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l. PURPOSE STATEMENT:

- v

CThin case study tfdooi.td to provide undarstinding of tRE SVeREE R LD L 4 P—
during, and the correctibe actions associated with the loss of IR cooling at

Dianlo Canyon, Included in thy case Study are the aclions taken at Plant Vogtle
to reduce the possibility of & similar svent necurring.

__Il_LIST OF OBJECTIVES: "

l. Describe briefly the initial conditions for aperating with the
RCE at oir-looy,

2. List the {nstrumentation used to monitor RCS level wyen operating
at nid-loop.

3. List tha insirusentation used to monitor RCS tesgwature when
operating at mid-loop.

4. Discuss the svents that led to the lows of RMK cooling at Lisbloe
Canyon,

5. Lescrive the actions that the operators took to nitigeta the .owse of
RMR coo! ing.

6. Describe tha poss.ble Cavspquences that could result from a loss of
RHN cooling.

7. Describe actions tuken to reduce the procabllity of » sisilar svent
from occurring at Plant Vogtle,



REFERENCES:

NUREG 1249 LOSBR OF RMR QYSTEN

IEN B7-23 LOSS OF DECAY MEAT RE MUVAL DURING LOW REACTOR CODLANT
LCVEL OPERATION

JENERIC LETTER 8712 LOSS OF RMK WHILE THE RCS
DURE R

REFUEL ING RECOVCRY

UNIT COCLDOWN TO COLD 8MUTDOWN
REFUELLING ENTRY

REALTOR COOLANT SYBTEM DRAINING

GENERTC LETTEN 88.017 NNC CONCERNE AND ACTION ON LOSS OF AMR

GEMNERIC LETTER 87,012 VEBP RESPONSE TD GL-a87-12

SOE B8, 003 LOBEES OF RMR WITH REDUCED VEBSEL. WJATER

EVEL. AT
Pk s
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NOTES
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I,

INTRODUCTION

A. This case study material covers a loss of residual
heat resoval during sid-loop operation nd the
phenomena influencing that buhavior at PGLE's Distlo
Canyon Unit #2.

lo 37 additional events have occurred that are
attributed to Inaduguate RCS water level.

2. Core damage or a releass to the environsent could
have occurred,

SUMMARY
A, PGLE's Diablo Canyon Unic #2

l. Four loop Westinghouse 1119 Mue PWR ~ same as
Vogtle

2, Good initial operating history
B. Reactor ir. Mode 9

Lo 7 days after shutdown for ‘te first refusling
outage

2, A loss of both RMR traine occurred for
approxisately 1.9 hours

Co Complications aéfecting the loss of RMR cooling

I. Resoval of the contalnaent squipment hatch
(release path to the anvironsent)

2, RCE hot leg sid~locp level operation

3. Bteas generator sanway resoval in progress
during the event

4. The reactor coolant heated from 87° F to beiling
3 Btesm waw vented from the RV hesad

b, Water wpilled from the partially unsealwd 86
NANWAYS

7. Containesnt radiogas activity was chserved to
Increass
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111, DEYAILED EVENT DESCRIPTION |

\

A, Initial Conditions |
1. Mode 8

2. The containment building equipment hatch was
renoved

3. The personnel airlock was open
§. Containment purge was in progress

Y. Removal of stesam generator manways was in
progress

&, Local leak rate tes'ing of contalinment
pROstrations was (n progress

7. The RHR pump 2-1 was operating through hoth RHR
hwat sxchangers, both trains were cross
connected

E. The RCS was dralied down to the mid-loop |level

P RV level was Leing nonitored bys

& A tygon cube sancester inside containesnt

by 2 wiectrical systess (& wide and narrow
rangw)

£y Normal RVLIS was out of service
10, The RV was vented to tha pressurizer
11, The 81 puepe circult breakers wers racked out
12, RV level saintained by
de  Bending sxcess rater to the KugT
b. Makeup froe the RWSY
iV, EVENT INITIATION

A, A plant enginesr opened a valve to parfore s local
leak rate test, croating a leak from the RCS

