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| GPU Nuclear, Inc.

A U.S. Route #9 South

NUCLEAR Post Office Box 388
Forked River, NJ 08731-0388

Tel 609-971-4000

May 19,1997
6730-97-2156

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

Dear Sir:
|

Subject: Oyster Creek Nuclear Generating Station
Docket No. 50-219

. Licensee Event Report 97-06; Reactor Shutdown Required by Control
!

Rod 5 % Scram Time due to Valve
Diaphragm

| Enclosed is Licensee Event Report 97-06. This event did not impact the health and safety of
the public.

|

If any additional information or assistance is required, please contact Mr. John Rogers of my
staff at 609.971.4893.

Very truly yours,

|
/Michael B. Roche j

Vice President and Director (

|- 9705270205 970519 Oyster Creek
PDR ADOCK 05000219' -

PDRS 3
| MBR/JJR
'

Enclosure-

cc: Oyster Creek NRC Project Manager
Administrator, Region I
Senior Resident Inspector
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FAclLITY NAME (1) DocEET NUtWER (2) PAGE (3)

Oyster Creek Unit 1 05000 - 219 1of5
TITLE (4)

Reactor Shutdown Require.d by Control Rod 5 % Scram Times due to Valve Diaphragms

EVENT DATE (5) LER NUMBER (61 REPORT DATE (7) OTHER FACILITIES INVOLVED (8)
| MONTH DAY YEAR VEAR SEQLENTIAL REVISION MONTH DAY YEAR F AQLITY NAME DOCKET NUMBER

NUMBER NUMBER

'

04 19 97 97 -- 06 -- 00 05 19 97 'A LlW NAME NU NWBER

05000
OPERATING N THIS REPORT IS SUBMITTED PunSUANT "O THE'.NUIREdEfTTS OF 10 (JR $: (Check one or more) (11)

MODE (9) 20.2201(b) 20.2203(aH2)(v) X 50 73(a)(23(i) 50.73(a)(2)(viii)
POWER [QG 20.2203(a)(1) 20.2203(a)(3)(i) 50.73(aH2Hii) 50.73(a)(2)(x)

LEVEL (10) 20.2203(a)(2)(i) 20.2203(aH3)M 50.73(a)(2Hiii) 73.71
20.2203(a)(2)(ii) 20.2203(a)(4) 50.73(a)(2)(iv) OTHER, ,

20.2203(aH2)(iii) 50.36(c)(1) 50.73(aH2)(v)
$ 20.2203(a)(2)(iv) 50.36(cH2) 50.73(a)(2)(vii)

LICENCEE CONTACT FOR THIS LEF (12)
NAME TELEPHONE NUMBER (!rmiude Area Codel

Richard Thompson 609.971.2131

COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (13)
CAUSE SYSTEM COMPONENT MANUFACTURER REPORTABLE CAUSE SYSTEM CO W ONENT MANUFACTURER REPORTABLE

TO NPRDS TO NPRDS,

S

SUPPLEMENTAL REPORT EXPECTED (14) EXPLCTED MON 1H DAV YEAR

YES X NO SUBMISSION
(if yes, complete EXPECTED SUBMISSION DATE).

ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewntten hnes) (16)

On April 19,1997, control rod scram time testing was performed on a reference sample of
seven control rods for Scram Solenoid Pilot Valve (SSPV) performance monitoring based on
BWR Owners' Group recommendations. The tests revealed that the 5% scram insertion times
had increased over previous tests, and the average 5 % insertion time for these seven rods
exceeded complete core average Technical Specification time limit. The reactor was shutdown

i to address the degraded performance.
!
| The apparent root cause of this event was the sticking of the Viton A diaphragms in the SSPVs.

The safety significance of this event was determined to be minimal, because the small delay in
5 % insertion time has a negligible effect on design basis accident and transient analyses.i

: While the reactor was shutdown, the diaphragms for all SSPVs were replaced with a new Viton
515 A-B material designed to prevent the sticking experienced with Viton A. Subsequent scram

4 time tests have shown a marked improvement in 5 % insertion time. An evaluation will be
performed to determine the need for a new test program on the SSPVs.
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DATE OF DLSCOVERY
]

The event occurred on April 19,19S J, and was subsequently discovered on April 22,1997.

!

IDENTIFICATION OF OCCURRENCE

Scram times on a sample group of seven control rods exceeded the 5 % insertion time Technical

Specification limit for the average of all control rods. Due to a prior commitment, this required
a reactor shutdown to comply with Limiting Condition for Operation 3.2.B.3. This event is
considered reportable under 10 CFR 50.73(a)(2)(i).

CONDITIONS PRIOR TO DISCOVERY

The plant was operating at approximately 100% power with normal temperatures and pressures |
for full power operation when the event was discovered. |

|

|

DESCRIPTION OF OCCURRENCE

On April 18,1997, a power reduction was commenced for completion of plant maintenance
activities and to perform the quarterly Main Steam Isolation Valve full closure surveillance. On
April 19, with reactor power at approximately 65 %, control rod (EIIC-ROD) scram time testing
was performed on seven control rods as part of a Scram Solenoid Pilot Valve (SSPV) (EIIC-
FSV) performance monitoring program. The testing was being performed in accordance with
BWR Owners' Group (BWROG) recommendations in response to industry experience with
SSPV diaphragms made from Viton A.

