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U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Dear Sir:

HOPE CREEK GENERATING STATION
DOCKET NO. 50-354

UNLIT NO. 1

T ICENSEE EVENT REPORT 96-005-00

This Licensee Event Report entitled “Inadequate Surveillance
Testing for RHR Suppression Pool and Spray Modes Due to
Unaccounted RHR Heat Exchanger Bypass Valve Leakage” is
being submitted pursuant to the requirements of
10CFR50.73(a) (2) (1) .

Sincerely,

Ja;>?43‘2\_———- i

[. Reddemann
General Manager -
Hope Creek Operations
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A review of recently performed Residual Heat Removal pump surveillance data at the Hope
Creek Generating Station revealed that the surveillance requirements of . .chnical Specifications
(TS) 4.6.2.2.b and 4.6.2.3.b have not been satisfied during past performances. These
surveillance test requirements each specify a flow rate "through" the Residual Heat Removal
(RHR) heat exchanger for verifyin%operability of the suppression chamber spray and suppression
chamber cooling modes of RHR. RHR heat exchanger bypass velve leakage was not accounted
for when crediting previous surveillance tests in that the recorded flow rates were total system
flow. This represents a condition prohibited by the plant’s Technical Specifications and is being
reported pursuant to TOCFR50.73(a)(2)(i)(b).

The root cause of this event was a !ack of rigorous application of engineering principles and
design review when developing the TS. A contributor to the event was a missea opportunity to
incorporate prior operating experience information. Corrective actions include a revision 1o the
TS surveillance requirernents, determinations of bypass valve leakage quant'ty, and changes to
the Operating Experience process. There was minimal impact on plant safety as a result of this
event,
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PLANT AND SYSTEM IDENTIFICATION:

General Electric - Boiling Water Reactor (BWR-4)
Residual Heat Removal (RHR)-EIIS Identifier: {BO}

IDENTIFICATION OF OCCURRENCE:

Discovery Date: January 30, 1996

Report Date: February 28, 1996
ZURR

The plant was in Operational Condition 5, Refueling, at the time of discovery.

The B loop of RHR Shutdown Cooling was in service at the time. There were no systems,
structures, or components that were known to be inoperable at the start of the event that
contributed to the event.

it

DESCRIPTION OF EVENT:

On January 30, 1996, it was determined that the surveillance requirements for Technical
Specifications (TS) 4.6.2.2.b and 4.6.2.3.b have not been met in the past. The surveillance for
4.6.2.2.b states, "The suppression pool spray mode of the RHR system shall be demonstrated
OPERABLE: By verifying that each of the required RHR pumps develops a flow of at least 500
gpm on recirculation flow through the RHR heat exchanger and the suppression pool spray
sparger when tested pursuant to Specification 4.0.5". The surveillance for 4.6.2.3.b states,
“Thie suppression pool cooling mode of the RHR system shall be demonstrated OPERABLE: By
verifying that each of the required RHR pumps develops a flow of at least 10,000 gpm on
recirculation flow through the RHR heat exchanger and the suppression pool when tested
pursuant to Specification 4.0.5",

The RHR system design includes the application of an 18" Fisher Type 7620A Butterfly valve
without a seat in the heat exchanger bypass lines. The designed leakage for these valves per
vendor specifications is 100 gpm minimum. The bypass valves automatically open on a Low
Pressure Coolant Injection (LPCI) signa. * » arovide a direct injection path to the vessel, control
piant cool down rates through manual op« 3tion, and provide maximum heat exchanger cooling
when clesed.

NRC FORM 864 (4-95)
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Previous surveillance testing performed to comply with the above specifications did not account
for the minimum design leakage nor the actual leakage through the bypass valves. Actua!

I ypass valve leakage was determined to be 203 (+/- 24) gpm and 230 (+/- 32) gpm for the A
and B RHR loops respectively. Additionally, flow tests peiformed on the beat exchangers
indicated an actual flow of 9968 (+/-129.6) gpm and 9648 (+/ 194.8) through the A and B
RHR heat exchangers respectively.

[

The surveillance test procedure for 4.6.2.3.b only requires RHR pump flow to be greater than or
equal to 10,000 gpm which has resulted in instances which the recorded flow readings for the
suppression pool cooling test were at or only slightly above the required 10,000 gpm. Given the
actual bypass valve leakage rates and the heat exchanger flow tests’ results, the actual flow
through the RHR heat exchangers was less than the required 10,000 gpm for those tests and as
such represents inadequate surveillance testing and a condition prohibited by Technical
Specifications.

