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Sequence 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 infor.ition
gathered subsequent to that contained in this report will be included in
a future submittal.

Rev. 2
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Reae tor Coolant

Reactor Conlant

Reawtor Coulamt
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System Loop B, o

Syntem Loop B, ot

System Loop B, Hot

Systew Loop B, Mot

Lystem Loop B, Hog

Systew Piensurizer

System Viessucizer

System Fresaucizer
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(Conriminn)

and Cold Leg Temperaturen (0 to 120 se-onds)

and Cold Leg Temperaturea MO to 0 winntes)

and Cold Leg Vemperatures (0 to 120 wing es)

and C " Leg Temperatwies (0 to 8 houwrs)

and Cold Leg Temperatures (0 to 20 houra)

Level (0 to 129 seconds)

Level (0 to 120 mivates)

Level (0 te 20 howre)

A& D Steam Pressune (0 to 120 seconds)
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e (0 1o 120 minwten)

Steam Poesasure (0 to 20 howrn)

Start-Up ‘evel (0 to 120 seconds)

Start-Up Level (0 to 120 winuten)

Start-ip Level (0 to 20 howrn)

Opecat tng Level (0 to 120 weconds)

Operating Level (0 1o 120 minutes)

Operating Level (0 to 20 Lhowrs)

Tauk Pressure (0 to 120 secondn)
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ANLLATED SFQLENCE OF FVENTS

(CoNTINYIN)
Titie

Heavtor Coolant raln Tank Pressure (0 to B howin)

Keactor Conlant braln tank Pressore (0 o 20 hourw) !
Keavtor Bnllding Temperature and Pressure ]}
Intermedinte Raope and Source Bange Masltors (0 to 4 hours) "
tntermediate Mange and Sowrce Kaonge Monltors (0 to 20 hours) "
Computer Alarm Frloter lag Tiwe Z2a
Twerpency Feodwater Pumps Discharge Pressures (0 to 14 minutes) 2
Pump Operat lug Histosy 7
fteam Generator A and B 1evel and Steam Preasure (60 to 120 minuten) [}
Keactor Coolant System Loop A, ot and Co'd Lep Temperatures (60 to 120 minutesn) |
Keactor Cooland System Looe ®, NHot and Cold Lep Temperatures (60 to 120 minuten) ]
Control Room Layout 5
Beactor Coolant Symtom Hakeup Touk level (0 1o W minutes) [}
feactor Conlant Syntem Hakenp Tauk level (U to B hours) I
Reartor Coolant Sywtem Hakeup Tank Level (0 to 20 hours) |
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AUBOIAY o SEQUENCE OF EVINIS
Fial of Welesences
et bwe b Mata (1)

Flant Compater Dala

e Al arm Seoamang y

b Seguence of Lvents Reviow
‘. Millry Typows lter

. T Statbon bag

e Foast TTridp Re tew

Flomt See s basr s

F Ao Camma Monltors hr-1tn-1901) r
b. Atew G Monltors (P-01t-1902)

Atwosphes be Radiatton Mondtors (M-UR=2900)

d. Ehgnbd Boadtar ban Bontiors (P=1IK=)204)

", Atworplon te R bat bon baowltars (P-0K=132 16

{ Avwaonpla e adiat bon Monttocs (HP-IR=1907)

I} P ibiory Batdbdiog AL Flow (AR=FR=S 1LY nud Al=FR-S2H6)

i Fuct andbing Balbding Ale Flow (AB=FR- 5709 and AN-FR-5659)

J- Heactor Mt bding Temperature and Preasnre

. Interwediate Range and Source Rovge Monltors

- Feactor Coolant System Fluw Rote

"e Feactor Coolant System Whie Ranpe Preannce

pe Reavtor Coolant Syntem Loop A and B, Hot leg Temperaturen (SC00473)

Vlant bogs

Flant avtugs

Fevtmbe ol Spec b beat Lons
AR

ML Statl Weoerviews (1)

' Kea duyonm by Bet=FEd/ur

b Jov Beacn by Met=kEd /e

e Craly Foust by Met=rd/erg

d. Crafp Faunt by T. Van Withe 'k, et.nl.
" fobin Fhiat by Met-Fd/Gru

f. Co Fannt/he bredegiek by W. Marshall
K Jtm Floyd b Met-Fd/ary

' Fd bredertok by Met=kRd/cry

). Joanita Clogrteh by Met-Fa/ory

k. Bale Landermileh by Met-Fd/uru

e He MeGovern by U, Ma, shal )

e Be b Medove by Met=bd, ru | o N

P Steve Mall by Bec=Ed/oru 3

g Fred Sohebmann by Met-bdfory ) B
Feo ML Zewe hy Met-FdZer0 .‘

e BEEE Zewe by CPUSEC tavest igatlon Team

t. e bubtel, €7 M ler amd J. Seellnger by Met-Ed /Gy

" Sepence prepaced by THE Uatt ) snd 2 Stall and Onstre BAW Personnel .
Ve P bredertek by T. Van Witheck, vt.al.

w. g h Betiovern by Met-Rd/forn

X Do Miiler by Met-Fd/uro

Te Van Witheok semarandum regardiog T UNIT 2 Operating Staft and POREC Sequence of Fvents Reviow Heet tng (1)

() This tofoimatlon —as nwot avallable to the Uperntor on March 28, 19719,
v
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FHELIMINARY
ARNOTATED SEQUENCE GF FVENES 1ML 2 ACCIDENT OF MARCH 28, 1979

_ hutormat ton Avatlable to the Operator ) Beleremoe

Far thds chronalopy, an elapied ttme clock wis cotabil tshed with the (lme of the
torhiue titp, 0400:37, deflned an clapsed tlwe equal to zero.  The elapsed time of
vach et nothe segeence I pliven an the number of houre, minuten aml weconds r
relatbve o 040037, toblowed u parenthents by the real Clwe wslng o 24-hour
vhocks  For exomple, 1:52:4) pems on March 28 would be woltten 9:52:06 (1152:4)).
Bopend tug wpon the accuracy of the source of data for each event, the timen

appear alone or with the notat ton “approxtmate "

FLANT SHATOS
Fodor to the acetdent Mhree Mile Istand Dalt Two wae at 973 power with the
Inteprated Gantrol System fo full automatlcs  Rod groups one throupgh [ive were
Pully wivhdiown, rod groups wix ond seven were 958 withdeawn and rod group
elpht wan 272 wlihdrawn . Reactor Coolant System total flow was approximaicly
3wV ton pownds per bowr and the Reactor Coolant System prossure waw 215¢
pelpe Keactor Coolant Makeop Pomp B (MO-F=18) wan 1o service aupplylng makeup
el Beavtor Coolant Pump seal Injectlon flow, Hormal Keactor Coolaut System
Tetdown Hlow was approximately 70 gallons per minute. The Reactor Coolant
System boron concentrat lon was approximately 1030 parts per millfon. The
Freasurtzer Spray Valve (RE-V1) and the Fressurlzer Neoters w » 1o manual
control while sprayfog reactor coolant Into the Presaucizer to equal fze boron
concenttat loun between the Poesosurlzer ond the remalnder of the Reactor h

= Coolant Systeme The Pressurfzer Safety Valves dischnige header thermocouplen h

T tedbeated values between 190F Lo 210F due to leokage throungh one of the ’ﬂ’Q’
Prensonbzer Satety Valves (RC-RIA or RC-RIB) . An RC-KIN hidgh temperature /

.

nhnrm bod been tecelved ot =2:37 (0123) and wan renet al <2128 (01)32).

Tempeiatures recorded were 2000 for the alorm and 192.4F Tor the alarm reset .



e tathwilog table Histe Steam Generator pavaseters pelol to the ace Ident .
. " : '
Table of Steam Geserator Potaseteis

Steom Generator A Steom Cenerutor B

Toop Tecdwiter S 1459 nrrne S« 003 Herie

Uper ot bog Lovel SH2 S57.42 '

Startup beve) TR Tnchen 16Y. A fnihwen

feaw Pyessw e 910 puipy BH9 .6 pulp
Fovdeater Tompe rnture ' ¥ AL2. 0y
Sleam Temperatag e S95¢ S94F

AT - ML e Pamid s Per Boser
'
e diiferencen between Steam Coenetator A and B parameters are typical

of wortwal vperat lon.

Sem Convrator Feedwater Pusps (BW=F<1A aud FR-P=IR), Condeanate Nooster
Pomps (C0-P =28 awd CO-P=20) and Comdensate Pumps (CO-P-IA and CO-P-1l8) were
In nervices A attempt wan helng made Lo clear o clogped resin tranafer

Tiow e the stamdhy demineral tzer of the Condennate Pollehing System,

e Fuel Hawd oy Batbding supply and exhoust tane were o mervice.
e Aot tary Bullding exlnost Taus were In scrvice. The status of

the Auxtitary Batbdiug supply Lans Is sot baow.

g -

informat ton Avallable te the Operator
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Gl sz 0y
(HatHE: 1)

00 O
(t04ann: 17)

) Gty
t04nn: V1)

O s Dy
(aiz 17y

00}
(AN 40)
Approximate

0060 DR
(D40 AS)

Fvent

Comndennate Pump A (CO-P-1A) tripped.  The telp was o reenlt of o
breaker protectlon relay actoation. The caune of the telay

actunt ton s not heen determined .

Pevdvater Pomps (FW-F<1A and NP IB) telpped at cosentially the
same Ulwe venultbog tn luss of teedwater flow to both Steam

Lencrators .

The Matu Turbitue and Maln Cenerator tripped in accordance witn

plont dentpn.

ALL theee toespency Feedwater Pumps (EF-P=1, FFE-P-2A and EF-P-2K)

ttarted.

The Electromat be Rellel Valve (KE-R2) opened at the setpoint

o 2255 patyp.

The reactor telpped on high Reactor Coolan® System presvure at

2345 puig. The setpotnt 1a 2155 palg.

Wly I6, 19)n
Pev. |

_hlormation Avatlable to the Uperator Weteivmn

Avinc bator wlndow (AN) ot Panel 17 (PLI7), weter (MR) 24, M
fudteattug antor smperage (A) and electrleal wtntus

Hphtn (S7) at Panel S (FLS), alnrm crlnter (AP) onn -

pout ol worw/ietp and onfolf (detoy tme between alarm

printer ontput and real tilme approctmately 0 wecomla)

AN ot PLIS and PLIZ, speed amd thiottle valve ponl- 2a, M
tlon stedpehngt reco ders (S5C) at PLYE, wpeed HR m

VLA, pump discharge preanure (1 ) B a1,

nisen
AV novw/telp (helay 2 0 secondn)

Torbine: AN at FLS and PLIZ, vartloun MR and ST ot 1 5, 20, M
AP worm/telp (Delay 2 0 seronda)
Cenerators AN ot PLIB, varfous BR and ST a1 PLOA,
AP novw/tetp (Delay 2 0 secmmln)
ALl BF-P A1 ST and "”'ms(:u’ at PLA4 20 0
EF-P’s 2A and 281 MR(A) at PL4,
AP on/ofll (belay = 0 wevomls)
BT at VLA ]
At (Red /Creen/Rlue /Yel low) Two out of Four Logle I, 7a, 2%

AT, PL B, Red Posltion ST, and MR at PLI4, Newtron
Flox SC and MR at PLA.

AF Two out of Four logle (Delay 2 0 wevomdn)

™ NRINERA
\m-&'ﬂ " dﬁﬁ

bu"o



F o

v 0N
(e &%)
Appron fmate

i 09
(Hhz00;: 40)

000 10
N 47)
Approximate

Heon: 12
(U4 A% )

o 00: 1)
(400 Si1)

Approximate

Swenl

he operator placed the Pressar bzey Spray Valve (RC-V1) amd Pres-
wurbzer Beaters wnder antosatbe contenl.  Freases bzes Heater
Cromps 1 throwgh 5 were de-encrgtzed as a senult of this act fow.

e de-enerplze setpolol tn 2125 pelg tor Croups | thoough ) ’;

wind 2HAD pulg tor Gronps & and S under tucieantng preassnre.

Hote:  Mere are a total of 13 Pressar fzer leater Croups .

Steam Geverator sevels were approxtmately 120 foeches (Figere 34).
Stewm preasure had fucieaned to 1065 patg tn Stesw Cenerator B amd
Y patyg te Steam Conerator A (Flgure 31). Assuming the St am
fencrator Safety Valves opened at the specilled setpolnts, then

sle of the Steom Cenerator B Safety Valves and elght of the Stenm

fancrator A Salety Valves opened.

T vperator vertiled that all cortrol and safely rodu were telpped

md Fully funerted Into the core.

the Beactor Coolant Pressurlzer level renched a peak of approximatel
I 1N

225 Inihen  (Flpuee 28).

he opevator attempted to start Reactor Coolant Makeup Pump A
(M- P=1A); bhowever, he releaned the control switeh before the re-
qulted 2.5 seconds and the pusp tripped. The operstor opened High
PFrensure Injection Inolation Valve B (MU-VIGB) and tsolated Letdows
Flow to apthetpatton of the expected Pressortzer level decrease whiled

folbows the Inttinl bncreane In level after 8 loss of fecdwater

Plow Incldent (Figure 2H).

PO

Wby M, 19
Rew. |

Julormat lon Avatlable to the Operator Felerom e

ST at P4 2a, W

Spray Valve:
Heaters: ST at P4,

AV norm/erip (Delay 2 0 ndvconda)

SG Li MR (Startup Range) at PL4, DR (Wide Bange) ot P4 ]
SC (Operate Range) at PLA and PLS

S5C P MR at PUA, “° at v

ST at PL4 and PLIG, Ko, il
AP norm/telp I yes/uo (Ralay T 0 secomin)
SC At LA, MR (uncompensated) at LS |

HU-P-1A: AN at PFLB, ST and MIR(A) At 1LY, 20, 2 0 Hh
AP norm/teip (Delay 0 weconds)

MI-VIGR: ST at PLY,  tnjection flow MR at L8

MI-¥3J6: ST ar PLY, letdown (low MR at PLY

FZK Ly SC ar PLA, R (worospennated) at PLS

n CRISINAL
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LLTERR T P
(Cat; %)
Approx bmat v

LULER LR B
(A 52)
Approx bmat e

LRI B )
(04003 %)
Apprt on tmal v

ot 2n
(BH400:57)
Appr o bwit v

0 28
(0401 :05)
Approxtunt e

U000 28
(0401:08)

Fviat

Steam Genveator levels were approximately 99 fnchew (Figme ).
teaw prosswre wan TOIL palg 1o Steon Gencrator B ard 1032 ety

In Steam Generator A (Flpure ).

¥

"Hater lummeer™ wan noted e the Condensat e Vamp discharge plptag
by on auxiliary opertatar.  The plptng van dlspluved severnl feet

wevotding to the auntilury opvrator.

e operatar annomced on the Flant Page Syatem that T Unite 2

turbhloe aml ceactor had Colpped.

The Steam Generator Satety Valves vencated and the Turbine Rypans
Valven (MS-V=295a, Mi-V=290, ME-V-26A and MS-V-268) modulated sicam
Flow 1o the Maidn Condenser 1o control Steam Cencrator pressure ar
010 0 00 paitg (Flgure W) . Subsequent ly the operatos reduced the

Control setpolnt prossure (o cooldown the Reactor Coolant System

(Flpure 1),

Steam Generator A level reached the Integrated Control System
retpotut of 30 loches at which the Fmcrgency beedwater Valve
(FF=VEIA) opens (Flpure JA).  Feedwater was not admitted to Steam
Conerator A hecawne ¥ crgency Feedwnter Block Valve (FF-VI2A) waw

slot o

PE=VIZA « 0 FE=VI2B ate normally open.

Condenser otacll level returned to norwal at 26.44 inchen.

ly abk, Inin

Hew. |

Anlotmation Avatlable to the Operator Kelerom

SGOL: M (Startep Range) nt PLA, MR (Wide Range) at 14, |

SE (Operating Range) at L4 and £1.5

S5C F: MR et PL4, SC st PLIY
Hx
Mo
Turbilne Bypass Valves: MR and ST av PLS ]
SC F: DR at PL4, SC at PLIY
3 ’ i
I ch‘ .‘AH R S Uﬂd
S6Lt AN (24 tockes) at PLID, au (Startup Ranged at PLa, 1N
AP Tow (24 tnchies) /wortm (Delay T 10 secomds)
EF-VIIA and EF-VIIR: MH at P14
EF=VI2A and FF-VI2N: BT at V4
MR At FLS, In

AP Tow (27.5 tnches) foormihipgh (36 taches)

-

(helay T 30 wecowds)
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FLANT S1AT0s

L

bveunt o } e e S JAntorsstbon Avallable to the Opeyator
he Poessmelzes Salety Valve (ME-RIA) Wipgh dischaspe e temper- SCoat PO,
Atare alacw wan recetved. Thils alaim was erpected and resulted AP gk (200F) fnormal (Belay - 50 meeomds)

from bavk low In the common dlucharge header shared with the

Flevtrowat te Reltel Valve (RC-R2). ’

he Keactor Coolant Syntem wan recovertug fvom the Inttinl loss of feedwater

Flow Crametent . ahe Reartor Coolant System presouce vas decreastng and the

Rem bar Conlant Pressarizer Tevel had begon to lucreane (Flpures | and )).

The divergence of Reactor Coolant System pressare and Fresourlzer level

et expecied as Reactor Coolant Syntem pressure and Pressurlzer level

should woamally trend together during a lose of fecdunter (1ow translent .

