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Reportable Occurrence:
n February 15, 1990, System Energy Resources, Inc. (SER1) identified a
ndition that could affect the availability of the High Pressure Core
Spray (HPCS) system (EI1IS code: BG) for long term post-LOCA core
ooling. This condition is reported pursuant to 10CFRS0.73(a)(2)(v).

1itial ongition:

@ plant was operating at 100 percent power at the time of discovery.

'_“x'f“‘l 10n of occurrence:

iterion 5 of the acceptance criteria for ECCS Systems in 10CFR50.46
ites, "After any calculated successfully initial operation of the
LS, the calculated core thermal temperature shall be maintained at an
cCeptably low value and decay heat shall be removed for the extended
period of time required by the long-lived radiocact ivity remaining in
the core." UFSAR Section 6.3,3.2 states that conformance to this
iterion 1s demonstrated generically for General Electric (GE) BWRs in
: core remains covered to at least the jet pump suction
and the uncovered region is cooled by spray cooling.
gpecilal review conducted as part of the Technical
on lmprovement Program, SER] design engineers identified a
n in which the HPCS system could become unavailable after about
hours of post-LOCA operation. In a postulated LOCA scenario
where a failure of ESF Elect:sical Division

1 occurs, the Division 1
rmergency Core Cooling (ECC) systems and support systems (Low Pressure
re Spray, Low Pressure Coolant lnjection "“A", and Standby Service
Water “"A") would not be available for long term core cooling. HPCS,
h 18 powered from ESF Electrical Division 3, would be the only

able core spray.
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By design, the HPC8 service water systen (EI1S code: BS) circulates
cooling water from the SSW "A" basin through Division 3 components for
heat removal and then discharces back into the S8SW "A" basin. 1n the
event that a loss of ESF Electrical Division 1 occurs, the relatively
small return flow of the HPCS service water, without the added SEW
return flow from Division 1 components, would be insufficient to
provide effective spray over the S8W cooling tower fill. After a
period of time (approximately 50 to 60 hours) the HPCS Service Water
temperature could exceed the 90 degrees F design temperature. Thus,
long-term cooling of the HPCS service water and consequently the
availabllity of the HPCS system may not be assured,

S8ER] conferred with General Electric after identifying this situation.
GE performed an initial evaluation on February 15, 1990, which
concluded that long term cooling could be ensured after 48 hours
without a core spray csystem based on the availability of the Division 2
Low Pressure Coolant Iniection (LPCI) systems.

hs GE continued with more specific evaluations to validate the
conclusion, SERI develuped compensatory plans for the aforementioned
scenario, Alternatives included in the compensatory plans wr.e 1) to
align the Division 3 Diesel Generator to the Division 1 distribution
system, if available, and utilize LPCS for core spray or 2) transfer
water between the two 8SW basins in an attempt to maintain the Division
1 88W basin as cool as possible. These plans were developed as an
interim and immediate response to the issue until the GE evaluation
could be completed. The CY evaluation has been completed and is
described in the Safety Assessment tha. follows in Section F.

To provide additional assurance, SERI will continue with interim
compensatory plans until system modafications to resolve the issue can
be implemented during the next refueling ouvage. S8ER1 has reassessed
the immediate cumpensatory plans previously established and determined
that the most appropriate response to the scenario would be to utilize
temporary pumps with capacities that exceed the HPCS service water flow
rate to transfer water between the two SSW basins. The alignment of
the LPCS pump to the Division 3 Diesel Generator is not considered
appropriate and is not included in the present compensatory plans. The
details of accomplishing the S8W basin water transfer have been
incorporated into plant temporary procedures which will remain in
effect until RFO4.
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D, Apparent Cause:

Conformance to Criterion 5 of 10CFRS50.46 was demonstrated generically
for GE BWRs in section I1I11.A of NEDO-20566, GE's LOCA Topical Report,
sibmitted August 1974. The GGNS FSAR referenced this Topical Report
and stated that the uncovered region of the core could be cooled by
core spray and/or steam generated in the ccvered part of the core. GE
identified concerns in 1984 that LPCI injection, inside the shroud,
could subcool the water within some of the fuel bundles and thereby
result in a reduction of long~term steam cooling capability. The FSAR
was then revised to clarify that core spray was the only method
utilized at GGNL for long-term cooling of the uncovered region of the
core.

