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U. 3. Nuclear Regulatory Commission
Document Control Desh
Washington, DC 20555

De.'r Sir:

Il0PE CREEK GENERATING STATION
DOCKET NO. 50-354
UNIT NO. 1
LICENSEE EVENT REPORT 90-014-01

This revised Licensee Event Report la being submitted pursuant
to the requirements of 10CFR50.73 (a) (2) (11) .

Sincerely,
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On 8/17/90 at 0845. Nuclear Engineering Department personnel informed the
Senior Nuclear Shift Supervisor (SNas, SRO licensed) that the Technical ,

Jpecification minimum operability value apecified for the Ultimate lle a t
Sink (Delaware River) temperature was unconservatively high (90.5'F).
This determination was made after reviewing plant construction denign !

calculations which were utt117ed ta verify design criteria for the Station
' Service Water (83WS) Pumps. In response to thin finding, an administrative

maximum limit of 85' F for the Ultimate lleat Sink (Ulls ) wan establiohed.
'

Exceeding this limit requires entry into required actiona an specified in
Technical Specificationn. Subsequent to thin 1990 review, a refined
engineering analysia and 10CFR50.59 evaluation of this situation was
conducted. The evaluation determined that thin administrative limit could
be increased to 87.S*F. To date, the following actions have been taken:
1) Nuclear Engineering is continuing to perform an engineering analysis of

,

all ayatem desTgt. parametera and operating margina to determine if
additional margin is available. 2) Criteria for incroaoing nurveillance
f requencien have been est ablished, should river water temperature approach
the current administrative limit. 3) A license change request will be
submitted to change the Technical Specification required maximum river
water temperature as soon as engineering analysis is complete.
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Pl ANT AND SyMJJ IDENTIFICAH9N

General Electric - Boiling Water Reactor (BWR/4)
Ultimate }{ eat Sink (EllD. Designation: BU)
Service Water System (EIIS Designation: B1)

IDatety Auxiliaries cooling Syntem (Ellu Designation: CC)
1

|

Lp0NTiflCATION OF OCCURRENCE ,

i

Design Calculation Error Resulta in Technical Specification !,

Limit for the Ultimate lleat Dink (Delaware River) Doing
Established Unconservatively liigh

Date of discovery: 8/17/90
Timn of Discovery: 0845
This LER was initiated by Incident Report No. 90-102

C.Qb'!)lTIONS PRIOR TO OCCURilENCG :

Plant in OPERATIONAL CONDITION 1 (Power Operation), Reactor
Power 100%, Unit Load 1090MWe i

plSCRIPTION OF OCCURRENCE

on 8/17/90 at 0845, a Nuclear Engineering Department Supervisor -

informed tho' Senior Nuclear Shitt Supervisor (SNSS, GRO .

licensed) that the Technical Specification maximum value ,

'

specified for the Ultimate Heat Sink temperature (Delaware
River) was unconservatively high (90.5'F). This condition wan '

discovered during a review of plant construction design
'

,

calculations which were utilized to verify design criteria for
the Station Service Water System . (SSWS) pumps. After |
consultation with station management, the SNSS initiated a four
hour repr>rt IAW 10CFR50.72 and an incident report IAW station ;

administrative procedures to document the above findings an a
design basis discrepancy. No immediate actions were required
by control room personnel.

_-APPARENT CAUSE OF OCCURRENCE ,I

The primary cause of this occurrence was a misinterpretation.of
an evaluation of Service Water System and Safety Auxiliaries 1

Cooling System heat exchanger design calculations in 1985
during plant construction by the plant architect / engineering
firm. +
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During the initial licensing review of the llope Creek FSAR
during plant construction, the NRC statf submitted the
following request for clarification of Section 2.4.11.6:

,

Identify the maximum-temperature of the intake water that"

will allow the plant to safely shut down under normal and>

emergency conditions and discuss the ability of the
Ultimate lleat Sink to supply service cooling water below ;4

this maximum intake temperature."
.

In conjunction with the plant A/E and the Safety Auxiliaries
Cooling System (SACS)- heat exchanger vendor, an analysis was
conducted to determine this maximum temperature. This analysis

,

was conducted assuming the SSWS pumps were new, and eliminating ,

ASME Section XI allowances for Service Water Pump performance
degradation (thus eliminating operational performance margins
of the pumps). Results of the analysis determined that under
flow conditions for the most limiting event, the maximum SACS
inlet temperature (from SSWS) must be no greater than 90.5'F to
assure that a maximum SACS outlet temperature of 95'F could be<

achieved under the highest expected heat loads. Based on this
input, FSAR Section 9.2.5.2 was updated to reflect a ' maximum
-allowable river temperature of 91.6'F under normal operating

,

conditions, and 90.5'F under LOCA/ LOP conditions.
!

! In 1984, a design calculation to determine minimum design pump
ihead for the SSWS pumps was revised, and again indicated that

under the most limiting conditions, the pumps would be able to
meet required flow rates. 'Ihe calculations again did not,.

*

consider any performance margin, and the results of the
calculation indicated that the pumps would meet required flow

j rates.

In June. 1985, during an FSAR validation review, an engineering
concern was raised regarding SSWS system flowrates. The- ,

concern centered on the capability of SSKS to supply the
increased service water flow rate necessary to maintain
required SACS heat exchanger outlet temperature under elevated
river water temperatures. This concern was dispositioned by
stating, in partc:.