The devlotton from expected bebavior was due to: (1) the tallure of the

Elevioomatte Keltef Valve (RC-N2) 1o reneat, whilch sesulted fn o lover

feactor Conlant System pressure, and (2) the reduct ton In the heat removing

capabiitty of the Steam Conerators because of thelr low levels. hoth of
thowe comdbthons contribnted to the expannion of the reactar coalant volume

whieh Torced renctor conlant from t e Renctor Coolant System loops and

Teavtor Vessel Into the Pressar lzer via the surge Hine, thereby tncreasing

the level of reactor conlant ta the Pressurlzer. Steam Cenvrator A and B

fevels were L dnches and 14 foches, tespectively (Flgure 34); howvever,

Puvrgency Feedwater vas aot admitted to the Steam Cencrators becaune (he

Povrpency Feedwater Block Valves (EF=VI2A and EF-VI2h) were shut . The Steam

Lenerator pressures were Seloug malntalned by the lutegrated Control Systew

between 9% purg and 1020 psig (Figure 31).  The Roactor Coslant Pealn

Tawk preswwre and temporature wore tocteas bng whowing the elfectu of the

Conthied dlnchorge of reactor coolant throngh the Electromatic Rollef Valve

(HE-H2) .

-9 m
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Heavtor Coolant Makeup Famps (B0-P<1A and M. P=10) were ta operat ton del tver-

Ly

Evont

Lo o the Beactor tonlont Sywtew at a vate o excenn of 700 gallons

per mlnmte via the Mgk Pressure Injectlon Valven (MU-VIGA and MU-VIGB) and

the wormnd Makeup Valves (MU-YIT awi HU-VIA).

The pumps were o tng sudl ton

Frow the Baated Water Storage Tank.

ol
(0401 ; 50)

Mzt 26
(BA02:004)

O0:01: 48
(0an2:22)

Appros bunt ¢

DO 0200
(aar vy

Approximate

0n:02:02
(D4AN2: )

e Condenser Botwe Il hilgh level alare wan gecelved. The level wan

12.77 hwles.

A Heactor Coolant Beatn Tank temperature normsl ol \rm waw
revelved and printed out a terwperature of 85.5F. i Indicated

the Keactor Coslant Drate Tank temperatore wan tncreastng and

hadd renched the noreal range.

Stenm Generators A and B have bolled dry ot this time. Miils
wan dwlicated by a steadlly decreasing Stenm Generator pressure
(Figure B) wlidle Beactor Conlant System hot leg and cold leg

temperntnres were tacreanlag (Flgures 19 and 24).

The shift supervinor woted all Condensate Pumps, Condensate
Roonter Pampsn aml Steam Cenerator Feedwater Pomps were

o bpped.

Puglocered Salety Featoures actuation of High Pressure faject ton

seemired an Keactor Coolant System presnure reached 1640 palp.

Wby 16, 1974
Mew. |

dotormatfon Avatlable 1o dhe Operator Beberems

“

HR ar LS, da
AP Tow (22.5 Inchen) /ooem/lidgh (36 tuchen)
belay 2 1 wioute)
MR at PLAA, 2a
AP Wi o (120F) fworm/low (15F) (Delay = | winate)
SGC Fr MR at PL4 and SC At PLS i
RC T:  SC at FLA amd FLIO, MR at PLA4

POO™ Am

P ‘ , ,A,A

3 ! .

. 't
‘e Gwdd

ESF WPty AN at PLLIY, ST at PLY and FLID M0

AP norw/actuntton (Delay T 2 minutes)
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faty 16, 1979

Hew. |}
i twe = . Event T N S U e _dnlormatbon Avatlable to the Operatos = o bl Lot Belervane »
Wigh temperatme alarm had bheen recetved .
e tvmperature aml pressure of the tank cont towed to tncreane:  The Steam
-
Cemerators had botled diy as Indicated by a cont bunously decreantng wteam
pressare whitle Redwtor Coolant System hot leg and cold leg temperntures
focrvaned (Flgures 19, 24 and 32).  Thie was due to the Ymergency l"c-e-hmlrt
Block Yalven (EF-VIZA) and $V-VI28) belug closed. The operator did not
veanllae LF-VI2ZA and FF-VIZR were whut - The Steam Gencrators startup level
blicatton vematued at approxlmately 10 10 14 dnches. A level of 8 tnches
o Jess In a Steam Generator Is consbdered tudleative of o dry Steawm
twnecator.
0G4 S2 e cperator atarted Intermedtate Closed Coollng Water Pump A AN at PLB, ST at PLB and PLID, 2
(DNAB5:09)
(IE-P=1A) In preparatlon of puttlog a wecond Letdown Coaler HR(P, gon! ond MR(F) at P18,
tn servied. Al on/ofl (Delay = 5 minuten)
D04 58 the aperator lulttated letdowa flow ot A tate greater than 160 D Fr MR au rLd PR UIN LT
(0405 1%)
ol lones pet whunte In an sttempt 1o veduce Prewnsur lzer level to AP (Range O0-160 gpm) (Delay 2 5 winuten)
the normal range.
00:09: 06 Pressurizer tevel momentaclly stopped tte shagp tocreane st 36 PZR L: SC at PLA, MR (uncompensated) at PLS I
(V4n5:41)
bnchies and bepan ta ddeerense. It reached 8 mintmum of 372 fnches
At agatn started to tacrease at 0C:05:21 (0405:58) (Flgure 29)
P~ el !‘
Haxtwoun Pressarlzer level Indtcation ta 400 Ipches. ' (
' dbhd iz
Hotes  bue o the time scale, this eveot ds diffleult to ldentify on ﬁ‘ k “
Flpuse 29.
B0 0% 08 Inoan attespt 1o eatabllsh comdennate flov, the operator started AN at PLEZ, MREAY ¢ 0 ST at 1LY, Ia
(DANS144)
Condennate Pump TA (CO=I'~JA) . AV normserlp and owjfoff (Deloy T S miouten)
. - 13 =
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DO05: 96
(0406: 3 )

Apped oom Bt e

UG 24
tOany ")

006 29
(D47 :0h)

O 06 ; 54
(Hanz: iy

06 S8
(B4t )z 4%5)

wa:nr:
(AU 1)

Fvent

The Renetor Coodant Systeom hot tep tempernture and prossare reached
satural bon condttbonn ol SHAF and 135) prlg as Indicated by the

veact tmeter data and Control Boow wide range Reactor Conlont System
prensure sty lpohart vespectively (Flgure 1)+ The Reactor Coolant
Systew 1how rate deceeased sharply, Indicat lng a reduction In reactor
coalant density (Flguwre 14).  The locreaned reactor coolant voluwe
resulting from the resctor coolant deosity decreane contelbuted to
(he Prenswrlzer level mul pressure behavior at 00:0%:50 (04062 31)

and G0 0% 546 (VADG: 3L)

Condensate Booster Pump B (CO-F=20) tuipped.

The operatar started Condensate Booster Pump B (CO-r-28).

fetdown Cooler 1A (MI=C=1A) outlet hiph temperature alarm wor

recvlved nt o value of 139F.

e operator reduced Letdown flov Ta reaponse Lo the Letdow
Conler 1A high tewmperatute alarm and low Reactor Coulaut Pres-
aures.  The Letdown flow retorned to notwal. A flow rate of

J1.4 gallonn per minite was recorded.

Ko tor Bl bdisg Sump Pump A (WDL-P=2A) wtarted or a high Reactor
Ballding Semp level. The Inereaned mump jeve! was due to the
diseharge Crom the Reactor Coalant Draln Tawk Heltel Valve (WDL-K1)

Wilch hind heen open for approximately 4 mwinotes. The Reactor Bullding

o §% =

Cduformath o Avallable to the Opetaios

e

aM

A

AP

A

Ar

P MR oand SC at PLA
Tr SC at PLA and 10, MR at FLA

Fi MR at PL&

at PLID, MR(A) and ST st FLS

norm/telp iDelay 2 5 mlunten)

at P71, MR(A) and ST ar FLS

worm/telp (Delay T % mlnutes)

worm/Ligh (135F) (helay 2 & elowten)

at 1Ll

Range 0 to 160 gpm (Delay 2 6 minutes)

onfoll (Delay Z 6 minuten)
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Kov. o
L : Evemt S L S ST Avlormatfon Avallable to the Operstw He-bea gy
tate and tine redaced Migh 1y ensure Tujectton Mlow rate vennlted tn a decrease
o teavton coalant volmae . The Presourlzer Tevel dndicat lon come on weale.
Rear tor Caoalant Hakeup Pump A (MI=F-1A) wans operating providing Reactor
Coolant Pump seal water awd makeop flow.  Beactor Coolunt Sysatem l!l‘lu\*
FPlow rate was approxtmately 70 gallone per mlunte.
(P EUA ) Heactor Bl bding Somp Pamp B (WIS <P<205 statted. The Pomp wtart AP on/ofl (belay 2 B wlowtes) Ja Bk

(0410 %)
setpodnt I 4406 feet from the bottom of the Reactor Gontabn-

wont Balldiog Sewp. The Reactor Bultidiog Sump i'vep ol harpe

wan alipned to the Auxtlfary Bollding Samp Tank or the Miwcel- Pnnn ﬂ”' AE‘. H '

Uiecann Waste Holdup Tank . "

s L 24 tetdown Conter TN (MI-C=1A) outlet tempecat ire retuened to wormal . AP norm/bigh (135F) (Delay = 8 mlwiten) 2a
Qeli:ng
A value of 12).7F wan tecotded.

0O i0: 24 the operatar stopped Reactor Coolant Mokenp Pump A (MI-P'=1A) . AN at <o ST and MR{A) at 11D 2a
(AL 0))
AP norw/irip (Delay 2 8 minutes)
M ln: 27 e operntor started Reactor Coolant Hakeup Fump A (MU=F<iA). AN =" PLB, ST awd MR(A) at Vi) Da
(04d):04)
Al norw/erip (Melay X B minuten)
—,‘ Y M i0: 2R the aperator stopped Reactor Coolant Hakeup Pwmp o (MI-P=1A) . AN At LA, ST and MR(A) at TLY X
(Haring)
. AP worw/trdp (Delay 2 8 miontes)
.
00 104K The Reactor Butldlog Sump high level alarm was fecefvwd. Setpolm AP morm/Bith (.65 feet) (Delay = 8 miowton) n
(A1 1:2%)
Ih 4050 Teet Trom the bottem of the Reactor Bulluiog Sevmpy o
LES S EN The sperator started Reactor Coolant Makeup Fump A (MUI-F=]A). AN at PLE, 5T aml ME(A) At e Ta

(0412:20)
AV norm/ieip (Delay T 8 minaten)



My I, Ve

LIE N |
-
Tl Fweut . I Infovwat ton Avalloble to the Operaton Lol Redovemor 3
LTS I B e operntor stopped Bevay Heat Removal Fomps (BH-V-1A and 1-P-1n). ST ot FLLY awd PLY, mu‘ms‘."n at e 2
AL Y Sy o F

MELA) ot LY, AP orfolf amd

worm/trip (Melay 2 11 minutes)

LIRS I B ) fomdonnate Bovuter Pomp suct lon presmore returved (o normal . A AV noem/low (15 polg) (Delay = 7 wluuten) S
(a4 h)
value of 172.0 pulp was recorded.

4S50 e Beavtor Coolant Licaln Taok Ropture Dlaphragm (WDL-1126) burs . KCOT P: AN at PLEA (125 polg), MR |
(D4195:272)
at alout 190 pstpg (Figure 41).  bDealpgn buret pressvre in 200 ki at PLBA

0 pulp . The contents of the Reactor Coolant tratn Tank were
teleaned to the Reactor Bullding atmosphere.
G 15:4) Comtensate Booster Punp low dinch  pe precsute alare wvas tecelved AP morm/iow (310 pulg) (Deloy 1) winules) 2a

(046 20
it W) pol.

00 1604 he aperator staited Condennate Pump 1A (CO-P-1A). MR(A) aud ST at PLS, 2a

(D416 41)
AP norm/trlp and onfoff (Delay - 13 miauten)

teh: 1 )2 Ui wmsate Boaster Pamp suct ton header Low pressure alarm wos AP norm/low (15 palg) (Melay = 1) wlunten) A

L he 49)
tecetvesl at JAGR prlyp.

Hz19:2) the Besctor Mt bding Porpe Aly Exbaust Buct A vadiat lon monltor MR and SC on PLI2 3
(OA210: D0y
Appet oom bwat e (HI-R=225) vecurded an increase o radlonctivity level. The level

. ?
tnereased from |y l"l Comts per wminute Lo 5 x 107 counts per

whote on the particalate channel. Addittonnlly, there were sl Ight

au-llum_(.lvuy level Increascns noted on: &v\ f N P P, ! e
P o) Reactor Mt iding Porge Alr Exhaust Puct B (WP-R-226) - a

Fﬁﬂﬁ’-}

part lonlate monttor

-9 - —
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Approximate

D462 2)
(D44 T 00)
Apptox bwate

Fvent

The auxiliary opc-tator otoped Heactor Butlding Swmp Pump A (WDL-P-2A).
The vperator belteved the posp dlucharge wan allgned to the Wante
doldup Tank and therviore, stopped the pump Lo prevent the over ! low

of the Waste Holdup Tank. '

the auxtllary operator stopped Reactor Bul Ldlog Somgs Pump 0
(WDL-P-20) . The wperator belteved the poup dlischarge wan aligned
to the Waste foldup Tank and therefore, stopped the pomp Lo preveat
fthe averllow of the Waste Holdup Tank.

HOTE:  The two Keactor Balldiog Sump Fomps bhad operated for 31 and
B mlumten, respectively.  Based on the weanured vapacity of
cach pump, approximately #8260 galloun of water wvas trane-

fevred o the Auxtllary Bulldiog.

The wperator w0 tored the Reactor Covlant Dealn Tank paremeters.

The Beactor ( aut bratn Tawk rupture disc had burst, therefore,
the hwblcate semperature and pressure had cedueed substantially

and the plant operator Jid not assoclate the lndication with leaknge
past the Electrmwatte Rellef Valve (RC-R2), but gather with the
fnttinl  opentng of the rveltel valve.

Intermediste Cooltng letdow Cooler A wonltor (IC-R-1092)

tncreaned foom | x l(l‘ counts per winute and eventually peaked at

2 l"” comnts per minate.

. -21 -

_dnformit lon Av

A omfoll (e lay

AP on/oll (belny

RCOT 13

RCUY T2

<~ 3! wminuten)

= 3 stnutes)

MRt At PLBA

HR and AN (125 palg) st PLBA

AF norwal fliigh (Delay 2 1) mlowtes)

ppnT o

AN, NIt ard SC ar FLI2
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o e hvewr
Hakenp Pomp 1A (MU=P=1A) wan operat g, letdown Flow woin In the wormal
fanpe . Foesnar lzer level vas approxtestely 152 Juehes.  The Fleotrowst e
Bedtel Valve (L0=02) wan opens  The Conta boment Bollding temperature and
prosoe bad docreaned foom 0 paig and 120 F 1o 2.5 pulg sod 0K, an a
tesnlt of deleantng the contents of the Reactor Coolant bealn Tank to the
Heactor Contatmment Ml bidlog atmonphere (Flgure 45).  The opetatar wan
bhaving dittlenlty controlllug the level of Stenmm Cenerator B. b rpgency
Feedw “vr Valven (EF=VIIB and EF-VI2B) were shut aud the apetatlor wan

wlmltting, "eedwater to Steam Generator B by cycling the tmergency Feedwater

Crosisconnect Valve (EF=vSn).

Ol 29 the operntar stopped Reactor Coolant Pump 2R (RC-P=2B8) to preclude
(0514:06)
the punsthility ol dowige to the Reactor Caolant Pomp §om
sprratlon near minlmom net positive suction head limlita.
Additional factars whilch contrelbated to the operator”s decinlon
vere high pomp vibratlon and aa ervatle reactor coolant flow
rates
0zl d:42 The operator stovped Reactor Coolant Pomp I8 (RC=-P-IB) to preclude
(0514:19)
the posslbil ity of damage 1o th Reactor Coolaut tump from opera-
Cron near minlsom oet positive suctlon bead. Additlonal Tactora

whitih contetbated to the operator’s decinlon were high puanp

vihratton and erratle veactor coolant flow rate.

RC-P-20;

REP V:

RC-P=2B2

LU ]

R Fi

-
"
-

o the fipeyatm

ST, MR(A) aod MR(F) at PL&, AN at 118
AP worm/irip (Belay 2 % miowten)
AN at PLB, AN aud M at L0

HE amd SC At PFLA

ST, MRIA) and MIR(F) at FL&, AN ot PL4
AP wormfirlp (Delay 2 * wlowten)
AN at PLE, AN and PR at PLIO

MR and SC at PLA

*lee entry at tlme 02:47:7) (UGAR:08) .

faly B0, tarn

oy,

O R

N B B L

o B B B b



lfﬁl

suojiad 00 [ANSAA Jugarar - 0y oW gy e
!