During the 1984 reviews of the GE Topical Report and concerns raised by
GE over steam cooling, SER1 did not recognize that the spray nozzle
distribution concern could adversely affect HPCS long~term cooling
availability., Thus, core spray with either LPC8 or HPCS was deemed an
acceptable means of long-term cooling for the uncovered area of the
core.

48 Supplemental Corrective Actions:

GE completed its specific evaluation for Grand Gulf Nuclear Station on
February 22, 1990, The results of the evaluation confirmed that
adequate long-term post-LOCA core cooling is assured with the two
Division 2 LPC1 systems. The GE evaluation demonstirated compliance
with all ECCS criteria ueing established conservative analytical
techniques.

As a final resolution, SERI will implement modifications to attain the
effective spray needed for long term HPCS service water cooling. These
modifications will be implemented prior to startup from the next
refueling outage (RFO4). 1n the interim, the compensatory plans which
have been established to transfer water between the two S8W basins will
remain in effect,

F. Safety Assessment

Thermal hydrauvlic evaluations performed by GE demonstrate that
operation of the two LPCI pumps (LPCI1 "B" and LPCI "“C") for long-term
cooling will result in substantial spill over of water into the upper
plenum which then drains through the fuel bundles. This flow rate
alone may pr. ride adequate cooling to fuel bundles; however, equal
distribution of the flow could not be demonstrated. A detailed heatup
evaluation was performed for some high power bundles assuming no

LER90301/8CMPFLR



AECM-90/0065

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

VA MUOLLAG REBULATORY mﬁ

APPROVED 000 MO 31800104
nae Ve

DOCETT WREGE @)

VB0 ARSIER D raRs >

vian

Vi AL

LI T L

Grand Gulf Nuclear Station 0180|004 1116

Q.LO

010 3|=fo 11 |0 |5

TOUY 1 w2 azem 0 wRSSE w0 ool KB Ao KR (1)

t he N

1ppe
enperatu

¥

€

4
¥

a
.4t

regquirements

aluat n are¢ bas

\me

heatuy §

aemo!

ated
1€8,

ure

wat BsLr

e
L

Lake COx

€

Dagil! il
water
equi

1

apabilit
temperat

pment

QG ree oerv

emper: at which 8

!

»

fe

design
'}-
percent

APLHGR
iocad

were

sOwel \ar

M oy
i

ng

\

ipper
] &) 5

mp i land

term
£

re.

anc
iegrees

.
FRS0. 4¢ tained and

HPCE

§

1

PJ

CON

re Ling wi
f ANSI/ANS 5.1 ¢
T Heat

De -ay

fac

i

Lo d

*

11

h 10CF
ts ¢
the

L

A\Nng cation exis
describes

aed

ealist
4t

iC

wag ame! in 1988 t¢

a realits evailuation

L )
) 0N,

Regulato

methods
rses

f

ernate
Wwide
method

endac

¢

applice
y of 1
pabllities

andard

’

£ al
1€
he

(o8 |

Nk

a8 a 11¢Ce
LR
il

by

rather
expected

obtained.

Lthere

Mode

re.

mode |

cal oxidat
Additional

heatug

v *
il t
calculat
time

than

Lhe Ll

and

Ln

no
the
vaiues
Therefore,
aaverse
long~term

fail ’
conditions

of

r
4]

oxildatlio

are
CA

n

b -

5 ‘,r‘

thout

Or

core

cailculatl lol
iiffers
rimarily due
$

The use

RS0.46(a)( 1)

that he
behavior of the
Licensees
as t

S
|

)

+

S how

S

8Yys
Al lOw t
{euch
ry Guide

of
the

b

&

ne
was
implementing

179

| edition

¢ s § 3 enr
culating I1881¢

1

t
f
y
acceptable

'

the

ten

§ ar

a

be

I

and

4 baslis nld

&.“U ose




