics 8c2Q 2.5 < 3 la < 3. ! <2.8 <2.8 <3.3 <3.3 <3.2 <3.2 1.5
~~

6 2.2 2.0

Di:, charge Pit 1031 3.3 2.9 2.6 2.1 3.0 3.3 S.1 8.0 Is . O 3.1
-~

2

.

1)ha.;1pirL_ t'i l 1031Q l.2 S.0 < 3. li <2.8 <2.8 <3.3 3.3 3.8"
l.8 5.9 l.8 2.8i i

tn "

_ Jerk 9G2" 1.7 2? 2.0 2.0 3.1 17 2.11 2.2 1.9 1.8 2.1 2.2
- "

tx
n

__J u rk __ 9G24* <2.7 < 3. li < 3. li 2.1
_

(2.8"
l.7 <3.3 <3.2 <3.2 3.7 3.7 2.0i

< _ _ _ __ _u
Q, --

30
___

.______ _ -

Wr irbt.nv il j e
_

702 2.3 2.2 3.5 3.2 3.82' 1.0 t.3 3.3 3.2 _ 2Ja 2. la S.li4 i

Urk htuviile 702" 2.6 3.I 3. li 2.8 2. !: 37 2.li 3.7 2.li 3.8 2.5 3.6
._ __
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43

|j flole: Cwpuu ! Le niunpitm o re taken nt. 81:1, 802, Tail , 1031 Water CIl003 lil?rA
0

, "I rnlicat.eu l'inl uheil ('Preated) Unter 0C 1/ 2,

q' ----__.._r_===---g , , _ _ 7____ _ __ _
__

_ ___ _____ ,'
t w.e i or i Umuple S/?S S/26 S/27 S/28 S/29 S/30 S/31

-

'

' .l
-

1.,ua t.n ra M rce k 10 1 _.1, ,7
---.u,

i

39 S,9 3,9
,

3

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

5 Uwatnin Creek
_____ . _ _ _ _ _ _ _____ _ _ _ _ _ _ . _ _ _ _ _ .__ ._____ _ __ _ _ _ _ _ _ _ ___

'l 1C34 j.8 l.3 2.7 2.5 l.O'0 <3.1 i2 i

J

10 ilrunner Isinnd 81':l
_ _. _ _ . _ _ _ _ . . _ __ { __ _ _ _ _ _ . _ _ . . . . _ _ _ ._

__ _ _ _~ |
'

_ _8_. 3 '( . l i 7.8 h.2
Itrunner Islanti ^ h.l'l * 2.5 f.S 19 <0 9

.

10 *
i

i
5

'
.

. _ _ .. _ _ . . _ _ _ _ . _ . _ __ ____
|

s
.. .______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _

i
_ _ _ _ _ _ _ - . _ __ _

e
_ _____ ._ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ ___ _ _ , _

;B Columlila Wate I'lunt '(G1 3.8 3.li 2.6 2.6*

10 -

_ _ _ . . _ _ _ .

"
_

_ _;8 _ Culun121a_\htur_ Pl ant "[gjR_ 3.3 3.1 <3.1 2.6 3.9 2.3 3.li
o _ _ . _ _ - _._ .

_ - - _ _ _ _ ~ _ __ . . _ _ _ _

" ut.ecllon Mater Works 151'! "__
__

%

;5 2.1 3.S 2.3 17 1.8
B4

- __ _ __ _

"
5 Ut.eelt.on Water Works ISPlQ* 2.2 2.2 < 3.1 <2.6 P.9 2.2 23 -

n

_ _ . _ _ _ _ _ , _._._

8 ,]]ICj] be'2 2.1 3.6 5.I 16 . 2.6

_ _Y. .l l C s CC2Q < p (, 3.0 2.5 3, 2 | 2.6 3.5 <3.18 "

EG
- ~
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ADoendix C

Information On Potential Radiolonical Doses For The Noted Pathways And Periods

Waterborne Pathways

Location Period Nuclide and Averace Concentration *

TM-SU-8E1 3/29-4/29 H-3 = 164 pCi/l
3/29-5/29 I-131 = None detected
3/29-4/13 y = Go reactor produced radionuclides

detected

TM-SW-7G1 3/29-4/23 H-3 = 194 pCi/l

3/29-5/29 I-131 = 0.38 pC1/1
3/29-4/13 y = No reactor produced radionuclide<

detected

TM-SW-7G2 4/24-4/29 H-3 = 162 nCi/l
4/22-5/29 I-131 = 0.44 pCi/l
Not available y =

TM-SN-9G2 4/1 4/29 H-3 = 176 nCi/l
. 4/1-5/29 I-131 = None detected

4 1 4/13 y = No reactor produced radionuclides/

detected

Susquehanna River 3/29-4/29 H-3 = 166 pCi/la'.

South of TUI 3/29-5/29 I-131 = 0.36 nCi/l
3/29 4/12 y = No reactor produced radionuclides

detected

*For purposes of averacino values at or below the detection lir.it were considered to be
the value of the detection linit.
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Waterborne Pathways (continued)

Dose: mrem / period j'
fiaximum Average

Pathway location Radionuclide Organ Individual Individual Man-rem

Orinking Uater Tit-SW-8E1 11- 3 Uhole body 1.lE-3 6.4E-5 1.6E-5 I
TM-SU-7G1 11- 3 14 hole body 1.3E-3 7.6E-4 7.6E-3
TM-SW-7G1 1-131 ghyroid 8.9E-2 S.3E-2 -

Tri-SW-7G2 11- 3 Uhole body 2.0E-4 1.2E-4 3.7E-4
Tri-SU-7G2 I-131 Thyroid 6.5E-2 3.9E-2 -

Til-SU-9G2 11- 3 Uhole body 1.1E-3 6. 4 E-4 8.0E-2

Eating Fish River ll-3 Whole bcdy 2.5E-5 2.9E-6 -

River I-131 Thyroid 3.3E-2 3.7E-3 -

Swimming River 11 - 3 Whole body 0 0 -

River I-131 Whole body 4.1E-6 1.7 E-7 -

Boatinq River 11 - 3 Whole body 0 0 -

River I-131 Whole body 2. l E-6 8.5E-8 -

Shoreline River 11 - 3 Uhole body 0 0 -

River I-131 Uhole body 1 1E-S 5.5E-8 -
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Milk Pathway (cow's milk only)

Radionuclide and Average
location Concentration Period Orcan Cose: cren/ceriod

TM-li-783 I-131 = 1.8 pCi/1 3/29-5/29 Infant Thyroid 1.5
All locations I-131 = 0.8 pCi/1 3/29-5/29 Infant Thyroid 0.7

Inhalation of Radiciodine

L_oca tion Averace Concentration Period Croan Dose: mrem /,oeriod

Tit AI-5Al 1.70 pCi/m3 3/22-5/27 Adult Thyroid 3.7
TM-AI-1Cl 0.76 pCi/m3 3/22-5/27 Adult Thyroid 1.7
TM-Al-1201 1.32 pCi/m3 3/22-5/27 Adult Thyroid 2.9
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