WOPIUMEE) SNY U I NEAE # M A JOTaNAE SyY Wod) sdegea) Bop

L L R T T L I T e R R R R O R A T L R

GF NP M BUR RS E ] APy Ay c(yy sandpg) peosas sl 8 e s

Q.: ® (¢ KApoavepuoadde oy c:- NOOT] IO B3] Pasindd g i
uepavagpag ((=1N) peunmng) aleeg 90 oy asoa- o= gae sy A g paeds
4
=aaay  cqyy 2migyg) saradme t 2 arp Apvavegxoaddu o) vo ey

YILI0 08 PYs g TE-IN 01 ® 001 i) wUAL 30 BOPIEIPU] IIGUIIINIP ENEINIE B WX Paouned ) aremg o addy

' (e
I YU W g puv gy 1IN MO Pl (E-1H) pouing) SEGEY S0 | PIRISIN] @ K00= Ju- 00 J0jona Tl ag) VOIOL 0

C1oriaq v paraoddue (00:9240) LZIEZT0 1w vayey

0NN w1y @ Y)Y wod) opdees J21Um U 0 SiRAULE By g N ey
WUV W) PRINEXD U] apge ADNOAPINY OF SpIN IR0y Ja)omay o
1aadenn v Joaesado ) PUST QIR SNNITINE O] PaT] YU 12A0] 1A
YL POVION] BUA 4 20 10U wealg 131y camgraadmay poaw o anesoaad
BOgprimg 2000vay PasRaIONg Sl PR g 10w Loy weodg e oo
BLINA PAINA) 1IN [OAD] PR AGT] JO WHOLINIIEA S1 CRA0IE TN Wiy
OAT S Neanteq @anussd BEBIe U] AoNaRag P Mav] G B poseq guo)

Y4V 1S tHZIA-A1 Pl 1ulowoy 01 ¢ 101slang) wealg v paraadune aeawiade g © pegw

YUY W CHEIA-Ad Sram (WIZA-SH PYP NGZA-SH) waALEA wwedly dupqang puv (M2 TA-44 P
YA g8 teCA-4 HITA=41 “WCA~A4) saapwp sogvapang Kmodimeyg (4 A-sl o
o)
'y ST W 48 1R/ /uYA-SH UYA-SK) SALVA NOJIVION] BESIE WIW CPIIVION] BEA § 1010 100 WG L2z

CANYS HUA (ZH-ON) SALEA Jap ol cpaveea o)y
SHY AU BAa) 1A o) panugaues aogweado oyp cAjaap aadeaa
& TAVHIZ POV QI CA0TEHE 910m BONIUA Papao ot UL dnin-m

PO VEN-08) waajwp PAJUS D0g INNND AT per (23 -00) SALvA

. F2EE S1avsa ooy gy o (CA0-00-0 PY "2 0000 TAL-01=m)
L} LA L R & T | vk g o e ey angad s pten s My perwanbar sogecada oy
. MG ia gy i eady oy By SfqE[TRAy Vepveaogug - L . . . T oAy ) iy
1 *aay
slul "wl Agm




w

wtwt

THOSHYI0) (LIEIZn ompy 1w £330 doy,

Yl 1Y D8 pue g am
GULE W g pvv oy ‘gl v gy A A
Glenuie o T Kujagy dpsafesca gy

WL W WY Y W (G)ad pee () ol s 1ez-a-0

TR B

SU Py v (sWeey ogeaadg) 08 yig e

(auuy Spin) Wi ‘via e (aMocy dnaaeas) gy i1 9s

TWiTICIU0 Lood

e ey

LB ]

I “aw

nr A

AR L A LU T e 1]

Y4 as pov wy -

To 2 Avpon) wiou/ (wapom) g-CZ) mey gy
Y e (aduuy degseis) om0

£F %d 19 05 P yug o av w14 08

ariadi Syl OF ajquiivay ey e e gy

-9 -

CANE ACE) VOO JOTI0AL A LU EES PUE WOL IV IgEA  dwnd g arom
LU L T ....-O-lu.tr. BHY O PTG IO MDA wan)y Wy o prnepnrey
CRIINLL pray weg aomw aApYeod 3an seau wepaeaado woa)

dewig q0v00) 30wy ) o) a¥umep Jo A1) ]pq)ssed MY apeaned

OV AVZ=d=0u) v dung quvipeen soiovey ey peddess aeresady ooy

(a2 puv g7 saawibpy)

poseaisap sameraduay ay pros g pav v wdooy marskg 1w ooy

ey c(gE pum or saanBg) wopIeEnAAEs pwanien jo s pravins 1oy
wopivswdasd wy aduva Bngavaado o) wo 3o¢ 01 adues duyiers My e

S | Bed) (BA] Y 20IVIGN) welg Wajeier porivaw aerutade angy

TUMENOA ooy oy ug meagw Mg oo pdegp

PIokig je aneas ¢ ww L)jenep AOAVIAPOR PAUVIIIN] W P g Py
SIRL M9y aandyy) pacsss sad wane s p.: X g f 03 4:. % 70y
modj awwarsap daye e puy weyaeaypuy (I=1N) tomoeg) afavy ey
A= Ju—gno L {9y aanidg) sasadee p-0t B Ut e way cagpay

AT A eop mumangw v o) 2oasaden 0 0N - $ ¢ Wy Ponvas vap

MOPAIPRE TU=TH) By SR IR POmIa ] 80 Ve o= 100 B0 ) W myy

saeavsoanad

weaw ) up dupreq je yowp e parvogpug Wy foree pogoee vlde
.*..:.8.03 b L L L L N L e R I R
WORNIPPY v cHuguean s axam wa e s adea § Aap prea pue Wag gee
PRE O roa oy A S o ad so gesonad we o yn Wapwwaasap L) ppeags

e Ay pajedrgpuy wen "ML (e 2midyy) Kap PRpiee ¥ 30av ooy wes gy

WAy

(%1t1%sn)
AL RR ]

Frvmgwoaddy
(11 iovsn)
anoyin

e me vy

v ssm
o0/t

(hyivton)
i iin

iy



LR Lvewt

M4 45 The Bperator stopped Keactor Coslant Pamp 1A (RC-P-1A) to prectode
(US4l 2 2)
the poastbilitty ot damoge to the Reactor Coolant Pomp Trom opecar fon
weat whobwm vt ponit lve suct lon head Dimite.  Addit tonal
r
Factors whitoh contethuted to the tperator®s deciston were
Wlph powp vibrat ton aod ercact fe reactor caolant flow rate.
e 401 :00 the wperator mannally fnftiated hlgh presonce foject fon to supply
(U541 37)
Approximately addi. tonal cooling water to the reactor core. Makeup Foamp IC

(MH-P- 1) started. Makeup Pumps, 1A and 1€ (MU-P=14 amd

HP-1C) ace operating.

PEANT STATH
he Meactor Conlunt System bad vo torced Reactur Coolant System tlow. ALl
Feavtor Genlant Pumpn (RO-P-fA, RE<C-2A4, RE-F=18 and RC-P-28) had heen
lopped to preclode the posntbitity of domage from operat ton weas net
positbve st lon head Tiwlon.  Additlonal factors which contsfbuted to
the Gperator s decinton were high pomp vibhratlon and an erratle reactor
coolant Thow vate. (Flgure 15).  The Reactor Coolant System average
Fempe “atore and pressure were appror twately S3F an’ 1000 pslg, respec=
Plvely (Fipmes L and 25).  detdown Tlow rate was in the norwal sange.
Fresimcbzer leved wan 3154 Inches. Beactor Conlant M Seup Powps 1A
Ad IR (MR- TR) were operating In the Wiph Pressure loject fon mode .
The operator wan attewpt tog to entabliol watural cleculatlon (lov tn

voul the reator cores Stecm Cenerator B wan teolated beeawne of

a snspected Steam Conerator B te Reactor Bollding leak and a Meactor

= R v

_Anformat ton Avallable to the Operator

RE-P-202 ST, MR(A) and MR(F) at LA, AN at PR
AP worw/telp (Delay T % mluoten)
REE Vi AN at FLE, AN and MR a1t PLAG

RC ¥ Mk and SC At PFL4

Bris AN st 7L1Y, ST at PLY and F1LY)

W wormfacty tlon (Delny 2 & winuiens)

Saly M, 1%
Bow. 1

Felesvm e

PO CRICHIAL

*See entry ot tlee O02:47:030 (UG4R:ON)



LRI Fvent

foolawt side te beedwater slde leak.  Stems Generator B Pressur e and

bevel were 190 ity and 9% bavhes sespectively.  Steam Generator A wan
steambog Lo the Atmonphere via the power operated Fmergeoscy Maln Steam
Do Valve (MS-VIA). Steam Generstor A pressure and level were 230 paly '

and 107 duches senpect lvely.

01 400
(0854:1372)
Approntmate

The reactor omt-of -cone Intermediate Ravge Channel (HE-3) fudicat low

Increased feom lens than 1.0 » t(f“ awpeces Lo approxfmately

n

1.0 % 1077 amperes (Filgore 46). A cotrespondlog bucrease wan

rocanded on the doactor ant-of ~core Source Kange Channel (M1-1)
The indicated Increase vas not due to fncure

fadivatton (Flgure 46).

wentvon Hlux level lacreanes but rather an Increane o newt ron

leakape from the teactor ecore an a rosult of the nteam formed tn the

teactor vessel core regton.  The fory ‘tloe of stesm wan conte thut ed

to by (1) locreased reactor core temperatures, (2) threttled Reactor
Coulbant Makeup Pomp (low , (1) the abrence of Reactor Coolant System
Flow, amd (4) the decreased Reactor Coolant System pressure which
tesnlted foom the open Rlectromatle Rellef Valve (RU-K2) and the
tncreased Reactor Coolant Syntem cold leg dennlty couned by
Tithing Steam Convrator Al

0 5400

(155%4:137)
Approniwate Increane, reflecting steam foimatlon In the appor reactor core

A repton (Flgore 20).

Heavtor Coolant System loop A hot leg temperature hegan to

- 30 -

Mty I,
Pewe |

1

Bilorwat ton Avallable to the Opcrator Hetvoon v

00R ORICINAL



L
2 DR T R
¥ P |
bl Event o o fntormat ton Avallable to the Operatm : Folervaw ’
02 :00: 00 eam Generator A level tadteat ton reached S0 on the operat tag SC st PLA and LS LU L
(Vi V1)
vaupe (Flpare 19) . ile Jevel was establiobed by the aper ator ke
v e e maturad ctivalat bon. )
(LSS TR T Keactor Coolacl System toop B hot leg tempersture hogon Incrvantng SC ot PLA and FLIO, MR at P14 U
(OLOH: 1)
(Hipgwre 26).
PR CTL RN T A telephone coaleronce call wan made between Unit 2 Techmionl Super- Hu
(Ua: 1)
butendent (att 2 comtrol room) and the Statlon Superlatewtent ,
Vice Prealdent of Cencratton and Bebiock and Wileox Keatdent
Topineer whiteh basted approxtmately 20 minutes.
BI04 Reactor Coolant System loop A hot leg temperatore Indlceat fon AN ot LA (Ligh at GI2F), SC at PLA and PLIO, ME ot P1A |
(et 12y
Tucreased offpcale, greater than 620F (Flgure 21).
N
02ilhi2y The Hewctor Malldiog Ale Somple (MP-R-227) particulate “hannel AN, MR awd SC at PLIZ b
(061 5: 00) )
Appr ox tmate B reased unt 10 eventunlly went off seale.
02:12:%) the operator cequented the computer print the outlet temperature
(OGER; W)
(RE-10-TEL, RE<10-TEZ and RC-10-9%3) of the Electromatle
Beltel Valve (RE-K2) and the Fressurlzer Salety Valves (RC-RIA aud
HE-iR) - he recorded values were 220,7F, 189.5F, and  194.2F,
-
_._ tenpecUively.
™~ 3
02 19:00 the operator shut the Electromatic Reltel Block Valve (RC-V2), RE-V2: ST open/shut at PLA 2e .0, B
(0619:47)
<o Approxtmate  whitch stopped seactor coolant leakage through the Electyomat e RUE-R2: ST open/shnt commond at PLA
tg.v Bellet Valve (RE-R2).  The opecator noted that the Reactor BR P SC At rLL)
e
Bt bdlog pressmre started 1o decrense vapldly {(Flgure 4%).
— —
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1 lwe

W2:5%4: %0
(OuSNS: 21}

025500
(5% 47)
Approxtmat e

025500
(UHSS: 1)
Appronbmate

Nr:9%%:26
(065620 1)

BS540
(656 19)

02:59:2)
(W00 00)
Approstmate

$:02:5%
iy ay

Event

The aperntor stacted Clrenlatiog Water Fump I8 (CR-F-18) .

A Stte tmerpency was declared wpon revelving hipgh level radia-
thon alavms from the Condenser Vocwwm Pamp Exbaunt Kadlat fon Montter
(VA-B-T48) mnd Benctor Bullding Monltor MP-R-214). bNotificatlon k’

ollslte amthortttes and organtzattons was tolt tnted.

e temitor ot —of=core Intesmediate Range hnnae) (81-3) tadlen-

-1

Clon decreascd sharply from about 8.0 x 10 nmperes to lons

ihan 1.0 x 1010

nmperes (mintwus detectable level) (Flpure 46).
The reactor out=of-core Sowrce Range Chonnel (NI-1) tndicat lon
showed a cotrespouding decreane whitch fodicated the mteam tn

the reactor core reglon was diaplaced by Tquld.  (Figure 46). The

displacement of the steam In the reactor cote reglon (e atirlbuted

to the recntabllulment of Reactor Coolant System flow.

Condenser hot well low level alarm woe recelved. The level wvan

UK e hen.

The operator started Cliculating Water Fump 1E (OW-P-LE).

Hoavtor Bullding Porge talt Area Monltor (HP-R=3236) and the Fuel
Handllag Bulla Avea Monttor (HP-R-3240) began 1o tncreane.

Bl Mond E g % Ale Supply Faus were (urned off.

topetennet hotwell too level alarm was recelved agnln.  The level was

Yol ba o

ly dn, 0in
How, |

Fetvroem o

_Intormat ivatlable to the Opesator
A7

HR(A and ), ST at PLI, and AP on/oll (Belay = 6 wiontes) 2a

AN, MR and SC at P12 ", M

Ni-§: MR and SC st M4 »

NI=3: MK and SC at PL4

MR oAt LS 2a

AP Low (22.5 inchen) /norm/hilgh (16 tnchen)

(Melay T 11 slnutes)

HE (A and ') wd ST on PLIG 2

AP on/ofl (Delay 2 11 minutes)

A, MR amd SC at PLI2 W,
P 4 ~~ (" ™ "‘i! AR

G b J e I8 B ‘J‘
MR at LS . F

AP low (22,5 Inchen) foorm/bigh (16 tnches)

(Melay 2 1) winnten)

T T ———
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| N0

BI:12:5%)
(0788

04 2)
(U215 00)
Appror lmat o

LEERE SR B ]
(OFIR: 0y
Approntuwate

GRI9:4"
0J206:22)

D00
izn:sn)

Fvent

The operncor stopped Neactor Coolant Pump 28 (FC-P-28) based
v dndicated zeio tlow and molor tusning currest of less than 100

dwperes . Normal Keactor Coolunt Pump aperating current Is

approximately 600 amperes. later a close examinat lon of (le '

thow secarder trace Indicated a small amount of reactor coolant

flow hind exlisted.

tcrmediate Coollug Pump Area Mosltar (HP-R=207) lndlcated
an dncrvaned sadiatlon level and at 03:20:23 (0121:080) the

tevel ntabilized ot a valee of 100 wk/hr.

The reactor ont=of ~core Interwedlate Range Channel (K1=)) fndica-

~11
thon Incivaned fvom lens than 1.0 x 10 amperes to ahoot

2.1 » m’"' amperes, whileh Indicated steam wan agaln [ormed I

the seavtor core teplon (Flgure 46).

e wpetator manually tolttated Wigh Pressuie tnjectlon an o resnlt
of low Beactor Coolant System pressure (Flgure &) The High

Fressure Injectlion astomatle actuatlon setpalont ta 1640 pelp.

Heactor Coolant Makeup Pusp € (MU-P=1C) started antomat lcally.
Bead tar Covlant Mekeap Pomps A and C (MI=P=1A awd MU=P=1C) were

vperat bog .

Botk: bt b an Foglnecred Safety Features actuation, High
Pavasare Injectlion wtlilzes Reactor Coolant Makeap Pomps 1A

and 1C (MUI=P=14 and HO-P=1C) .

_dntormatfon Avallable to the Uperator

Sely e, 1w

v, )

ST, BRIA), MR(F) and SUCF) at PLA, AN (telp) at MR

P worm/ielp (Belay T 16 minutes)

AN, HR and SC at rea2

MR and SC at VLA

AN ot PLED, ST at PL) and 1)

AP bypass/test/trip (Delay 2 19 ainutes)

ST and MR(A) at FLY, AN at FIA

A norwmftrilp (Pelay T 19 mloutes)

PO(

- If\—-- ) :;!,

e Waus Gidiurt

Helesem o

)
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LR B RV
(120100
Appraon bwate

UN:20: 00
(0121:17)
Approstmate

W3 20:2%
(0122:00)
Approsimate

bveat

e Tollowing radtat lon monttors reglstered tnetonned
toodint bon beve s

(o) Frdmary Conlant betdown 1 (MU-R-720 H1)

) Pitwary Coolant Letdows Lo (MU-K-720 10) 4
() Interwediate Cooling letdown Conler B (1C-R-1091)

G dutenmcd bate Conling letdown Cooaler A (1e-W-10m2)

() Invermediate Conling tetdown Conler tatlet (IC-R-109))
() Plant b luent ettt 11 (WDL-R-1300)

(p) Becay lleat Cloved A Lloop (BC-R-3)99)

) becay Meat Closed B Loop (DC-R-3400)

(1) Nuclear Service Closed Coollag (NS-R-3401)

(1) Spest Fuel Coollng (SY-R-3402)

he tvactor out-olf-core Source Range (haunel (N1-1) and svartor
vt uf core Interwediate Range Chaonnel (NI-3) tndlicat ton
devrvased rapldly tadtenating flow was establinhed thiu the reactor

core (Hlgare 46).
.