The surveillance test procedure for TS 4.6.2.2.b, suppression pool spray mode operability, has
the operator first establish an overall system flow of greater than 10,000 gpm. Flow through

[ the suppression pool spray line is then throttied open to a value greater than or equal to 500
gpm as indicated by instrumentation on the spray flow line. Typical iecorded flow rates from
previous tests were 500-700 gpm, however it cannot be assured that the recorded flow rates
were indicative of flow that had actually passed through the RHR heat exchanger. This also
represents inadequate surveillance testing and a condition prohibited by Technical Specifications.

ANALYSIS OF OCCURRENCE:

The flow rates recorded for the surveillance tests in question have been rmeasured by flow
instrumentation that is located in the common piping downstream ot the bypass valve and heat
lexchanger. Therefore, the indicated flow rates included flow from both the heat exchanger
outlet and the bypass valve leakage.

The design basis heat transfer requirement for the RHR heat exchangers has b2en calculated and
is equivalent to a heat exchanger flow rate of greater than or equal to 8,985 gpm for the
suppression pool cooling mode of operation. This was derived assuming post-LOCA conditions
with a suppression pool temperature of 212 degrees F., which is the most limiting scenario
applicable to this event. The worst case actual heat exchanger flow based on the flow test data
is above the minimum design bwsis value. Consequently, it has been concluded that the safety
function associated with the suppression pool cooling mode of RHR was preserved. By
maaintaining the suppression poo' design temperature limits, the requirements for the
containment spray modes are Hounded.

NRC FORM 366A 14-95)
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| The completion of the safety function for the containment spray modes of RHR operation is
| dependent upon operator action in the event of an accident. Although the previous surveillance

tests .vere inadequate 1 meet the technical specification requirement, the RHR system’s ability
to have provided adequate containment cooling and spray flow was maintained.

| SAFETY SIGNIFICANCE:

Since the RHR system was capable of completing its safety functions of decay heat removal,

| suppression pool cooling and containment sprays, the significance of this event was minimal,

|

APPARENT CAUSE OF OCCURRENCE:

The root cause of this event was the lack of rigorous application of engineering principles and
design review when developing the Technical Specifications.

A contributing factor was a missed opportunity within the Operating Experience (QE) Feedback
process. The Limerick Generating station reported an identical concern in 1992 and OE 5512
was issued by the utility as a result. The screening of OE 5512 at Hope Creek identified this
issue for informational interest to the Operations department rather than directly assigning
action. At that time this sc-eening was considered appropriate because of the hierarchy of the
OE document received. No formal response was documented nor was one required by the OE
Coordinators. As a result, this issue was reviewed but no actions were taken.

PREVIOUS OCCURRENCES:

A review of LERs over the last two years has shown that there have been no previous similar
events at the Hope Creek Generating Station.

The valve design application was evaluated for potential generic concerns within other safety
related systems. There were no generic concerns discovered as a result of this review,

| 4 oF 5|
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. The flow through the bypass valves was meacsured using ultrasonic equipment. The as
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A change to the Technical Specifications has been submitied. This change will allow credit
to be taken for the heat exchanger bypass valve leakage for the surveillance requirements of
4.6.2.2.b and 4.6.2.3.b. This change is similar to the approved change that the Limerick
Generating Station implemented in response to their event.

found leak rates were 203 (+/-24) and 230 (+/-32) gpm for the A and B RHR loops
respectively.

RHR heat exchanger flow tests were performed. The as found flow rates were 9968
(+/- 199.6) and 96408 (+/-194.8) gpm for the A and B RHR heat exchangers respectively. |

The OEF group Supervisor has discussed the details regarding the screeri:ng that was
performed for OE 5512 with peirsonnel assigned those duties and used it as an example of
the need for maintaining sensitivity to the issue during their reviews. The OE screening
process has since been changed to be issue driven rather than driven by hierarchy of the
OE document received. Plant Status reports and Operating Experience Summaries (QES)
from utilities are assigned action tasks if the item has a potential for significance and is
applicable to the Hope Cree C 2nerating Station.

A follow up review for the generic implications of heat exchanger or component bypass flow
within TS required systems wiil be incorporated into the existing Technical Specification
Surveillance Improvement Program (TSEIP). This review will be completed by December 31,
19906.
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