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LICENSEE EVENT REPORT (LER)

FACILITY NAME 00CKE T NUMBER pAGH
BYRON NUCLEAR POWER STATION olslofofo]a]s|afi]or]o]s

TITLE

Severa Valves may not Stroke Under High Differential Pressure Conditions due to Inadequate Torque Switah Setting

EVENT DATE LER NUMBER REPORT DATE OTHER FACILITIES INVOLVED
MONTH| DAY | YEAR | YEAR 0. NUMBE REVISION] MONTH | ©AY | YEAR FACILITY NAMES DOCKET NUMBERI(S)
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OPERATING MODE
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LICENSEE CONTACT FOR THIS LER
NAME TELEPHONE NUMBER

M. Ryterski, Site Engineering and Construction, Ext. 2388
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COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIG REPORT

CAUSE [SYSTEM| COMPONENT | MANUFACTURER | T 0f TABLE | cause [svstem| component | manuracTurgs | MEPORTABLE
10 NPRDS 10 NPRUS
.t 445 [ 1 | .
| | 1 O 1 L1 1 L 1.1
SUPPLEMENTAL REPORT EXPECTED EXPECTED MONTH | DAY | YiAR
SUBMISSION
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ABSTRACT (Limit 10 1400 spaces, Le. approwmately fitiesn single-space typawritten lines..

ABSTRACT

On February 2, 1994, with Unit 1 and Unit 2 in Mode 1 at 99% power, it was discovered the minimum required
torque to open and,or close Essential Service Water System valves 0SX147, 28X006, 1/28X033 and 1/28X034 under
high differential pressure conditions may not be available with the presently installed torque switch settings.
Additionally, valve actuator, motor gearing, and gearbox torque limits for valves 1/28X033 and 1/2$X034 could be
exceeded if these valves were operated manually against high differential pressures. The questionable ability of
valves 1/28X033 and 1/2SX034 to close during an internal flooding event with a high differential pressure is
reportable under 10CFR50.72(b)(2)(iii) (D). No systems or coinponents were declared inoperable as all applicable
Technical Specification requirements were met with all six vaives in these conditions. The cause of this event was
determined to be due to inappropriate actuator sizing and torque switch setting specifications by the manufacturer
and/or the utilization of a different methodology for determining minimum required torque capability for these valves.
Compensatory actions were put in place to ensure correct operation of these valves in their present condition,

This event is reportable for valves 1/2SX033 and 1/25X034 pursuant to 10CFR 50.73(a)(2)(v), any event or condition

alone that could have prevented the fulfiliment of the safety function of structures or systems that are needed to
mitigate the consequences of an accident.

(9968BR/WPF/021694-2)



LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

FACILITY NAME DOCKET NUMBER LER NUMBER PAGE

YEAR SEQL NUMBE REVISION

BYRON NUCLEAR POWER STATION
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TEXT Energy Industry Identification System (EIS) codes are wentified i the text as [XX]
A. PLANT CONDITIONS PRIOR TO EVENT:
Event Date/Time 2/2/94 / 1625

Unit 1 Mode _1_- Power Operation Rx Power 99% RCS Temp/Press NOT/NQP
Unit 2 Mode 1 - Power Operation Rx Power 99% RCS Temp/Press NQT/NOP

B. DESCRIPTION OF EVENT:

On February 2, 1994, during a review of butterfly valves in response to Generic Letter 89-10, it was discovered
the minimum required torque to open and/or close the following valves under high differential pressure conditions
may not be available with the presently installed torque switch settings (TSS):

e (0S8SX147 Unit O Companent Cooling Water (CC)[CC] Heat Exchanger Essential Service Water
(SX)[BI] outlet isolation valve

e 2SX005 Unit O Component Cooling Water Heat Exchanger Essential Service Water inlet
isolation valve (and unit crosstie when 1SX005 is also open)

® 1SX033 & 1SX034  Unit 1 SX train to train crosstie valves
® 2SX033 & 25X034  Unit 2 SX train to train crosstie valves

Additionally, it was determined valve actuator, motor gearing, and gearbox torque limits for valves 1/25X033 and
1/28X034 could be exceeded if these valves were operated manually against high ditferential pressures.

Valve 0SX147 required a seating/unseating torque of 3700 ft-lbs and valve 2$X005 required a seating/unseating
torque of 3976 ft-lbs while their present TSS develop a torque of 3570 ft-Ibs (see table below). These valves are
limit open and closed so the torque switch is initially bypassed in the open direction allowing adequate torque to
unseat the valves. These valves would continue to fully open since the fluid dynamic torque at this point is less
than the TSS. However, the available torque would close these valves approximately 90-95% after which the
torque switch would actuate and stop valve travel.