The design basis river water temperature for llope Creek is"

85*F maximum and 31*F minimum in DITS 10855-D-3.10,-

paragraph 1.3.1m.
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AN Al>YS 1 S OF OCCURRFNCE uCON_T ' T!

" 'I h e intent of FSAR nect2on (9.2.5.2) was to respond to NRC
quention 240.15. The postulated neenat io, which in not an
lic design basio (but required by 10CFR50, Appendix R>, wan
evaluated to determine the maximum river temperaturou that
could be accominodated by using some of the equipment design
margina..."

In response to this colicorn, FSAR nectiori 9.2.$.2 wan modified
to otate that the higher river water temperaturen were a
" design anneanment parametet only".

Also in ilune, 1985, the llope Creek Technical Specification for
Ul t imate lieat Sink ( 3. 7 .1. 3 ) was drafted. in preparing thin
specification, the writer referred to the parametern diocunned
in FSAR nection 9.2.5.2. The writer annumed that the "denign
anneanment parameter" reierenced in the FDAR was the deoign
banin river water temperature, and ut 111 zed this number an the
Technical Specification limit for rivor wator temperature.
During review of the draft Technical Specifications by all
parties involved in the review of flope Creek's Technical
Specificatlonn, the basin 1or this parameter can never
questioned.

At ihe beginning of August, 1990, the station Incervice Test
Engineer was involved in reviewing denign parameters of SSKS
pumps. Since the initial atartup of the SSWS in 1985,
quarterly IST testing han been conducted on the SSWS pumps.
During the courne of thin tenting, pump performance han been
monitored. Trending of decreased pump performance prcmpted the
IST engineer to research the posu2bility of developing a lower
baseline performance parameter for pump differential presnure.
The previotmly described deficiencien were diocovered by the
IST engineer during this research.

In an attempt to renolve thin dicerepancy, the Nuclear
Engineering Department evaluated the calculationn and history
behind development of the design parametern. Resulta of this
evaluation could not justify the maximum river water
temperature being established at 90.5*F to support the
pump head necessary for meeting LOCA/ LOP flow requirements of
the SACS heat exchangern given the current operating margina of
the pumps. Thi6 information was communicated to plant
management and the DNSS on 8/17/90.
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ANAljYSIS OF OCCURRENCE, CONT'D |
|

Additionally, the PSE&G Licensing Department evaluated the
conditions noted in this report for potential 10CFR21 (
reportability. It was determined that due to the site specific t

misapplication of the design calculations, the situation is not
clearly reportable under 10CFR21. Ilowever, PSE&G finds it
prudent to note that this evaluation was conducted.

SAFETY SIGN 1_FICANCE

As part of the above evaluation, the Nuclear Engineering
Department assessed the safety significance of this finding for
all occasions where river water temperature had exceeded 8 5' F . |
It was noted that the highest recorded river water temperature-
was seen in 1988, at 86.8'F. Since initial fuel load in 19b6,
the longest continuous period of time that river water i
temperature exceeded 85'F was 6 hours, occurring on August 15, >

1988.
'

Technical Specification Action Statement 3.7.1.3.b states that |
the plant shall bc in at least Hot Shutdown within 12 hours and ,

in cold Shutdown the following 24 hours when the maximum :
iaverage river water temperature is exceeded. Therefore, if the

Technical Specification Action Statement had been invoked ,

during the brief periods temperature exceeded 85'F, analysis of
these periods indicates that the Action Statement could have ,

been exited prior to the 12 hours elapsing at which point- Ilot

Shutdown is requited. -The station would have been bounded by
Technical Specification LCO limits during all occasions where
river water temperature exceeded 85'F.

When the situation described in this report was originally
discovered in 1990, it was expected that an eva]uation of all
applicable system design parameters and calculations could be
completed in a timeframe such that a license change request

,

(LCR) could be submitted for NRC review in early 1991. Due to
the complexity _of the calculations involved, the engineering

.|-
I evaluation-could not be completed in support of LCR submittal |

| prior to summer opera ti ng conditions in 1991. However, a

| 10CFR50.59 safety evaluation -has determined that a maximum i

| river water temperature of 87.5* assures that the SSWS can
'

remove the required heat load under the most limiting
conditions with single SSWS and SACS loop operation.

1

!
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COR RECTIVI: ACT I_QN S , CONT'D ,

1. The llope Creek Technical Depa r tinen t initiated a design I
change request to establish the maximum allowable river
water temperature given maximum SSW3 pump degradation

,

allowed by ASME Section XI. The Nuclear Engineering
Department is currently performing further analysis to
provide additional margin above 87.5* F.

2. When this evaluation to cornpl e t ed , the Nuclear Licensing |
Department will submit a Technical Specification change
request to reflect the above calculated temperature as the
maximum allowable river water temperature.

3. In the interim, Nuclear Engineering has performed a
10CFR50.59 review to support plant operation with river
water ternperature at a maximum of 87.S*F, as previously
described.;

1. Nuclear Licensing Department has reviewed the remainder of
the subject Technical Specification to determine if
alternate or increaned surveillance frequencies are
necessary as river water temperature approaches 85*F. The
surveillance frequency of river water temperature was
modified in accordance with this review.

5. As previously noted, an adrii ni s t ra tive river water
i temperatt.re limi t of 87.S*F has been established. |

Sinceraly,
| /
|

^

&

( .J. lat an
Gene 1 tlanager -
llope ek Operations

RBC/

SORC Mtg. 91-068
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