All of the Oyster Creek SSPV valves were replaced with new valves containing the Viton A
diaphragms during the 1994 refueling outage. Subsequently, industry experience had shown that
the Viton A diaphragms tended to become sticky over time, resulting in slower opening times
and corresponding delays in control rod start-of-motion during a scram. The delayed start-of-
motion results in slower 5 % scram insertion times.

i

NRC FORM 366A (4 95)
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DESCRIPTION OF OCCURRENCE (Cont.)

In a letter to the NRC dated April 9,1996, GPUN committed io perform control rod scram time
tests to monitor SSPV diaphragm performance. The test program consisted of seven control

i

rods selected as a reference sample, and an additional fourteen control rods selected for a
'

representative sample. Each quarter, the same reference sample rods were tested and a new :

representative sample was selected on a rotating basis. The reference sample was used for !

performance trending on the same set of control rods, while the representative sample was j
!intended to indicate the performance of the operable rods in the core. Consistent with the

BWROG recommendations, a 5 % insertion limit of .49 seconds was established as an operability
criterion for any individual rod tested. Additionally, the average of the 5 % insertion times for
all rods tested, including both the reference and representative sample, was to be evaluated
against the 0.375 second criterion for all of the control rods as specified in Technical

i

Specification 3.2.B.3. I

The quarterly tests had been performed on three previous occasions over a nine month period i

sith acceptable results. The average from the sample rods was in specification and stabilizing
well within the .375 second commitment limit. All individual 5% scram times were
significantly below the committed .49 second limit. Based on the BWROG recommendations,
the observed performance could allow the test program to be systematically phased out. Based
on the results obtained, it had been decided to continue testing only the reference sample for the ,

remainder of 1997. I

When scram time testing was performed on April 19, one control rod had a noticeably slow start
of motion time resulting in a 5 % insertion time at the .49 second limit. Additionally, the 5 %
scram times were collected but the average was not immediately evaluated against the criteria in
the April 9,1996 letter. On April 22 when the times were evaluated by the system engineer, the
average 5% scram time for the seven reference rods was determined to be 0.404 seconds. The
measurements were independently verified and the calibration of the measurement equipment
was checked, determining that the scram times were accurate. Although the test program
criterion for average 5 % insertion time was based on a 21 rod sample, the seven rod sample time
was conservatively applied as representative of all the rods in the core. Because the average 5 %
insertion time for this sample exceeded the Technical Specification criterion of .375 seconds for i

a complete core scram time test, a reactor shutdown was commenced in accordance with the
commitment in the April 9,1996 letter.

During the shutdown on April 22,1997, an additional eighteen control rods were scram time
tested to obtain a more representative sample of the entire control rod population. The average

4

'

5 % insertion time improved over the April 19 tests, but the new value of 0.381 seconds was still
above the Technical Specification limit. Therefore, the shutdown continued until all control rods
were fully inserted.

NRC FORM 366A |4-95)
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|

APPARENT CAUSE OF OCCURRENCE !

L |

1

| The apparent root cause of this event is the sticking of the Viton A SSPV diaphragms, causing ;'

them to become slow to reposition. This caused a slower bleed-off of the air to the scram insert i

and exhaust valves, which delayed the control rod start-of-motion. The delayed control rod !
motion caused the 5% scram insertion time to exceed allowable limits of Technical :

j Specifications as committed in the April 9,1996 letter.

|
| I.

i
l

ANALYSIS OF OCCURRENCE AND SAFETY ASSESSMENT
|

This event has been determined to be of minimal safety significance. The initial results of the I

reference sample on April 19 were 0.029 seconds above the average 5% insertion limit of Technical
Specification 3.2.B.3. The larger representative sample tested on April 22 was only 0.006 seconds
above the limit. The observed increase in 5% insertion times does not significantly impact any
analyzed accidents or transients. Although the 5% insertion times were slightly out of specification,
the other insertion times (20%, 50%, and 90%) were in specification.

An analysis had been performed to determine the impact of slower 5% scram times on analyzed
transients. The slower 5% scram times experienced at Oyster Creek and other plants has been
attributable to a delay in control rod start of motion. The limiting transient (Turbine Trip Without

j Bypass at rated thermal power) was analyzed assuming a 0.12 second delay in the start of control
| rod motion. This represents a larger increase in the average 5% insertion time than has been

| observed at Oyster Creek or elsewhere in the industry, and was chosen to bound the maximum
postulated delay time for SSPV opening. The analysis indicated that the resulting impact on the
Minimum Critical Power Ratio (MCPR) Safety Limit was negligible (less than a 0.01 change in
MCPR). This demonstrates that the Tech. Spec. 5% scram time limits are conservative, and
considerable safety margin remained above the limit.

!
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i

CORRECTIVE ACTIONS ;

Immediate Actions ,

| 1. The reactor was placed in cold shutdown with all rods fully inserted.
,

Short Term Actions i

1. The diaphragms on all 274 SSPVs were replaced with Viton 515 A-B, which has been j
tested and does not exhibit the sticking phenomenon. |

2. Scram time testing was performed on all 137 rods with the reactor depressurized. The

| results were acceptable. ;

| 3. Pressurized scram time testing was performed on all 137 rods following reactor startup |
prior to exceeding 40% pov.er. The testing demonstrated acceptable scram test times i

| with a significant reduction in the average 5 % insertion time (.289 seconds). 1
! '

1

Long Term Actions i

| 1. An evaluation will be performed to determine the need for a new test program for |
the new SSPV diaphragm material.

1

i SIMILAR EVENTS
|

None.

l
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