The fullovlog radlatlon monttors tndicated sadiation levels

vacvellug the monltor tange, and remalned whove vange wnt il

the atetpebiart ended at 1100:00, 4/2/19.

(i) Heactor Butbding Porge Alr Exhaust Buct A (HF-R<225) -
Fartlewlate Nosltor

() Beactor Bulldiog Porge Alr Exhaust Duct B (NP-R-226) ~

Fartteulate Monttor

() Asxtitary Ballding Porge Alr Fxhaunt (WP-R-222)

= i

Cdntarmat ton Avallable to the Operator

AN, MR and SC At

Ni-l: MR and SC at L4

NE=3: MR and SC st VLA

AN, MR and 50 at

a2

re12

iy 6, 1w
LU |



T . bvent

- ST = . - Informat Lo

Gy Auxtliary Butiding Weatlog & Vent ot lon Rediat fon Monttor gan
hanel

P Keavtur Bulldiog Parge Atr Faxhaust Duct lodine Mounltors tadicated

LY Ill‘ Connts per winnte.  Te gas chinunel of the Weactor .ﬂ"d'l&

Buct A Radiat ton Monttur todlcated S x ws commtn per minute.

FLANT SiAtus

e Beactor Conlant System win at mtutwom forced lov condit ton with all
Reavtor Conlant Pomps (RC-F-1A, RC-P-2A, RC-F=18, and RC-P-28) stopped.
Alter attempts to cotabiinh watural clrcalation falled, the vperator started
Feactor Conlant Pomp 28 (RC-P-28). Mowever, bawned 9n a o flovw fadlcatfon and
@ prmp vosndog coreent of less than 100 aupa, Reactor Conlant Pump 20 wou
slapped after 19 minmten.  Steam was present fa the Reactor Vessel hend and
Feactor Goolant System hot logs. Both Keactor Coolant System hot leg tempera-
ture were of t scale high (f.e. greater than 620F). The Reactor Coolant System
cold Tep temperatores were 455 for loop A and J90F (or loop K. Steam Gene -
Mor B owas beolated duoe to a suspected Reactor Coolant slde to Feedwotler slde
feak.  Stcaw Generator A prevswre was controled was by weans of the Fower Operated
tociprocy Mot Steam Dowp Valve A (MSV-3A).  An atteapt was In progress to
Contral Keactor Caolant System Prensurlzee pressure and level with the Fleetro-
wat e Kellel Block Valve (RC=V2)e This resulted fn lower Reactor Conlant
Systew pressure whileh prompred the operator to menually Iaftinte Nigh Vressure
oy bnjection.  Consegquently, hoth Reactor toolant Makeup Puosps 1A and 1€ (M-P-]A

ok HO-F=10) were wperat bng.

- 3

by 6, 9%
Hew.

Folvavm e



T e

U ED 2 B 1Y
025y

Wi:23:2)
(P24 :00)
Approsimate

03:27:2)
(UI2R:00)
Approxbmate

03:29:2)
(07w
Approximate

G3: 3000
(1w )
A ox bmat e

0z 35:08
(735:4)

0i: Y00
(0r31:1%2)

Lyeut

A Migh Pressure Inject ton avtnat on due 1o Jow Reactor Conlant
Systom pressare was yece byed. Mph Frensure luject lon had

previowily been placed tn service by the operator.

A Comrul Ywergency was declared as a rtesult of an Indlcated
tadiation level of K B/hr on the Reactor Dowe Radlat fon Monitor
EHP-R=-202). Not il feat toa of oftaite authoritiens and viganlzat lonn

wan tnlttated,

The Radiatton lovel fodleated on the Avxlilary Butlding Access

Contral Gorrldor Radiatton Monitor (WP-R-232) lacreaned.

The Fuel Bapd | bng Bellding Alr Exhaust Fan(e) 1low wvan to zero.

Note:  Dnertog the next 2-1/2 hours the exhavst tan(e) were tuened on

and ol several times vith ron lmes of 32 to 60 minutew.

The operator ahut the Flectromatle Rellef Block volve (RC-¥2).
Ve presswe lzer lovel wan 220 tnches and the Reactor Coolant

System pressure wan 1400 paly (Flgures & and 12).

The aperator stacted twergency Feedwater Pump 24 (FF-P=2A). Steam
Coneraior A level bhad been contlnuonnly falitog from 60T 1o 44T

of Operatiog Baoge dut lug the previous 45 minuteq (Flgure 19).

the Reactor Coolant Nakeup Pomp € (H-P=1C) was atopped bocaune
premsar bzer level was rapldly Increaning. ludicated Presswr frer

tevel was 150 1o hews (Flpgwe 4).

- Julormatbon Avallable 1o the Opesato

AN, MR and SC at PLIZ

AN, MR and SC at PLI2

RE-V2: ST at rra
PR L1 SC &L PL&, MR (wacompennated) a. rLs

BC Pi MR and SC at PLA

FF=P=2A: ST, D-“""mi and HREA) nt 114,
AP on/off and r”.:. low/wormal
(elay T 40 minnten)

86 Lr SC (operating vaoge) at PLé and rs

MU-P<1: ST and MR(A) at PLY, AN ot "IN
AP norm/ivip (Delay 2 42 wivaten)

FiR L:  SY at PLA, MR (uncompennated) at PLS

aly 16, 1w
Rew. |

LS TR

’a

.24



bady 16, 149w

Row. |

¥ o : O . - e Tuforsatlon Avatlable to the Operator CTC T Badesem e
N¥:48:2) Mabeup Tank Area Mosltor (WP-R-206) advanced ol seale. levels AN, ¥ . and SC et FL12 b
74900y
Approx bmate o Foedl Bl ltag Bbdge S (IP-H-210) and Reactor Pome (HF-R-214)

wtabllized ot 1.5 » Hll K/ .

F

L PR ) the aperator opened the Electromatic Reltef Rlock Valve (KC-v2) REC-¥2: ST At LA, LV
sty
Appronfwats oo an attespt to decivase presourizer level, vhilel had Tncrensed FZR L: S oAt PLA, MR (iecompennated) ot FLS

to 195 luchen (Fignre 4).
0D1:5%: )8 he operator stopped Intermodiate Coollug Pump IB(IC-P-N) . AN, ST, MR(P ) and MR (F) ot PN 20

niscn
(0756:1%)
AP on/oll (Delay - 46 minuten)

USER R ] Pupgluevred Safety Features actuated on Reactor Bullding high AN ot FLIY, ST at PLY awd FLIS, M
(0 756:1h)

prevsure at the setpolot of 3.58 palg (Flgure 45). AP act/uedp (Delay T 46 minuten)
01:5%: 19 The Heactor Butlding teolated avtomatically am part of the Engl- AN at FPLID, ST at PLY and PLIS, F
(Hrh:16)

nected Safety Features actuatlon (rom Reactor Bullding high pressure. AP teolation/worm (Belay 5 A6 minuten)

Keavtor Matlding isolatlon occurred at the sosinal setpoint of &

..n!n.
03:95: 46 The operator stopped Interwediate Coollng Pomp 1A (1C<P-1A). AN, ST, '."Mﬂll’ and MR(F) at LK S
hIse: 21)

AY onfoll (Belay % 46 minuien)

03:55: 46 Keaotor Conlant Mikeup Pwmp € (MU-P-1C) was stacted antomat leally AN at PLA, ST mwd MR(A) wt 11D 24
BISKh:2Y)

by the fuglocered Safety Features actuatlon. Al worm/irtp (Delay I 46 minntes)
03:59:2) Reactor Bullding Facigency Conler ¥ was shutdown. ST at L) 2

™ (ORON: 00)

POCY GRiCINAL



T s

03:5%49:2)
g on)y
Approsimare

D5:59:%
COBROO; Wy

iz 1)
(MO : )

D4 19
(B0 NG6)

ULEIILER ¥
(OBLY; 14)

N

Ohztm 14
(0RO %1)

Waste Cas Tank DMscharge A (WDE-R-EAB%) monitor hegan ta focreane
feom S x lll? Connts per wiente unt il Bt reached ) x lltl Conatn
P mluate at approxiwately 05:00:00 (0900:17).

Hotes Thils montivor ta located In the A titury Bullding ot a 4

clevat len of W% feet .

Reacion Batdding Fmeigency Cooler B was stavted antomatically

by the buglneercd Salety Features Mltuatlon.

The vperator miarted ‘ntermedinte Cooltng Pump I8 (1C-P<1B).

The operator started Intermedinte Coollug Pump 1A (1C-P-1A).

The operutor started Reactor Coolant Pump IR (RC-F-IA) to
resestabiinh Reactor Coolant System flow.

Purtng the previows ton of Reactor Coolant Fowp 28 (RC<P<28), due

Lo the flow amd corrent tudicat low observed 1t wan thought that the
ponp might wot bave stacted. For this ncm‘ It wan declded to
ohnerve the statting cwrrent duriog a Reactor Coolant Pomp stere.
Beactor Conlant Famp 1A (RE<P=1A) was started and a correct slarting
Current was observed by the operator. As before, the Indlcated pump

Cutrent copldly decreased 1o less than 100 Mmperen .

e aperator stopped Keactor Coolant Pump 1A (RC-V=IA) alter
shocrving n vo-flow Indicatlon and a tounlng curseat less (han 100

e ren .

o~ Ol

Julormatbon Available to the Operatog

AP T (0-200F) (Delay = 47 wminuten)

AN, ST, .."‘INS(:U' and MRLF) at 18

AP on/ofl (R lay < 47 minntes)

AN, ST, '.(l".sc.) aud MR(F) at M8

AV on/olf (Detay T 47 minutes)

ST, MR(A), MH(F) and SC(F) at L&, AN st PIN

AF worm/teip (Delay T 51 minutes)

ST, WR(A), TI(F) and SC(F) at FL&, AN at VIR

AP norw/titp (Delay I 51 alwaten)

by A6, 48w
Bew. o

Folervsmg
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“"

G4 10 10
(HeiLa:467)

LR B
(OB 1:%4)

Dashiz 22
(a1 2:59)

LR LR )
(OBIR: Y0 )

LR b R R
(OB19: 39)

Wa:21:5)
(0822:19)
Approsimite

04327154
(hR2a: )

W5:26:59
(OR27:W)
Appronimate

-

04 302 30
{ORYI:0))

Wh:3I0: 45
(OK31:22)

Pyent

The vperator stopped Interwedlate Cool Ing Pump I8 (1C-P<1N).

The opetator ntopped Reactor Coolant Makewp Pamp 1A (MU-P-1A).

The operator stopped Reactor Coolant Hokeup Powp 1€ (HU-P-1C).

fi Benctue Conlant Makeup Pumps were operat lo;.-

e aperator placed Makewp Famp 1A (BH-P=1A) control weltch
In Pullcto-lock posttion to probibit further une of HU=P=1A

due Lo the pomp operatiug problows exper lenced .

The vaerator started Intermedliate Coollug l‘u-.p I (1e-r-in).

The operartor started Reactor Coolant Makeup Pump 18 (MU-P-iB).

Fresanrlzer heater groups | thvough 5 energlzed. ALl

prossurizer heater groups were avallable st this time.

L

The aperator started Reactor Coolant Hakeup Pomp 1€ (MU-P=IC).

Pressuclzer heater group 10 teipped and rewatned of f for the

'

temadnder of Mareh 28,

The operator stopped Comdenser Vucuum Fumps 1A sud 1€ (VA=P=1A
wnd VA=P-1C) and hroke Mala Condenner vacoum aftes exper lene fog

A lenlty wieh the aperation of the Auxt)lary Woller.

-~ Muformat ion Avallabie to the Uperatos

AN, ST, .-"llllttl, and FA(F) at MK

AP ow/olf (Delay 2 %) wmlnuten)

ST amd WR(A) at PLI, AN at PLS,

AP nurm/telp (belay = 55 minuten)

ST and MR(A) at PLY, AN at FLE,

AP worm/iclp (Delay 2 59 minwten)

Contral aviteh handle postt lon

AN, ST, '."Dlﬂfl, and MR(F) at rin
AP on/atl (Delay I 55 minutes)
ST and MR(A) at PLI, AK at PLR,

AP notw/telp (Delay T 55 minutes)

Al st P1LB, ST et PL4,

AP on/ofl (Pelay I 58 minutes)

ST ond MR(A) at PLY, AN at PN,

AP on/folf (Delay = S8 minuten)

Al at PLR, ST at PL4,

Al onfoff (Delay T 58 misuies)

Pompst ST at PLIZ, AP on/olf (Delay T 60 micutes)

Vacuwm: AN and SC ar P12

an‘ MM EINIAIA
- WWed Wik Ghivie

nly
LR

I, v
]
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e

§ P

W M ay
mst:24

Appr ox bt e

Whih4:2)
(R4S 00

Wbt 2)
(ORA L 5y

Dhian:2)
(U510 0y )
Approsimate

H4:59:2)
(U901 00 )

ULTR R FET
(918:05)

05:18:00
(U%iK:1)

Aprps ox It ¢

™.
~ FLANT STYATMS
L
wlopped .
——

' vent

The operator opencd Power Opernted Bscrgency Malu Steam g
Valve & (M5-VIA) 1o budure natural cleoulng fon o Steaw Concrtator

Ac Steam Cencrator B owas st tsolated.

Itcimediate Cooling Letdown Cooler A Radiat lon Honltor (1C-R=1092"
Indbeatfon decrenncd and vent of I weale.

Hote:  Monbtor fatlure wn assomed .

Frosvuctzer beater proops 4 and 9 telpped ond remalned of I for the
temaloder of Mareh 8. There were 10 proessurlzer heater groups

avaltabile ot thile t bwe .

Comdeurer Vacwm Pomp Exbaost sadlat bon monttar (VA=-N-748)

“
devivased 1o 1 x 107 countn per minute.

tetvrmediate Cooling Pump Area wonltor (HP-R-207) and the Renactor
Bullding Ymergency Coollug Bocater Pump Area wmonitor (WF-R-204)

Indicattonn began 1o lucrease.

The alarm printer wan returned 1o service and the alars funet lon

wan translereed from the wllity peinter to the alarm printer.

he apevator closed the Flectromatle Reltef Block Valve LL L]
I an actempt 1o compress the reactor coolant and condenns | he

L
fiteam I the Reactor Coolant System.

AL Beactar Coolant Pumps (RE=P=1A, RC=P=2A, RC-P=IB and RC-P=-28) were

fperheated steam/gan was present la the upper Keactor Vewnel

- A) -

Intormat tun Avallable 1o the Operatw

i

MR (Valve deman setpolnt) at res

R aud SC at L2

AN at LB, ST at P14

AV on/oll (Belay < 6) minuten)

Mt and SC At P2

Mt and SC at ri2

AP (Belay T 0 minutes)

Wby 1o,
Pevw. |

i

Folorvm e

", e e

L2

L T



¥ime

Fvent

and hot Lo weplons. Mivepts o te-entabltoh veactor coolant low wnlng
Kooty Counlant Pump A (RE-F<1A) had ot been sucoenstul . The Roesctor
Conlant bot Jeg temperature cont baned to vead of f-neale (Voe. preater thaw
GBIy . The Berctor Coolant cold leg temperatures were 180 F for Loop A and
225 dor Loop B, aml otk were decreasing (Flgures 21 and 26).  Stenm «:m-.fm
A ool was st AR of the aperatiog ranpe (Flgure 39).  Sivam Conerator B vas
thodated, with a leve! at 662 on the operating vange (Flgote 39).  Condeuser
vaconm wan fost due to the auxtlilary wteam boller tolpplng and loss of ade-
quate maln dieam pressuie. Steam Cencrator A van slrnlﬁ throongh the Power
Operated bwcrgency Mala Steam Damp Valve (M5-VIA). Attewmpts to obitaln a
wormal operattop Peesnourlzeor level of 220 Inches of water amd eatabltsh
presswre contiol welug the pressarlzer were not succensful.  The blectromat le
Keldel Block Valve (RE-¥2) was cycled to asslnt In this effort, resultiog In
o reaned Beactor Babidtag pressore. The flrst Baglocered Salety Features
actunt Ton on high Reactor Bullding pressure swan n-coln'nl wwd, Lour

whontes later, bypansed by the operator to re-entablish conling wvaler to
vattoun plhant equipment withitn the Keactor Ballding.  The Reactor Bulldiog
pressare cont loned to stay ahove the tsolatlon telp setpaint lor approxi=
wately P hovas (Flgure 45).  The Station Manager made the declslon 1o
salotaln cont lnmous High Pressare Injection and lacrease Reactor Coalant
System pressute In an attewpt to condense the superheaied ;lenlgnn In

the Reeotor Coolap® Systewm.  This flrst attempt lanted for approximately

2 bowen.