B. Loss of RHR cooling

1. RHR pusp began caviteting
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vi.

2. Operator shutdown the running pumsp

3. Operator started and then shutdown the
standby pump

4. It wiwo cavitated
4. RMR cooaling capability lost
6. No method of monitoring incore temperatures

b. Valldity of the temporary RV level
indication suspected

1) Operator dispatched to check local RY
tygon tube indicaticn

8. Operator atteapted to veriéy RCH integrity
6. Operators attempted to stop leak
7. NOUE declares

C. Leak stopped after approvisately 1.9 hours by
ngineer

Lo Operators efilles the system from the RWET via
& RMR pusp

FUNDAMENTAL CAUBES /ND DIBCUBBION TOPICSE

A RV level Indication systes probless

B, lmproperly seated valve

C. Opwrator awarseness of svolutions . prograss
D, Contalneent integrity problems

E. Mo~loop coeration

Fo  Instrusentation

6. Comsmunications

He  Event Classification

POST-EVENT TECHNICAL ANU ADMINISTRATIVE INVESTIGATIVE
ACTIONS TAKEN AT PLANY VDETLE

A.  Several procedure-related deficiencies were
identified and corrected

NOTES

e e

. ——

et
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NOTES

B, Hardware Changes
VIl. PROBLEM UPDATES

A, BL-BO.0L4 Lows of Decay Meat Resmoval

Lo Bignificant new information has been genarate
Since the Diablo Canyon event, April 10, 1967

4. Several previously unrecegnized phesomena
need to be addressed,

1) Boms of thess resiistically can cause
Core uncovery or complete cure voiding
in iess than halé an hour (previoualy
believed that 4 houre would be
required),

2)  New phenosans not preaviously understood
o) Pressurization

(1) Causrd by stess ‘ormation in
utivented reector vesse!

(2)  Ineppropriste use of BE noszle
dam can lead to core velding
within 1820 winutes foliowing
Lous of RHR

(3) Cold leg opening cen allow
water to be ejiected from
vesiel follawing loss of R
until sufficiont water 19 lost
that steam ie relioved by
Cimaring the crossover plpes

(4)  Proveure diffarence wilhin RCS
Say pravent water froe
reaching the Ry

(8) Rapid RCS pressurization By
prevect gravity feed froms
tanks anticipated to be
available

6) Rapid pressurization Nay CaUSe

instrusents to ealfunction o

provide aisiesding indications
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(7)

(3

(9

(10)

Rapid pressurization May caune
the RCS to respond in
unanticipated ways

Small RCB openings (vents and
arains) say lead to instrument
sulfunctions or unanticipated
RCE respunses

Large RCE pressure boundary
openings (86 manway FCP sesls,
pressurizer manways) say lead
to instrumsent salfunction or
unanticipated RCE responses

86 secondary side inventory
and vpening may influernce RCS
behavior

b) Vortexing

(1

(2)

3

(4)

%

Boall amount of a.r into RHR
pump suction may lead to
subtle changes that occur over
& tine of minutes to an hour
or more

Large amounts of air BAY CARUSS
fwmediate Jose of AMR

Vortexing say accur at levels
higher than anticipated

Vortexing say not be refiwcted
by pusp current and flow rate
instruments until 1t {e
sufficiently severe to cause a
loss of RMR

Vortexing may causs RCS lavel
indication errors

€) B6 tube draining

(1

Draining 86 U-tube in
frequently done by graining
the RCE to point where
vortexing could ocour

) RCS level differences
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f)

(1)

(2

(3

-

Critical lovel parameters ia
in hot leg where RHR takes
suction

lL.avel Instruments connected ot
other points

Level difference existse
betwesn leve)l Ind!cator and
hot leg RHR connection point
(mey be seversl inches
déterence

R synten wffects

(n

(2)

(4

Shifting from ons train to
ANOthEr may Chuer level
changed dus to differences in
actual .“.' nte.

Starting one systes vhile
ancther e running can
increase total flow thue
fncrease vortexing

Operator responss to a lose of
one RHR pusp by starting the
second pump nay result «n the
lows of tha second pusp alee (f
started without corecting the
cause of the loss of the first
pumg

Btopping o sterting PHR oay

couss RCH level charges dus to
partially “illed systes or air
induction into the RHR systes

Instrumentation

(83

)

May be in error by hald a foot
or sore without detection of
inaccurscios

Flow dynasics, entrapped air,
and pressurizetion say aftfect
ieve! indication individually
o RY indicators
simultansously

.esme {

NOTES

i T —
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(%) Many nermal instrusenta
disconnected during RV head
removal etc,

(4) Remaining instrusents may be
inadequnte

B, SOER BB, 003

Lo This document addresses the following specific
training concerns sssociated with this probles

4. Response to discrepancies in or loss of
indicated leve:

b, Methods to detersine decay heatup rates

£ Indications of pump cavitation and sctions
needed to restore core cooling flow

d. Response to a lows-of-core sonling ¢low
with no indicetion of core coolant
temperature

2, Review this SOER with the class
6. A detailed study of the SOER and swsociated
concerns in covered in LO-LP~12101 and

Associated handouts and instructional
Mnite

10