05 200 The operator lncivaned Reactor Coolant System pressure from 1250
(w2o:
Approximate prlg ta 2100 putp doring the ensnlng 45 minntes.  Roactor Conlant

System pressure wan then malutatoed ot 2100 psily (Figore 4).

ah -

S Meboamatton Avasiof fe o Lhe Operator

faly 16, 19w
Kew.o

e dwpem o

AN (1ow=2055 amd Low/lLow=1900) at MR
MR oand SEC st PLA

Al (wany clearing alarma) (Delay 2 100 mlinaton)
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Wi:h9:2)
(1000 0
Appt om bt o

LLUES DR Y
timo: )
Approxtmate

il
(14 ib)

(LS EEEIN
(lota:an

ih:i4:2)
(LS, )
Appi aalmate

Hhrll:00
(ALULDES P
Approximate

U #:2)
CHI00:00)
Appr oom bt e

Fvent

P ing the pertod 05:57:00 (0957:37) thew 02:45:00 (H14%:37), the
Mperator attempted Lo comdense the steam to the beactor Coolant
System by malutalulug bigh peeasare Iu]ﬂ'llo; and contrel:lug the
Peavtor Conlant Systom presswre st approxtantely 2100 palg Ly ryclh
RE-V2 (Flpure &),

Thee Rewctor Bullding pressare and temperatu e

tellveted the cycling of B V2 (Flgure 4%).

e Auxtitary Bolldiug Afe Exbaost Far - atupped .

Altbhorne radiosctivity leveln fn Unlt 2 contral @omm teguloed

evscnatton of a1l bt ennentlal personncd.

Frosawarbzer heater geoups | and 2 tedpped.  Seven pressurlzer

beater prowps were avallable at this tlme.

Fressurlzer heater grovps 1 and 2 re~encrglzed makiong 9 heater
'

proups avatlable.

The Auxitlavy Bulldiug Alr Fahoust Fans restarted.

Yorsomnel de Mol 2 control raom were requlted to wear tenplralors

e to Increased alrhorne radlonctivity levels.

The aperator statted the Fuel Nandling Bullding Alr Exhoust Fonw.
Comtral Mome tontake Puct Radiat ton Monltar (MP-1-220) level

decreaned 1o below 100 omts per minste.

- &b -

iy 6, I9)9
bew. |
~Antorsatlon Avatlable to the Opermtos Feterens
BT SC ar 2%
SC aml ST st P1L2S "W
™
AN st FLM, ST st FLA4, 2a
AP on/oll (Delay 2 116 minutes)
AN at PLA, ST at FL4, Ve
AP on/olf (Delay 116 minuten)
SC end ST ow PL2S L

T

f‘m mmﬂdr 1
-i .‘\/uhdvi-'“ﬂ

fadintlon Monltor:  SC and MK at PFLI2 M, W
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(129%:34)

V9104 I
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The Power Opegated Fmergency Maln Steam Duep Valve (ME-VIA) wan

shat at the request of COrpOInLe manapement bn yespoune 1o €om crn

exprenscod by the state goverwment .

The operator started Pecny Heat Removal Clomed Coollug Fumps 15 amt
wh BN (P TA and DH=P<1K) fn preparation for eventunlly plactng

the Becay Beat System In service.

Rewctar Coolant System pressace seached 600 paly whitch la the

womlual pas pressace walntalned In the core f1ood tauks .

Core Flood Tauk 1A (CF-T=1A) normal level alntw wan recelved.

e Tevel was 1300 feet. Thin tudlcated that the Core Flood
System fnjected a omcll amownt of water futo the Reactor Coolant
System.

Thee operato. topped Keactor Coolant Mibeop Pump € (MU-P-1C)

and retirn the Makeup System to notmnl one frowmp operatlon.

The sperator ahut the Electromatic Reltef Elock Valve (R€C-v2).

The Auxtllory Mt lding Alr Exhaunt fons restortied momentarily

and thea wtapped.

The aperator opewed the Electromat le Rellef Valve (RC-R2) andd &
hydyagen “detonat don ocentred In the Keactor Ballding. itydropen

pas gesldent In the reactor conlant and hydropen pan generated (rom

the reactlon hetwern zinconlom fuel cladding amd the teactor coalant

- 4 -

o duformat fon Avallable 1o the Operator

Mnly 16,
Mowve o

M

ety e

Bl (vatve dewand setpolat) AT 115 e
ST ot FLY and rLia, mtr”mm) at PLA, MR(A) ot ", 2a
AP norm/endp and on/oflf (Deluy = 155 mluutes)

A

AP

5T

S¢

aud SC at L4 , ™

and MR At L8, A, W
noca/Niph (13.) feer) (helay © 150 miunte}

at PLA, St and MR(A) at PL) 2a
norm/eedp and vorm/of f (Belay = 150 mluaten)

at L4 1}

at 125 W

nt A b, LN L




.

T bwe

09:49: 44
(1Vie:21)

09:49: %0
(1Y50:27)

N9:49:58
(11502 15)

09:50:24
(i350:01)

09:55:10
(1355:4))

kvewnt

it collected In e Prensantlzer. Thia pan hed been ventod thr cuph
the Flectramatbe Pellef ¥alve (RC-R2) to the Reactor Coolant Prain
Fank and releaned 1o the Reactor Bt bding through the Dealn Tank
Ruptore Dlaphropm (UPL-1126) which had been breached.  The |0’c|f’!rﬂ
concentrat ton eventually reached an explosive mixiure. It In

belleved the detonatlon wan a result of a set of RC-R2 contncts

atviug when the operntor opened the valve.

Faplnecered Satety Features actuat lon occurved on hipgh-high reactor

bullding pressure (Flpure 4%).  The setpolnt s 20 palp. Thin Ia
the result of a 28 palg llding presnure jmpuloe from the hydropen
detonation.  Reactor Bulldiug Isolatlon and Contalument Spray were
actuated.  feactor Coolant Makeup Pomp C (BU-P-1C)), atarted at
B9 4R 06 (1350:27) and Reactor Mallding Spray Pumps A and B

(RS=P=1A and BS-1=1R) started antomatically.

Heactor Ballding Spray Valves (NS=VIA and BS-VIN) opened.
Reactor Conlant Pumps IA and I (RC-P=3A and RC=P=1D) high Inlet
ale temperature alnrma aanunetated and Crennurizer Safety Valven

(RE<RIA mod RO<IER) Wiph diechnige VTine temperature alarma

annune Inted .

The operator stopped Reactor Coolant Makeup Pump C (MU-P-1C)

Frenanrlzer heater provp B tolpped teaving 6 heater proupn

avallabhle.

- 49 -

aly I, 1m0
Few. |

_ doformat ton Avallable te the Operaton . Fetaninmes

ESFr AN at L1, ST at PL)Y and PLID
Al norm/act (Delay 2 159 minuten)

MU-P=1C: AN At FLB, MR(A) amd ST at PLY

-

AP nore/telp (Delay = 159 minaten)

RS=C=1A/IR: ST at FLIY awd LIS

AP norm/tetp (Pelay 2 159 mlontes)
ST at TLL) and PLIS 7
RE Pt AP norm/high (122 F) (Delay 2 161 winnten) n
RC-RIAR: AP norm/hiph (Delay = 161 minntes)

§ ip
Q; ‘;J i A \‘w.-- |5 R

AN at VLR, ST and MR(A) at 1) n

L _"”MWQL

% \%ul "“H

AP notm/teip (Delay T 162 minntes)

o at VLA s 70

AP noem/tetp (Delay T 160 minuten)

M, W)
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II.

RECOVERY CRGANIZATIOHN

Included in this section is updated information concerning the Waste
Management Activities (WMA) Crganization.



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

have been incorporated within the TMI Unit 2 Recovery Organizatiom.

THREE MILE ISLAND RECQVERY ORCANIZATION - JUNE 1979

As a result of the increased emphasis on the vadicactive waste accumula-
tion on-site, tha Waste Management Activities Group has been reorganized.
Three distizct functional groups are now in effect. The Decontamination
Group nas icmediate responsibility for cleanup of surface contamination in the
Auxiliary and Fuel Handling Buildings. The Processing Croup consolidates the
existing liquid and gas processing teams and is responsible for processing wasta
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 forms of radicactive waste generated on-uite.
The Technical Functions wrzoup of Waste Management rerains intact, with
overall responsibility for techaical planning and irtegration of the three new
Bl
groups. Tals group is also responsible for the co.lection, analysis, aad
dissemination of all technical daca pertaining te waste as” “-ities.

Exhi5it 1 is the new waste Management Activities corganizational chart.

The remainder of the Recovery Organization remain. as reported last

)
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I.

PLANT MODITICATIONS

Included in this section =~e updated and amended subsecticns from the
June 18, 1979 Second I m Report. Changes from the previcus report
are denoted by change tars in the right hand margin and Rev. 2 on the
bottom right hand corner of the page. Subsections from the June 18,
Second Interim Repert which have not had gny changass are not included
in this report.



B. Awdliary and Fuel Handling Building Supplementary Air Filtration
Systams

1.0

2.0

3.0

P
o

Systea Function and Design Objectives

Radiocactive iodine, released from the Reactor Coolaat
System during the TMI Unit 2 accident, was transfarred
into the Unit 2 Auxiliary and Fuel Handling Buildings.
Izmediate change out of the Auxiliary and Fuel Handling
Building charcoal filter trains was not feasible because
of the high radiation and contamination levels in the
filter areas. As a consequence of the I-131 release rate,
it was decided to construct z supplementary air filtration
cystem to reduce off-site relaases.

The finction of the system is to filter radioactive particles
and absorb iodine which has passed through the normal
filtracion system in the building ventilation system.

System Description

The system interfaces with the Auxiliary Building HVAC
System, Fuel Handling Building HVAC System, and the Service
Building HVAC Systen.

Discharge conitoring for the supplementary system is pro-
viced at each discharge point.

System Operation

A description of the systen's operation is completed.
Existing plant system's component functionality is beiag
assessed. The impact of this program on the systea's
operation will be addressed and any changes in the system's
operation will be included in a subsequent report.

System Status

Engineering Complete

(&l

Jnstruction Complete

System description, flow diagrams, operating procaduras,
are complete. An operating and failure modes analysis
has been prepared.

All four (4) trains are operable. The stack is capped.
?resent operacion is with three (3) craias.

The operating procedure, which raflacts the svstem
cperation Jdescriptioa, is being reviewed by tha NRC
Site Scarlf.

s

Rev.



It A~

[t
——
-

L Waste Storage Srstam L5 %2 e "sad 2oz temposazy
3uid wasca.

storag2 of -=2S@ Sanxs will add agproxizaczaly 116,300

gallons s the prasesc starz3za capacizy of the ;lan:, and are locazed . T
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Systaa Dessrijticn -
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21lling Sy suzon a:i:a--/ cicsing the leed valve when tha starazs
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Piping system afzar ~‘np_e:ich 3f the Jumping opecation, and 20 drais
the piping srstex as required.

ang .
2z2 -

The vents from the tanks and the stand pijges ave direcsed throuzh a

dT7%r and a charssal filtar 3 remove z0iscuva and lodine 3afars
proceedisg =2 the fuel Peool wencilasic systam. T2 tanks azd ven:s

systan 1s procacied dy a raliaf walve whalch vents thrsuga a jarallal

set ol dryers and charscal filzars. _
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Systen Cperatisn

Water is :ransferved ZIrom thae Reacsar 3uilding Sump or 2he Miscellanesus
Wasze St:orage Tank o cthe tamk farm.  Afzer either zhe lower set 3f zanis
or upper sa% 27 Taaks is full the level csntrollezs auts=aticalily clesa
the air opezased izlat valves.

ALY 2otzed vty tha Saniks during the filliag sescens is ventad 29 a
ekarssal filter § {rver o Tanove mcisture amd Ladine. This zir is

Chen pipad O tha ZTuel a0l Tentilacisa Srscen.

oG Bthan eductaes pive the 2arabiliszy o transier waste watar Jpris

the Sanx facm vs che Viszallivecus waste Storige tank v Spizsy it )
238 Nasch I7stes, I10cn thw iTher TARRS T the LONET L30RS LB ths zack:
fatw (4 vzﬁe sarsal 2r t3 s £234l4%8 he WEtET LS ThE 23823. {
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The system is essentially complete with the exceprion of the
steam eductors. The eductors are undergoing design modifications
to insure safe, reliable operation. Electrical submersible puzps
are being fabricated for each stand pipe should a backup means

of pumping water from the tanks be requirad.

rJ
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Upgraded Decay Heat Removal System

1.0

2.0

Systea Function and Desiga Objectives

Future operation of the existing decay heat removal (DHR) system may
result in radiation levels possibl; ranging up to 500 Rads per hour

in the vicinity of the system fluid components. This conditiom would
severely lizit personnel access for routine surveillance, operationm,

and mainterance. The upgraded DHR systan consists of a program intended
to ideutify, evaluate, and implezent modifications necessary to ensure
the integrity and celiability of the systam in a radiation 2nvironzent,
substantially evceeding the original design basis, for up to cne year

of operatica.

System Description

Proposed DHR systea modifications include additional decay haat vault
shielding, a remote TV monitoring system, modified DR pump and motor
bearing oilers, a vibration monitoring system, and associated operating
and testing procadures.

Vault shielding will be providad by lead bricks assambled in a steel
support frame. Thais will reduce the ambient parsonnel radiacionm
exposure levels to "as low as reasonadly achievable" (ALARA) in the
accessible area above the vault. Radiation surveys will be nade during
inicial DHR system operation and periodically thereafter to determine
shield effectivaness.

The TV monitoring system will provide recote surveillance capability

for DER systex operation and =aintenance. Two independent systems are
provided, one for each vault. Zach svsten includes a radiation~toleranc,
closad~circuiz television with recote controls. Specific operations to
be zonitorad include puzp and moctor beariag oil level, pump packing
leak~off, remote oil fill, and pump venting.

DHR pump and motor bearing oiler mc“‘ificacions will provide for increased
oil storage capacity, a means for rezotely reading oil levels, and to
pernit feeding of oil to the bearings.

rovision for remote venting of the pumps is also provided.
frovisions will be made for monitoring pump vibration and loose paris in
tie systez. Tnis is intended to provide early indication of pump and

-
motor dzjradation, loose parts in the system (particilarly at the heat .
x nger tube inlet), and changes in flow partterns cdue to partial line

voritoring and coantrol for tha2se modilications will be provided from
the fan room at elevation 322 in the se.vice Suilding.
Systexz Cperation

These modificatioas to the DHR will not aporeciab
opzration,




4,0 Status

The TV monitoring system, the bearing oil tauks and pipiag, and
pump venting arrangement are installed and operational. The
shielding bricks and support materials are on site. An operating
test plan for the DHR system has been developed and is under
review.

The installatiun of vault shié.ding is completed, except that the
cover is not on since access is still necessary.

b
rJ
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Stea= Generator "B" Closed Loop Cooling Systea

1.0

2.0

3.0

System Function and Design Objectives
-

In order to provide a high pressure, closed cooliang loop for water-
solid steaa generator "B", a system utilizing new equipment must be
installed. The closed loop must remove the decay heat from the core
?lus the added heat load from cne reactor coolaat pusp. To minimize
the possibility for contamination of the closed loop, the system must
be operated at a higher pressurs than the reactor coolant system. The
neat transferred to the closed loop will ultizately be rejected to the
river. The system is intended to provide backup decay neat removal
capability should the present steaming from steam generator "A" be
discontiaued.

Srsten Description

The system consists of a new heat exchanger, pump, surge tank, piping
and volves. The hot watar leaving the steam generator wil? pass
throug™ the tube side of the new heat exchanger and return to the
steam yenerator via the new pump. A pressurizer surge tank will
naintain the st2am generator secondary side pressure above the
primary coolant system pressure.

Tae shell side of the heat exchanger is supplied with cooling water
from the secoadary services closed cooling water systex which, in turn,
will be coolad by watar from the nuclear services river water purmps
pipéd o the zurdine building via the secondary services river water
piping.

The new pump discharge piping is comnected %o the existing feedwater
21piag downstreaz of the main feedwater pumps, and the heat exchaager
inlet piping is connacted %o the drain pot on the main steam line
between the main steam isolation valve and main turbine stop valves.

Svstem QOperation

A detailed descripcion of the systen's operation is given in the
cperating procedure for Long Term OTSG "B" Cooling Systea.

A procedure has been completed to £ill the "B" Steam Generator
using the condensate pumps. An additional procedure to flush
and vent the emerzency water line has been completed as part
of the fill procedure for the OTSG.

System Status

The systea is installed and the presarvice testing is completed.

Tae flushing and venting of the feedwater line is ready to be
jtartad upon approval ~f procedure.




G.

Portable Disposable Demineralizer

1.0

2.0

3.0

&

0

System Function and Design Objectives

Steam Cenerator "3" is presently contaminated with radiocactive (fission)
products. To mininize exposure to personnel a2nd minimize the potantial
for contaamination of the turbine building, this fluid must ba cleaned up
before the closed lcop cooling system is placed into long term service.
Tais cleanup capability will be provicded by a portable disposable
damineralizar (PDD) sub system. After the initial cleanup is complatad,
water quality can also be maintainad by passing the closed loop cooling
system flow through portable demineralizers.

System Description

The PDD sub system is located along the north wall of the turbine
building basement. The systen includes a disposahle demineralizer
approxizately 18 inches in diazeter, 30 inches in height, and haviag
2 1.5 cubic foot resia capacity. The demineralizar will be conaected
to the stean generator "3" closed loop cooling system, and receives
process water froz the new closed loop puzp discharge while returning
the effluent to the pump suction. The number of denineralizer
changes that will be required will depend on tha water quality and
activicy.

The dasign pressure of cthe available demineralizers is 30 psig.
Therefore, in order to protect the vessels, the PDD sub systam also
incYudes a pressure reduction valve, a pump, and safety relief facilities
necessary to process the fluid vhile minimizing the potential for
radicactive ralease to the eavironment,

The demineralizer is housed ia a portable shielded cask. All operacion,
zaiacenaace, and dezminaralizer removal and replacement will be perforred
in accordance with existing hiealth paysics requirements.

System Operation

A detailed Zascripticn of the system's operaticn is given iam the oparating
procedure for Long Ie'n OSTG "3" Cooling Systen.

Status

The demineralizers and shield casks have been fabricated and
installed.

ine piping svsctam and pump have been installed and is operational.

¢ is curraatly beiag used for wet layup of Lonz Tearm "B" Cooling
bt — 4

- .

lﬂ'l
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E: Stzaa Cenerator "A"™ Closed Loop Cooling Svstam

1.0

2.0

3.0

4.0

Ssstem Function and Design Objectives

In order to provide a high pressure, closed cooling loop for water-
solid stean generator "A", a cooling system utiliziang new equipment
uas been proposed. The closed loop would remove the decay heat froam
the core plus the added heat load from one reactor coolant pump.  To
minimize the possibility for contamination of the cleosed loop, the
system would be cperzted at a higher prassure than the r2actor coolant
systam. The heat transferred to the closed loo» would be rejected to
the river. The system would be intended to provide primary decay heat
razoval capability redundaat to the steaz generator "3" closed loop
cooling systen.

Description

The system will consist of a new heat exchanger, pump, surge tank, and
piping and valves. Tha hot water leaviag the steam generator would be
cooled in the shell side of the heat exchanger and returned to the
steam generator by a new pump. A pressurized surge tank would
zzintain the steam generator sacondary side at a nininuz pressure
3reater than the pricary coolant systez pressure.

The tube side oftthe heat exchanger would be supplied with cooling water
from the nuclear services river water pumps piped to the turbize building
via«installed secondary services river water piping.

The new pump discharge piping would be coanectad to the existing feed-

watar piping downstraam of the main feedwater pumps. The heat exchanger
inlet process piping would be connected to the main steam turbine bypass
line Getween the isolatioa valve and the control valve at the coadenser.

Systen Operation

A description of the system's operaticn is available. Should the system
be constructed, the operations description will be provided inm a
subsequent report.

System Status

Design is cozpleted, The puzmp and heat exchanger have bzen purchased and
are on site. o piping, excapt the two tie-in pieces, have lbeen
fabricated. The procurement, Zabricaticn, and installation have been
placed on hold, and ro further constructioa is anticipatad.



L. Alternate Decay Esacs 3;::?31 Systam

1.0

2.9

Systea Facctisa acd Desiz Objeczives

The proposad Altarmate Decay Eeat 2==cval (ADSR) system sugzents the
two existing DI systems aod the proposed water solid seccadacy/ -
satural cfreylatioa syst== as Dackup o 3C2am gemerator "A" steamiag.
An fazez=zal Decay Zeat Closad Coolizg Water (DECCW) system is iacluded
to ~raasport heat from the ADER cooler amd tl2 ADER pu=p seal caolers
to the muclear sarvices rivar walfsr systaa. [omamecticm poizts are also
sravidad cutside the fuel bandling Zuiliing ¢ comazet other dedicated
1fguid waste processiag syscams.

Taa specific fuccticn of the ADFAR systea Is ©9 rezove decay teaf such
that the reacszor coolant system caz be brought to aad safataised at a’
cold stutdcwn condfitiou. With the exception of gross cora flow
restrictions, this systam Is Isrtaecded to provide sufiiciaat core flow
to =aintain reactor coclamt subcooled.

Systam Descripcica

Tke two ADER pumss and a new heat exchazger will be mowmtad on a skid
located cutside tha west wall of the fuel handling building. Three
pise russ will de fzstalled from the existing DER systam piping within
the fuel handlisg Suilding and pacetrata the fuel hapdliag building
wess wall of a valve wault. Tie pipe runs will termizacte im the valve
vault 3¢ capping each lige. Hock-up to the ADER skid will bde mada
laiar £ nseded. Ia additfom, three capped taps will be provided

on the ADER pipizg iastalled oucside tle fuel handlizg Tuilding. Thesc
tzns may Se used lacar T2 comcect other dadicoted liguid waste
pracessiag srstacs. '

Morar ceatzol canters zné ISC panels Ior cparation of all ADEPR systea
su=zsaad motsr opesated valves w1l e mouzted in a control crailer

located near the ADER skid.

\“
+

Tha DECCW syste=m providas cooliag water to the ADER system heat exchaager
acd suzp seal coolers. It utilizes a slcsed loop system to provide 2
dcuble barriar batwaen the ADER systex and the river water ta praveant

the diresct raleasa of rzdficactivicy to the exvirocseat. A radiation

- -

Jazeccor is providad to zcnitcr the level of radicactivity in tke DECCH
syste= at the outlet of the DER cooler. A rzdiation level indicator

with high radiatiocn level alar= Is locatad in tha ADER srysteam razcte
coasral resa. IS radfoactivity is deteciad, cparatiom of the decay i
hzat re=gval loop axd its associzrad DHCCYW lecp can de halted aad th .
aflaczed decay heat racmoval cooler isslatad. The DECCH system Is zmountad
cn a secozd skid aod cémsists of the DECCW pump, heat awchasger, and surge
rank. 32o0th skids will be locataed cutdoors ac grada level near the west
wall of tha fiel handlf=g building and acjacant to each.other. -

AL



3.0

4.0

System Operaticn

A detailed description of this system is not yet a-ailable; itz is
expected by July 30, 1979. '

System Status

The piping for the ADHR system has been designed, fabricated, and
received on site. The skid for the ADHR System with i%s components,
two pumps, heat exchanger, valvas and piping is near completion.
Motor control centers are on site. The valve vault excavation is
completed, shoring is in progress, and piping installation should
start this week (July 9, 1979). The electrical trailer is very

near c:mplation,

Electrical power and service water connections will not be made
until the systenm is put into service. Tie-in of the ADHR system
to the existing plant DHR system is on hold unczil tie-ia authorization.

Piping supports are being designed and fabrica:ed on site. The
control trailer wiring, air conditioning and irsulation is finished.
Piping conmstruction is in progress in the Fuel Handling Building,
and is 507 complete. Wall penetrations have been completed. Valve
pit design, modified compatable with shoring and piping, should be
done by July 13, 1979,




- {8 Standby Reactor Coolant Pressure Coatrol Systen

1.0

2.0

Systems Functioa and Design Objectives

High radiation levels and flooding in the reactor building have or
could potentially render much of the reactor coolant (RC) system
electrical equipment and instrumeatation ncperable. With much of

the instruzentation inoperabl:, the 2CS should be maintained water
"solid". Az altarmate system of pressurs control is required to

ensure safe and reliable cooling of the reactor core, should contral of
the existing system become unmanag2able. The standby reactor coolant
pressure control (SRCPC) systeam 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.

. Maintain sufficient available ¥?SH should RC pump operation
be required

¢. Control the quality of the zakeup fluid

d. Maintaia pressure within control limits while accomodating
ther=al and volumetric contractioas in RC system inventory.

Systen Descripticen

The*SRCPC system ties into the existing High Pressure Injecticn lines
(see FSAR Tigure 9.3-6). RC system pressure is maintained by

three surga tanks arranged in series with a pressurized nitrogen
blanket over the last tank. A fluid inventory of approxicately two
thirds of tha tetal taank capacity is sufficieat to maintain RC systeam
pressure during suddea RC systam inventory reduction trazsieats., A
ievel control valve at the tanks' discharge will preveat nitrogan from
entering the RC system.

Long term makeup will be provided by the charging pump taKing suction
froa am atzosgheric storage tank, Makeup fluid conditions are
adjustad by cheaical addition and heating to meet RC system water
quality requir2nents.

The RC system pressure will normally be maiatained between 100 zad
750 psig during the intended cocldo'm process. As of April 30, tk

RC system pressure pust be maintained at 3500 psig in order to provide
letdown flow equal to *h RC pump seal injection flow to the systa= so
that the RC puzps can ve operabdle.

Tae S2C?C maxeup system will be operated =zanually from a loecal panel
during initial operaticn and from the control room after systez
autonation is complete. ‘zkeup is provided in response to decreasing
pressure in the °C system, an alarm will anaunciate ac the confrol
staticn wien the pressure diffarantial betwean the RC and SRCP2C makeud
s'sStex reac..:s or excesds 50 psi.



3.0

The SRCPC makeup system will prevent gross depressurizatica

on the RC System when operating ia a water-solid mode. Cver-
pressurization protection cam be provided by increased 1 -“owa
resulting directly from RC system pressure increase, letdowm
with concurrent termination of RC pump seal injection Av
makeup, opening the pressurizer vent valve, opening the
pressurizer electromatic safety relief block valves, or liftinag
the pressurizer safety relief valves (the latter two methods
are undesirable and will only be considerad as a last rescrt).

System Operation

A prelimina. description of this systems operation is now
available.

TITLE: Prelinminary System Description Task TS-6B Standby
Reactor Coolant Pressure Control System, Ravision
1, dated May 23, 1979.

Status

Phase I of the SRCPC makeup systea is completed and has been
hydrostatically testad and operated in recirculation mode.
The Phase I will allow local manual operazion of the system.
“e design work to ultimately convert the system to control
cperation is being izplimanced.



N. BOP Electrical Power Systenm

1.0 Systea Function and Design Objectives
In the event of failure of normal off-site power sources to the ECP
busses, the 30?7 Electrical Power (BOPEP) system provides an alternate
source of power to serve existing components, which previously
did not require loss-of-offsite power backup protection and new
components that are planned to be used or may be used for decay
heat removal from the primary system.

The BOPEP system is completely independeat of the existing Class IE
busses.

The BOPEP busses arz loaded on a 'wmanual only' basis ia accordance
with emergency operating procedures.

Mcdifications of power supplies associated with Steam Generator”A"
cooling systems have been given priority of installation with
respect to those for the Steaw GCenerator "3" cooling systecs.

The testing requirezents for the BOPEP systems are to be similar
to those cf the Class 1E systens.

The 30PEP system shall supply power to the following components
and associated auxiliaries at one time or another depending upon
the specific situations:
-~
a. Supplementary Air Compresser
b. Circulating Watar Pumps
c. Condensate Pumps
Stean Genarator "A" Long Teram Cooling Pumps*
Steam Generator “B" Long Term Cooling Purp
d, New Decay Heat Removal Pump

e. Secondary Systen Closed Cooling Water Pumps

£. Alternate DHR Svstem Pumps*
Secondary Services River Vater Strainer

3. Pressure and Volume Control System Charging Pumps
h. Chemical Cleaning 3uilding Ventilation Equipment
i. Pressurizer Heaters

*Indicates components not currantly planned to be put in service.
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Initial startup testing will verify proper systeam and component
operability, the adequacy of operating procedures, and ensure
adequate performance capabilities of the BOPEP System. Periodic
testing will be performed in accordance with procedural require-
ments and any additional testing and maintenance requirements

by the component manufacturers. Periodic testing will verify
proper breaker actuation, diesel starting and synchronizing,
fuel oil quality, and breaker positions.

System Status

The work for the upgraded BOP electrical power system is

. approximately 907 complete,

The following work has aot yet been completed:

The fire protection engineering and comstruction
are approximately 50% complete.

Automatic lube oil system for'white'diesel is
currently beiag designed.




s

‘o

i ]
- -

)
"
'..
"

SRESI M 2238 Daslas Coirpwiy

he systez i3 desigmes =
£ procuse watar cs3padl:
=3laad. Cleanup 4 :lui s
constizusancs <3 comply
for Water lelaases 23 -
SpLialized wich rasp

sasizactire 1L

©?
28 Taleasad frexm
-

3 ils s0 zs

28 Mil

[

a
.l.
0O W " 1 a0

" oo

il 0w

sf zadiciso
ant Tacandizal
quatanna lver. The desiza is
3 ALATA 22nsidasrvaczicoas.

Y w

;‘ 4 s -aoi - -

- -

iastrumeniazisz and csncrsls will ba praviied far sonizg~iag
of system perisrzasca., Water flows will e menizarad . . -
the values are crigical =3 the 7rocass and or srstex sa.. v,
lalise 2onitoring and 2 ¢ preweﬂs e saspliag srscam will
b@ provided Ior thorough zmalrysas of svsctam watar slaan uP
periormance. Radiacisn add airSorae =enitaring eguijsmentc
will Se provided Iar amalysis 3d activizsy levals.

Shlelding is Seing provided =z =inmizmize exposura velated 2o
the cparazicn of zhis $78%2%.

Svscam

«38 AL StaviznChemical Cleaning 3uilding is deilzng used =2 =
the sysien aling wisth the exissing :ankage and sump exIssing
L2 that Suilding, ?Piping 2aé pumps ace provided fov water =
Tmens Iarsugh slaanup vessass a8 SYszam i3 22mpcsed of a 3
filter, o demizeralizers and an afzer filzav. The avefil:
nd demineralizers will e desizned for ease 37 Rhookun and &
Connecl 9 allcow Jor juick imstallatisn nd semcte, seliadla

pes and chex’sal

An HVAC sudsysten L3 ueilizad iz slesmus amé =omizar an7 3zsas
CHal =ight e raleasaed fraom she 1i4uid srocedsing svesaz. o2
is—the zoal %3 zinimiza 325 val2asas Ivsm she svscam, hcwavar,
sacuid ther 2ezur, taey will 9@ slasmes =3 recfucs any Teléassas
=2 the anvirsazeni, lMonizsvizg 9F tha air exhauss will soae
Sinue I3 <Zezac:t anyv sosanzial radisazsiva §a3. A $.iznt zeg-
33372 Srassure 15 projectes o enmsure 3uilding inleakzge will
D¢ astadliszed. The systen is Seing spoinized wizh saspyec:

3 ALARA sonsiderazisns



“r

L

e Auxillare T Ildimg Temargansy ti3uid lleanus Irvscesm somsisss =F a
vanIsr sus~’ L Lojulld radwasse prscess systen wniaz iz lieated s
T e -= CotAning Buildling. The sye%em I3 lesigned 3o Zecantanmizavs.
‘ - -ee 22508 and I3 exchange SaTveen L1852,380 and 200,300 gallsns of
Tadicactive waste water somralined im whe fumillasy 3uildlsz oF THI Usis 2.
cantamizated wazer will Be susped Srem 2 2smnestisn locazad In o o
Miscellanecus Wests Heldup Tanmi (WIleT-2) Iy 2 ;ump lzcated in she ‘
Chenizal Sleaning Suilidis TEPSULR T8 2% &2 JNTD TRa Precess grssan.
Tar2 piping will Be anzlssel wiszhin a guavd size, she end oF uhich
Termizates Inslie she Chenizal Zleaning 3uiliing,

» R
SeccmTamingted water will e Zalivered T3 The 2lezz Yavar Jeceiving Tank ~
(ST-T-2) 3> sampling and analysis and ;umped <o she Lizuld Wasse
cisposal SysTem of TMI Unis L e Unmiz IT fo» discharge LF wishkis specs,
or transfarved T2 the IFF Spec Water Qecelring 3awah Tanik (C2-Tel) 22w
Tecycllng through the process systen. Capabilisy alss exisss so discharge :

. .
O 4 Tank Teugk

-

e Chemical Clsaming 2uiliinmz /223) Ras Seenm s3ds lavo & Low lszkage
senfinement Bullding and sroviias wish zn axhaus< vamsila=ian srsTan
©2 malzzaln the Dullding 3t & negasive sressure. HITA and sha-esal

Siltering is pueviied n the venzilzsien s7aven uwhish Slscharges 5

‘ * - % - - b { - -’ - e "y ‘v g - - S :
~3C2. ST2Cx a7t The »2of Linae 2F the I3 where 21l afflient ailn is

-n--'cnnep' T —an'-'« -l el .
- .-

R U - . - - -.-l-..,.
.~
WeTmal sperstisn of the sreocersing will Ze Ly remctTe zean:z excens
— 2 s y . g3 -
for lafreguent cperazisns, sush is and Shendssl addlizisn. AL
TENSTE I73TAS s7eratisns are z:ntrollad Som the TV Menmizer Ssmwral Sull
-3ceTei suTsids The northwest zzrmer oF <he Jhemisal ~-88R g 3ualding.

2 nad® b . : ’ y et an Fuatda o
ASTCTE LANCLLNE S5 spant resin ssntaliers from thelr jositicn Inziie <he
~ : s ms 2 L L 3 - — . . ' od ot
»-80233. .o2Aning Iullding T the TransparTT 2ask and Trusk are provided,
“ne systam Interface with the TUI Unit 2 fadwaste Sisposal Missellazacus
S bavildids Tivw 3 P Nt ¢ g dd 6 -3 ¢ S

==53.28 SysTem, the TMD Unic I Ligull Vaste Dispesal Sisten,
JeminemnaTagid Ciwaw Tissmam awd =a Cawwes g Alw Tisewawm

-eminera..laC VaTer Iysvtenm and the farvize Alr Iysten.

SEATS

The system is essentially complete while undergoing an operabilicy
review aad testing program. Operator training and qualification
is proceediag.

Ravy, 2



e - -

- ..“.l,-.'.;
. com
S NG

L)
)

"
I
A

(l

{

]

L

'

#

n

ol

oW

LI

e

o

e

.

™

;S 3 & -~ b1 - - Tee - - = - —
=238 T2 Jevatarei Jasizs ol Traporanar Ittt
.4 b? - : - ® ¥

o 25882 Jolid Vasze 3tagisg Tezilis

‘\uc:—l - 1-4

4 -
—— - Wit} .l |

cefizm Cvise

Tagillties are zeeied 35 33age leva
FOSIS gamereted Sy Tpizsr T a2t T
a2 Ve skizrei o 3 Turial size. o
:*ace Sar loseris stagizg =il WG-28, Sclii Tasze
Stagizg Facilicy, i3 2c=plete. Coz%2ss realizgs oz

- - > L » ¥ - - e
tie strface oF the fasiliey will te less than 3z=riuw,

Systen Caseriptias

-
[y
[ B
i

|1

PPt onm

i B

v
s
BT
o
)
[
'~
Wt
.

.

0
0
i

M
.-
W
ol
o
WO
O vy
)
Oy

i

|
" o"n
o

WM wn
O
w
1
U
1y

0 oo d ove
LRI | Y AN
'

'S
o~

3
13}

o
I

ul. (LI S
)

o o

“
.

Construction of the interim solid waste staging facilicy is
nearing completion. Setting of the cell liners, backfilling,
and asphalt installation is complete. Caulking of the cell
seams has been accomplished, and curing of the caulking will
permit application of the cell coating beginning July 2, 1979.
Drip pans have been received. Concrete covers have been
complated aund are being held by the manufacturer until needed.

It is anticipated the facilicy will he cperational by July 6, 1979,

The Manitowac crane for handling Epicor liners is on-site and

assembled. Me-ropolitan Edisop 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
ba2en approved by the waste management activity, Matropolitan
Edison, and the NRC. Design is prouczeding and should be
completed by mid-July.

An ECM has been issued to construction for excavation. This
will permi: construction to start so the schedule of nmigd-
Octoder completion of the facility can be maintained.

All cell liners for the facility have been received. Ia
addition, some of the drain line marerial has been received;
the balance should be received during July. The concrete
covers (23 of which will be used on the iaterin facilicy)
are cocplace and are being held by the manufacturer until
needed.

Desiga drawings for the transfer cask have bean reviewead
and approved bv the technical support group. Fabrication
of the cask has started. The promised 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 concrer. sewer pipes (total concrete thickness
of 15 inches) mounted on a lowboy. This transport will

be used to transport liners from thae Epicor 2 facility to
the stzging facilities. The promised delivery date for the
shield cask transport is July 13, 1979. '
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System Function and Desizn Objectives

This nuclear sampling system is o be used as a temporary liquid waste
sampling facility to allow TMI Unit 2 recovery operaticns to continue
without interfering in the ncrmal operations of Unit 1 when that unit

is returned to service. It will provide a single controlled station
whereby fluid samples may be taken from tanks other wise innaccessible
for local sampling and/or from tanks that require frequent sampling for
analyses of chemical and radiochemical content. Included in the sampling
scope will be capability for representative samples of Urit 2 Reactor
Coolant from the pressurizer steam or water space or upstream of letdown
coolers, samples from the three Unit 2 Reactor Coolant 3leed Tanks, .
Unit 2 Miscellaneous Waste Hold-up Tank and the new Fuel Pocl Waste
Storage System containing liquid waste from both the Unit 2 Reactor
Building Sump and Miscellaneous Waste Hold-up Tank. Provisions shall
also be provided in the system for continuous monitoring of boren
concentration in the reactor coolant.

Systam Description

Unit 2 Sample Lines which presently run into Unit 1 sampling area shall
be rerouted to a new sample sink to be lecated in the Fuel Handling
3uilding 30S' eler-icn of Unit 2. In an adiacent roon, the so-called
"model room” a borencmeter shall be installed.

The s¥stem shall previde for adequate recycle, purg:. and return of waste
liquids. Purging of radicactive piping shall be rerformed prior to
installation of new sample lines.

Drainage from the sample sink will be vouted to the Fuel Pool Waste
Storage Systam. A shielded bottle o collect drainage will also be
provided.

All piping, valves ani components of the sampling system will meet the design
conditions of the system with which they are associated or will meet 150

psig and 200°F. Primary coolant sampling points will have the design
condition of 2500 psig and 870°F up to valve SNS-V-70.

Air exhausted from the sample hood will be filtered through charcoal and

HEPA filters and discharged to the Auxiliary Building ventilation system
exhaust ductwork.

System Cperation

A detailed description of the systems operation is not yet available as
design changes are still being made. This description shall be
incorporated in a subsequen* report,

System Status

The system design Is essentially cemplete. Construction and material
procurement is in srogress.



Iv.

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 report are indicated by change bars in the right hand margin
and Rev. 2 on the bottom right hand ccrmer of the page.
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EXECUTIVE SUMMARY
RADIOLOGICAL MONITORLING
MARCH 28 - May 31, 1979

The resulte of au assessment of radiation doses to the public due to releases

from March 28 through May 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 radicactivity 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 indizate

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 perscn-rem. (The figure ~¢ 7, millircm for the maximum individual
dose differs slightly fro. the prev.ously reported 83 millirem due to a refinement
in the estimate of natural tackgr und radiation contribution to the measured
dose.) Doses from iodine isotopes in airborne effluents result 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 estimate of the maximum
individual exposure based on measured air concentrations of Icdine-131 has

been revised from 2.7 to 3.7 millirem.) Measurements indicute that the maximum
individual thyroid dose from ingestion of Iodine-131 in cow milk was 1.5 millirem.
(This dose was incorrectly reported as 2.3 millirem in the previous report.)
Calculations show that the pcuilation dose from lodine-131 in milk produced
within 50 miles was about 900 person-rem. Average doses to individuals in the
population from any isotope in any pathway were very low, less than 2 millirem.
The maximum doses to any individual is 75 millirem which is comparable to the
difference {in natural background radiation dose between Harrisburg, PA and

Denver, CO over the period of one year.

Rev 2



TABLE
Summary of Radiation Doses Due . TMI Unit 2 Accident
March 28 - M=y 31, 1979

Estimated Integruth_l)oaea

Release il
Mode Pathway quxlmuq_]ndivldqgl Popr.iation Dose
(mrem) Organ (person-rem) Organ
321 _.b ’ P
Liquid Drinking Water ( 1) < .04 Thyroid <. % Thyroid
Fish Ingestion (lnl)c .01 Thyroid << 1 Thyroid
Swimming, Boating & Shurelincb 0 Thyroid 0 Thyroid
Airborne Noble gases In plume 15 Whole Body (3300) Whole Body
lodine Inhalat'on . 3) Thyroid (160) Thyroid
. P |
Toaine uptake through cow % Thvrold (900) Thyroid

milk Ingestion

a. Doses are based on TLD measurements or measured isotoplc concentrations in environmental samples
except for those In parentheses., Doses in parentheses are based on release data and transport models,

b, No Todine 131 activity detccted in wore than 95% of river water samples. Concentration in those
samples are assumed to be minimum detectable. (366 water samples 3/28-4/30, 420 samples 5/1 - 5/31)

¢. No Todine 131 activity detected In any fish samples. Concentration assumed to be minimum detectable
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OFFSITE LIQUID RELEASES AND DOSES
Releases

The releases of riiionuclides in liquid effluents to the Susquehanna
River have been witiin expected values as a result of the refueling
outage of Unit 1. From March 2%, 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 from both units (Table IV-A-1).

The only radionuclide released in significant concentraticms and
quantities as a result of the accident oa March 28, 1979 has been
lodine-131. The total quantity of Iodine-131 released through

April 30 is approximately 0.24 curies. Detalled 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 source 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 thanm releases
from March 28, 1979 through April 30, 1979 (Table IV-A-1). Detailed
lodine-131 data from each liquid release in May, 1979 are included in
lible IV-A-2. Daily Iodine-131 release quantities are plotted in

Figuke 1V-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 lodine-131 in liquid
effluents 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.

Environmentsl Measurements

The Radiologica! Environmental Momitoring Program conducted by
Metropolitan Edison Company includes analyses of river surface water,
downstream drinking water from treatment plants and aquatic biota.
Except for sesen samples collected om March 31, April 1 and 2, and
May 12, 13, 24 and 25 at station 751, the Columbia Water Plant intake,
which showed verr low levels of Iodine-131 (0.4, 0.72, 0.66, 1:3%
0.57, 0.56, and 1.7 pCi/l) an! one sample on April 27 at location 7G2,
the Wrightsville Water Trearsent Plant which showed 0.48 pCi/1 of
Iodine-131 no gamma emitting isotopes other than low levels of
naturally occurring isotopes were detected. The concentrations of
lodine-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 18 submittal and are supplemented
in Attachment 1 of this submittal.

Rev 2




Estimated Offsite Exposures

Radiation doses estimated from the measurements described above are
extremely low, a few hundredths of a millirem for a person drinking
water, eating fish from the river, or ucing the river for swimming,
boating, or shore line activities. Detailed radiation doses are shown
in Appendix C of Attachment 1 to this report.



TABLE IV-A-l

SUMMARY OF RADIONUCLIDES
RELEASED TO THE SUSQUEHANNA RIVER

3/28/79 - 4/30/79 5/1/79 - 5/31/79
Activity Activity
Radionuclide (ci) (1)
. 10.670 4.7
Sley 3.5E -4 1.64E =3
Sdyn 4.11E -4 1.57E -4
58¢o 0.022 1.24€ -2
60cgo 6.9E -3 1.41E -3
95N 1.82E -4 5.17E =4
95zr 4.83E -5 7.22E =5
110m,, 1.25E -3 9.37E -4
1311 i 0.235 5.05E -3
131my, - 7.25E -4
132¢ 3.44E -4 ac
1331 1.4E =4 1.43E =5
123%e 0.012 7.5E =5
134cs 2.11E -3 2.18E -3
136¢4 2.7€ -4 1.3€ -3
1375 5.61F -3 4.83E -3
1408, 5.99E -4 5.43E -3
14014 1.29€ -3 4.09E -3

* 1311 is the only radicnuclide of significance released to the river from
the Unit 2 accident of 3/28/79. Other isotopes result from routine releases
frem Unic 1.
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Tne sourie of water inzo the Secondary Neusralizing Tank
is Irom the Tegenmaration of the Illinois Water Treastmen:
Svystex deminaralizers. e 1llincis Water Treasment Sys-
ter produces demin water by taning pretreated river water
frer upstrean of sha statioa discharge and sending
threugh damineralizers. The water from the regens
eI these demineraliczsrs goes to the Secondary Neu:
F e

fon
igin
Tann. All isotopic samples or =his tank after &) showed

nc detestatle I-131 or I=133. .

4
-
]
a
-
‘

/7%

Since the input to this tank is essenzially river water from
upstreas of the station discharge, it is reasonadle tc assume
that from 3/28 az 0400 to 4/2 at 1850, no I-131 wvas released
from this tfank.

See Attachzent 2 for IWTS calculations/assumptions
See Attachment 3 for IWTS calculations/assumptions
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Calcyiated value basez on average tank sample concentraticn and known cilysion
factor (df) gata curing tne period of time the tank was being discharged.

calculatec by averaging <he station cdischarge (RML-7) grab samoles taken during
the perigé of time 'ha' the tank was being discrarged. Starting on 5/15/7%
séamnles were being manually zoma0sited into a 28-nour samsle. Stav'*ng or
3/25/7% an automatic liguic comoositor was put into operaticn for the pursose
g c:.s1n‘n; 3 more rec-gsertive sampie. [f the numbe- accearing in this
column is a "less than' (<, number, the MCA's were taker 2s rezl number fo-

the curdose of averagy ‘; This caleulation is conservative in that it over-
gastimatas the actual { concentration at the station gischarge.

WECST releases are contralled by orocedure HP1621 and RML-§ which limits une
~elease concentration tc 0.1 (MPC),. The HP162) permit takes into considera-
tion the concentration (specific activity) for a1l the radionuclides in tne
tank, assymes a3 ¢f from the VOCT flow. Calculations are mace to restrict the
~elaase rate so that 2.7 (M2C. 1s not exceeded curing discharge.

The source of water intc the Secondary Neutralizing (Sec. Neut., Tank is from
the rezeneration oFf the 271‘nois Water Treatment System dJdemineralizers. The
(T1ineis hater Treatment Syster produces demin waler by taking oretreated river

water from upstream of the station discharge and sanding it tarough gemineraliiers.
A1l featonic analysis of samplas on this tank snowed n¢ d:fec‘aole it ang "1,
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Iv.

OFFSITE NOBLE GAS RELEASES AND DOSES

1.

y 5

Estimated 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 svstem of Units 1 and 2. This estimate is
down slightly from 12 million curies reported in the Junme 18
submittal due to refinements in the data used with the analytical
methodology described in the June 18 submittal. Revised data

and results are presented in Table IV-8~1 and Figure IV-3-1 and
IV-B-2. All of this release was a result of the Unit 2 accident
of March 28, 1979.

During the period May 1, 1979 thtough May 31, i ;9 approximately
1366 curies of noble gases (131mxe, 133xe and 3%e) were re-
leased to the environment via the ventilation system of Unic 2.
The release of noble gases was determined by obtaining daily
"grab" gas samples for gamma (Celi) spectroanalysis to determine
isotopic concentrations and an evaluation of strip chart records
for this period. Daily noble gas release quantities are plotted
in Figure IV-B-3. Releases in May did not represent a significant
increment to releases for the period March 28 through April 30,
1979.

Environmental Measurements

The Radiological Environmental Monitoring Program (REMP) conducted
by Metropolitan Edison Company is described in Attachment 1 to the
June 18, 1979 submittal. Additional data are iancluded in Attach-
ment 1 to this submittal. The doses from noble gases released

in May were not distinguishable from doses from naturally occurr-
ing background radiation. The highest measured exposure ofisite
for the period Ma.ch 28 through April 30, reported in the June 18
submittal as 83 mR hae been revised downward slightly to 75 aR
based on a new assessment of the contribution of natural back-
ground radiation to the dose measured st that location, Station
4A1l, 1200 meters NNE from che site.

Estimated Qffsite Whole Body Doses

The maximum cffsite who'- *wdy dose to an individual, based on
the revised measureme. . 1t Jiscussed above, is 75 millirem

for the pericd Mar ough April 30. The estimated

aggregate whole © ) ».v wo million persons from noble
gases released fr. . ugh April 30 is about 3300 person=-
rems, as reported piev. sly 2 add tion of dose contributions

from releases in May do not ange th:ce values significaatly.




Tabl

e IV-B-1

Estimated Quantities (Ci) of Each Noble Gas Isotope for
Release Periods Corresponding to TLD Measurements

¢
3/28 @ 0700~ 3/29 @ 1700~ 3/31 € 1700~
Isotope 3/29 @ 1600 3/31 @ 1600 4/3 @ 1500
Xe-133 4.9E6 2.1E6 1.1E6
Xe=133m 1.2E5 3.9E4 1.5E4
Xe-135 1.5E6 7.7E4 1.4E3
Xe-135m 1.4E5 1.3E3 0
Kr-88 6.1E4 0 0
6.6E6 2.2E6 1.1E6

*The last three weeks of the month 2re combined intc one group since the contribution is less

than 1% of the total.
measurements.

ARy

3/28/79-4/30/79

4/3 @ 1600-  4/6 @ 1400-"
4/6 @ 1300 4/30 @ 2400
2.7E5 1.5E4
1.9E3 0
0 0
0 0
0 0
2.7E5 1.5E4

Total

8.3E6 -

1.7ES
1.5E6
1.4E5
6.1E4

1.0E7

The estimated quantity released during this period is based on effluent




AREA RADIATION LEVEL (R/HR)

Figure IV-3-1

TREND 0F AUXILIARY AND FUEL HAMDLING
BUILDIMG AREA RADIATION MONITCRS

ARROWS INDICATE HOURLY WIND DIRECTION, EACH BAR ON
ARROW INDICATES OMPH WIND SPEED

P INDICATES WIND TOWARD NORTH
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Measured Noble GCas feclease -

FIGURE IV-B-2
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OFF-SITE IODINE AND PARTICULATE RELEASES AND DOSES
Releases

During the period March 28, 1979 chrough April 30, 1979 about 14.1
curies of Iodine-131 and 2.6 curies of Icdine-133 were released to
the environment 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 28, 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 estimate 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-l summarizes the release of
Iodine-131 for the period May 1, 1979 through May 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.

Environmental Measurements

In support of routine plant operations, Metropolitan Edison Company
conducts an Radiclogical Environmental Monitoring Program. Included
are continuous air samples for iocdine and particulate isotopes,
vegetation samples and milk 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 lodine-131 was the
only iodine or particulate isotope released in significant quantities.
This isotope was detected in air and milk, as discussed below, and

was also detected in some grass samples in the period March 28 through
April 30. 1In early May, low concentrations of Iodine-~131 were detected.
in some milk sanuples and in one air sample. By the last week of the
month concentrations of Iodine-131 had fallen below detectable levels
in all samples.

Estimated O0ff{-Site Exposures

A summary of off-site doses from radiocactive iodines is given in the
Executive Summary Table.

The methodelogy and results of the assessment of Joses from atmospheric
releases of iodine isotopes were included in the .une 18 submitcal.
Estimates of maximum individual doses from inhalation of air containing
lodine~131 and ingestion of milk containing Iodine-131, based on
environmental measurements, have been revised slightly from 2.7 to 3.7
millirem fcr inhalation and from 1,2 to 1.5 millirem for milk ingestion.
Results of other dose assessments for iocdine isotopes released to the
atmospnere remain as reported in the June 18 submittal.

“
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TABLE IV-C-1

Ci/Day from Charcoal

131I Releazses

5/1/79 - 5/31/79

Date

3/1/79
5/2/79
5/3/79
5/ 179
5/5/7%
5/6/79
5/7/79
5/8/79
5/9/79
5/10/79
S/11/79
5/12/79
5/13/79
5/14/.9
3/15/79
3/16/79
5/17/79
5/18/79
5/19/79
5/20/79
5/21/79
5/22/79
5/23/79
5/24/79
3/25/79
5/26/79
5/27/79
5/28/79
3/2917
3/30/79

5/31/79

Total

3.50E-2
7.82E-3
6.30E-3
7.70E-3
5.81E-3
3.11E-3
7.26E-6
3.01E-2
4.08E-"
1.18E-5
1.21E-5
6.08E-6
4.92E-4
4.49E-5
1.99E-5
2.39E-5
3.37E-5
4.20E-5
2.7UE=5
3.34E-5
1.25E-4
1.89E-5
1.61E-5
2.70E-5
2,56E~

™
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Plgure V-C-i
Relcase of 1-131 to Atmosphere from Unit 2
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ATTACHMENT 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

e

The information in this attachment supplements
information provided in the submittal dated

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

Specific radiocanalytical results are founi in Aopendix 8 of this and the second Interim
Peport and the dosimetric applications of these findings are found in Appendix C of this
report,

Waterborre Pathways
Surface § Urinking Water

A1l water samnles were analyzed for radiofodine, tritium, and nross beta activities, as
well as by gamma spectroscony. Thirteen sannles, 4 upstream and 2 “ownstream, had very
Tow nositive results for radiciodine (211 <2.0 nCi/1) while all other samples had no
detectable radioiodine. Tritium and gross beta activities were at normal ambient levels
for all samples and no reactor produced radionuclides were foun .

Effluent Water

—— —— —— ——

Tritium levels ranged from 100 to 3630 pCi/) throush April 28, 1972; iodine-131 levels
ranqged from 0.1 to 62 pCi/1 through May 29, 1979; no gqamma emitters other than {odine-
131 and on 2 occasions cobalt-53 were found. The levels of radiocactivity found, based
on the surface and drinking water results, had no discernihle effect offsite.

Fishes - Aquatic Sediment - Aquatic Plants

Analysis of fishes found only naturally occurring notassium-40 and occasional low levels
cf fallout cesium-137. Analysis of sediment sarples found normal levels of naturally oc-
curring radionuclides and on occasion low levels of cobalt-53, cesium-134, and manacanese-
54. No aquatic plants were found.

Airtorne Pathways

fross beta anmalyses of airborne particulates found typical backarocund activities at all
locations at 311 times. Radioiodine analyses found activities ranging from 0.02 to 23.9
pCi/m3 within 3 days oost incident. The distribution of these values was such that loca-
tions closest to Three Mile Island had the hinhest activities. No radiofodine was detec-
ted in any samples after May 3,

Terrestrial Pathways
MiTk

Analvses of cow's milk (oted radiciodine levels ranaina from 0.1 to 21 pCi/1 and norral
backaround levels of cesium-1.7 2nd potassium-40. The higher radiciodine results wers
immediately post incident and have been decreasina such that no radioiodine has been de-
tected since May 20. Analysis of goat's milk found radioiodine levels ranaing from <0.3
to 112 oCi/1 and normal background levels of cesium-137 and notassium-40, [t should b
noted that most to all goat's milk nroduction in April was used to suckle newbarn kids

and thus there was little to no human exposure yia this pathway. Radioiodine levels in
q0at's milk in May ranced from <0.3 to 49 pCi/1; no radioiodine was detected after May 24,

Painwater

Tritium, aross beta, and nqarma spectrometric analyses throuch Aoril 27 found nor~3l am-
bient activities aud naturally occurrtng radionuclides only. Padioiodine analyses ‘ound
detectable activities (2.1 and 1.2 nCi/1) in 2 indicator samnles for the narigd March 31
throuah April 5, 1972 -, other samples had detsctable levels of radiofodine.



Other Samples

Two of 6 qrass samnles had low but detectable levels uf radiciodine (0.033 and 0.953
oCi/q);: no radioiodine or reactor produced ra‘ionuclides were found in soil, poultry,
beef, eaqs, or game.
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" ; - ay o —— ‘
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2
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Noule: Compesite
Indicales

dnmples are taken ot OK1 and 8C2

Finished ("Preated) Wnier

B R .:z_'-“._.:: .*.:.'::.z:.: '..-;:.:.;,'::-:_t._‘ — "————l S e -
| Ve oor g Smaple 5/ 5/2 5/3 S/ 575 576 S5 5/8 579 5/10 5/11 5/12
™ Switarn creok BT I 28 (o1 | el e errtvitrirrtrri=r -
Y stttk SRR W o i | .26 1 9.7 e CLON .1 3 =5 AN

' _.,L'um'['(}..ﬂ'" o h e | 313 |ess 2.2 | 2.2 |30 | 30 | 20 2.9 | 2.1 |

R DRl S P e N CEE T ‘"‘J, - = .

| Brumner Istana A B0 L 30 | o0 [ 30 | e ] 3.6 | 30| 3T B 3.2 | 3.1 |

‘ _Bm'.n_u_“.ml_‘.lm'l_ o TR .m_l"} 2.5 |<1.0 2.3 <30 §<1.0 3.0 3.0 |<1.0 2.2 1.9

: o |

! N R

|- L. - S LY | o | Nk

| — Y ST S e L

o _columbiu Water Plant | 761 | 2.5 | 1.9 | 2.0 w2 |- 130 |25 |52 | 2.6 |23

[T}

h —Lolubiio Waler Plant f 761Q | <3.3 §<3.3 [<3.3 | 2.2 | 2.1 | 3.k ho f<30 [ <30 | 25

15

vl _Steclton Water Works |15F1% |76 | 55 | (a7 T3 e e o

" _;_;t_.e;gl'tnn Water Works f15e10*| <31 <3.3 <3.3 <3.0 3.6 3.9 2.6 |<3.0 <3:0 2.2

(1]

ol ymes__ 8c2 | 2.1 | 1.9 | 1. 2.8 | 1.8 | 1.h |<i.0 | 1.3 |<1.0 | 1.6

"

o _YiGs 0c2Q 1<3.1 |-3.3 |<3.3 |<3.0 | 2.2 |W2 2.7 ]<3.0 1<3.0 | 3.3

10

,-_L'_l_:;;g!m_rgg-f’it 1051 6.5 | 1.1 _12.3 2.2 | 1.1 2.2 2.1 2.1 2.0 | 1.9
P Dl:;s:l_m:;-e rit 1081Q | <3.3 6.1 3.1 2.9 10.9 | 2.6 2.6 |<3.0 <3.0 3.h
_York 9G2* | 1.k 2.3 1.4 1.9 2.2 1.7 2.1 1.9 2.6 2.T
Yerk 962Q* | <3.3 |<3.3 |¢3  (<3.0 |<3.0 [|<3.h | 3.8 [<3.0 |<3.0 |<3.7

Nrith.villu
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Wrighlaville

ngIne
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2.3
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Note: Composite samples

are Laken at BE1,
SIVT/T9), and 1081 (sturting )/15)

'lnli\ul.*a Finished (Treuted) Water,

BC2, 761 (starting

Water GROSS BETA
pCi/ e

e e =1 I

B i Sl Sample 5703 506 S/05 0 SN6 SN 5/21

| | Swatara Creck T :"'T{"“ e o e——— . S

- - - . e - 5 3-’ 3-' 1). .() 3. . - 2-‘

B LAl BENTN IEWN BN ()30 far | 5.3 | s | 20

| Suatara Creck . 1¢3a | 3.9 2.3 | 31 |29 |20 |24 a3 3.1 | 2.9

. T, e i e ! 1 3 =, I L ]

| Brumes tstana  h 0 28 |y | 2 | g | |30 | 30 | ve | e

E w_gs;‘_m_qul_ [s1: |_m1_ Arall m 1*| <0 <0.9 1.0 1.0 3.0 <0.9 L | 6.7 | 1.0

: .

4 i < S—— ———————————— - . S i vl s o= e et l BoRe—— PRCCS—— —

11— T (T M | . SR i il g

| P T v N

| _Cotumbia vater Plant | 761 | 2.2 | 19 2h e rRNTITIS TN | PE AT

] 40

"l _colunbio Waier Plant _ | 019 | <2.1 3.2 | 3.4 |-23 128 |<3 | _30 | 25

(¥

ol _Stecllon Water Vorks | 15008 | 17 | 2.2 | 1.6 | 2.7 | 2a | 23 |37 |23 173

w5 [ti;,"_gé}z}: Works fl 15F1Q* | <2.7 <3.h | 3 b | 23 |28 | <3.3 [<3.3 ER] 2.3

e

of ywes a2 | 1.5 2.2 | 2.0 | 2.3 |20 [ 19 |"23 |0 | 1.7

LL]

" ‘—_!"(; - | 8c2q | 2.5 <3.h | 3.4 |<2.8 |<2.8 <3.3 [<3.3 <3.2 | <3.2

o Discharge Pit i 1051 3.3 2.9 2.6 2.1 3.0 3.3 | 5.1 8.0

13 ;

» :{,;‘l;}‘_ Vit 1051Q | 1.2 5.0 | <3.h |<2.8 f<2.8 |<3.3 | 3.3 3.8 | .0

s

o York 9G62% | 1.7 2.2 1 20 | 20 }3.1 1.1 | 2.4 2.2 | 1.9

it

o York _Hoseer f<oq | <y |<au j_2.1 J<2.8 h.T_)<3.3 ]| <3.2 |<3.2

" i = Q .

| Wriphtsville 162 | 2.3 | 2.2 | 3.5 | 3.2 | 3.8 | h.o 1 4.3 | 3.3 ) 3.2
Wrightsville 162* ) 2.6 | 3.0 | 3.4 | 2.8 | 2. 3.7 1 2.k 3.7 | _2.h
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*Indicutes Finished (Treated) Water
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u\nhu a Uree k
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5121

B e e s

GROSS BETA

i N
Wy >

u! cel Lnu N.u.cn Hul ks

1P

3.5
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: I Sl .-,..i'_._ 0.3 €20 L A3 L2
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_litcellon Water Works
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<3 X
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i | 2.6

B

" 8c2 | 2.1 | 3.6 | 5.5
8 <2.6 3.0 2.5
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Hote: Composite swnples are taken at 881 and B8¢2 wWater TRITIUM Re¥.
¥ludiconles Finished (Treanted) Water pei/ e
'::—‘.._.z - ———————— '———_-::'-.——'——.';“': m:?'._._ 1“ "-" - _I — i i ' -
| ‘"l'-" ?Lw"' . ._LL“- e Qf""l"“ !o/r /8 W9 /10 /11 W12 /13 WAk W/15 /16 W/17 /18
T Suatara Crook I CAN BTN T 10 | wo | 220 | 270 10 | 100y 220 | 200 | 30
_Swatars Creek |16 [ <86 | <o0p | <16 | zos <13 | <262 |<283 | <268 | <068 | <es6 | <207 | w0
N s e e R | o B ISP, LASEEENE S, R ol et e ——
. lhumnt Is luul i B 110 | 15 | 150 <l”0 100 | 320 | 1o 100 | 130 | 280 -‘219-, 1601150 |
_Brunger 1otand T 1 BEIY] 100 100 | 7100|120 a0 | 110 [<100 18 7130|7270 | 190 {ise mu |
_Columbia Wate er Plant | 61 | 270 | 160 [ w00 | 110 | 160 | 126 | 160 | 100 |<izo 2007 | 190
Colunbia Water Plant_| (01q <286 | 190 | @16 |<@@h | (3 | <6z (<83 | <a6b |<w09 | @6 | iw
::LL(:'_l_LLi[l Vater Works §15F1% | 180 | 120 | 100 110 | N0 | 150 [<100 150 | 160 190 | %o

Steellon Water Works || 15F1Q® | <206 <292 | <216 |<213 | <273 | <283 |<283 | <68 |<309 | <256 <207

. o ——

oymes ez | 110 | 110 | 1o |ko [ 190 | 210 | 150 160 | 120 260 |11
_Yies Bc2q f<286 | <292 | <216 <213 | <a62 | <283 [<aohh | <268 | <309 | <256 | <zo7
_Discharge Pit 1081 1<130 270 | 1% | 510 100 | 120 2920 | 220 | 3690 | 170 |2770
Bl Dlse Iml Le.ill. 1081Q |<292 <26k 181 506 183 | <2hk 2880 | <309 3990 | <256 | 2hho
2
B York 9G2* <130 <110 120  |<110 140 160 2h0 150 <110 130 |<110
3 York 962Q* [<286 | 1h2 |<216  |<2y3 | <62 | <283 |<283 | <268 |<309 | <256 | <e07
w | 143 B
-~ (I TR— o P ——
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A *lndicates Finished (Preated) Water pei/a -u
S e e — =~ ST s e R S o Se— i > e~ e - ~— - -
u! — T -_.——.._.__-r.'.._..__- r_ ' T—’-t:_' i *i=—~ W
= Page 2 of 5 Bumple h/19 h/20 h/2yv hWjop h/23 h/2h 125 /26 h/21 h/o8 ~ h/29 h/30
2{ R e |

Suatara Creek e -xTrT Z’I..’ﬂ | lll() . ?u”—“. .—’l"{’l:-—".ﬂ()

2Tl Swatars Creck f 1030 | <305 | <2B7 [<2B7 | <312 <270 [<220 | <220 |<219  |<o26 | <212 |<
0" Beunner Estand  f Bk | 300 | 270 faaoo | 90 teee |aze | T b T T T Nee
30§ ’_l1§:|1_|\g31:_l‘- s land Bei*| 270 390 190 <110 160 160 220

300 *] columbia Water Plant [ 761 160} E70 1206 | mo | 360 | hoo 310 o& 270
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3 f0] _steelton Water Morks JISFI¥ | 210 | 210 | #ho | 260 | 150 310 | 390 210
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woflel s f78ce [0 | 200 [1ge | 1ho | 100 | 100 ) 160
wafl] Tivas e IBc2q | <250 | <287 |<z50 | <312 | 533 |<en  |<o%e  |<e19  |at |<ore
_ Piacherge Pit 1051 | 370 | 22%0 | W50 | owg |upen | 2500 | <120 1570 | 1660
- "_;B_-L;j-g_hm'rs—_l'l L 1051Q | <250 2hho <262 2139 1980 . 1920 | <252 <279 1280 1400

® York 962% | je0 | 180 |10 | 290 ! 310 | 2ho ! oo _160 |

i

o York 9G2Q* | <250 <8¢ <250 <312 <270 | <2h3 | <252 <279 | <226 <272
is »

v o e Lo i -

w - 1

e Wrightsviile
k Wrightsville

2 260 180 280
260 <110 200 110 ﬁu
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Appendix ¢

Information On Potential Radioloaical Doses For The Noted Pathways And Periods

Waterbarne Pathways

Location Period Muclide and Average Concentration*
™-SW-8E] 3/29-.4/23 H-3 = 154 pCi/1
3/29-5/22 [-131 = Yone detected
3/29-4/13 Y = lio reactor produced radionuclides
detected
TM-SW=761 3/29-4/28 H-3 = 134 pCiN
3/29-5/29 [-131 = 0,38 pCi/]
3/29-4/13 ¥ = Yo reactor produced radionuclides
detected
TH-SW-762 4/24-4/29 H-3 = 152 nCi/)
4/22-5/22 [-131 = 0.44 pCi/)
Mot available Y »
TM.SW-362 4/1-4/29 H-3 = 176 nCi/
. 4/1-5/23 [-131 = lone detected
4,1-4/13 ¥ = No reactor produced radionuclides
detected
Susquehanna River 3/29-4/2¢9 H-3 = 166 pCi/
South of T 3/29-.5/29 [-131 = n.35 nCi/]
3/23-4/12 ¥ = No reactor produced radionuc)ides
detected

*For purposes of averaging values at or below the detection limit were considerad *o be
the valye of the detection limit.



Waterborne Pathways (continued)

Pathway

Drinking Water

Eating Fish

Swiirming

Boating

Shoreline

Location

TH-SW-8E1
TM-SU-76G]
T™-SW-741
TH-SW-762
TH-SH-762
TH-SN-962

River
River

River
River

River
River

River
River

Radionuclide

Orqan

Whole body
Whole body
Jhyroid
Whole bLody
Thyroid
Whole body

Whoie bcdy
Thyroid

Whole body
Whole body

Whole body
Whole body

Wthole body
Whole body

Dose: mrem/period

Haximum Averaqe
Individval Individual Man-rem
1.1E-3 6.4€-5 1.6€-5
1.3E-3 7.6E-4 7.66-3
8.9€-2 5.3€-2 -
2.0E-4 1.2E-4 3.7E-4
6.5E-2 3.9€-2 -
1.1E-3 €.4€E-14 8.0E-2
2.5E-5 2.9€E-6 -
3.3E-2 3.76-3 -

0 0 -
4.1E-6 1.7 E-7 -

0 0 =
2.1E-6 8.5€-8 -

0 0 s
1 3€E-5 5.5E-8 -



Milk Pathwav (cow's milk only)

Radionuclide and Averange

Location Concentration Period Oraan Dose: mrem/period
TH-M-783 [-131 = 1.8 oCiNl 3/29-5/29 Infant Thyroid 1.5
All locations I-131 = 0.8 pCi/N) 3/29-5/29 Infant Thyroid 0.7

Inhalation of Radfoiodine

Location Average Concentration Period Oroan Dose: mrem/period
TH-A[-5A] 1.70 pCi/m3 3/22-5/27 Adult Thyroid 3.7
T™-Al-1C] 0.76 pCi/m3 3/22-5/27 Adult Thyroid 1.7
TM-Al-1281 1.32 pCi/m3 3/22-5/27 Adult Thyroid 5.9