Seating/Unseating TSS TSS
Torque Open Torgue Closing Torque
(ft-lbs) (ft-lbs) (ft-los)
08X147 3700 3570 3570
28X005 3976 3570 3570
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FACILITY NAME DOCKET NUMBER LER NUMBER PAGE
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TEXT Energy Industry Identification Systam (ENS) codes are wdentified m the tex! as (XX|

B. DESCRIFTION OF EVENT: (continued)

Valves 1/28X033 and 1/25X034 required a seating/unseating torque of 7956 ft-lbs. The present TSS deveiop a
torque of 5040 ft-Ibs for these valves except for valves 28X033/034, which develop a torque of 5355 fi-lbs in the
closed diraction (see table below).

BYRON NUCLEAR POWER STATION

Seating/Unseating TSS TSS
Torque Qpen Torque Closing Torque
{f1-Ibs) (ft-lbs) (ft-1bs)
16X033 7956 5040 5040
18X034 7956 5040 5040
28X033 7956 5040 5355
28X034 7956 5040 53556

Valves 1/28X033 and 1/28X034 are normally open during plant operation and receive no automatic actuation
signals. A review of possible closing requirements determined these valves may be required to close to provide
flood mitigation in the event of internal flooding. The available torque would close these valves approximately 90-
85% after which the torque switch would actuate and stop valve travel. The present TSS as compared with the
limiting valve component would protect these valves during electrical operation. A reduced differential pressure
was required to ensure valve actuator, motor gearing, and gearbox torque limits would not be exceeded during
manual operation of these valves. It was determined the questionable ability of these valves to close during an
internal flooding event was reportable under 10CFR50.72(b)(2)(iii)(D) and an ENS notification was made at 1625
on February 2, 1994. No systems or components were declared inoperable as all applicable Technical
Specification requirements were met with the valves in this condition. There were no systems or components
inoperable at the beginning of this event which contributed to this event. An Engineering Operability

Determination was completed on February 2, 1994 and compensatory actions were put in place under Byron
Station On-Site Review (OSR) 94-007.

This event is reportable for valves 1/2SX033 and 1/28X034 pursuant to 10CFR 50.73(a)(2)(v), any event or
condition alone that could have prevented the fulfilment of the safety function of structures on systems that are
needed to mitigate the consequences of an accident.

C. CAUSE OF EVENT

The cause of this event was determined to be due to inappropriate actuator sizing and TSS specification by the
manufacturer and/or the utilization of a different methodology for determining minimum required torque capability
for these valves. Present analysis determined the original TSS may be inadequate to fully open and/or close valves
0SX147, 25X005, 1/28X033, and 1/25X034. Present analysis (weak link) also determined the actuator, gear
box, and motor gearing capacity limits would be exceeded at high differential pressures for valves 1/2SX033 and
1/28X034. One of the purposes of NRC Generic Letter 89-10 is to determine if current valve applications
lactuator, gear box, structural limits, etc.) and settings are correct for various plant conditions (differential
pressure, flow, degraded voltage, etc.). This problem was discovered during this review for these valves.
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BYRON NUCLEAR POWER STATION

TEXT

D.

Energy Industry Identification System (EUS) codes are wentified in the text as [XX|

SAFETY ANALYSIS:

Valves 0SX147 and 25X005 are normally closed during plant operation and receive no automatic actuation
signals. Emergency Operating Procedures (EOPs) require verifying/opening valve 25X005 to crosstie unit to unit
SX systems and require verifying/closing valve 28X005 to restore SX isolation between units. There are no EOP
actions required for valve 0SX147, Vaives 1/28X033 and 1/28X034 are normally open during plant operation and
also receive no automatic actuation signals. EOPs require verifying/opening valves 1SX033/34 or 25X033/34 to
verify correct train to train SX system lineup/operation or to provide unit 1o unit SX crosstie capability. There is no
accident analysis that requires closing these valves. A Nuclear Station Operator (INSO) would normally request
manual operation of a valve in an emergency situation if the vaive failed to completely close electrica'v. Structural
limits for valves 0SX147 and 25X005 would not be exceeded during manual operation. Valve actuator, motor
gearing, and gearbox torque limits could possibly be exceeded during manual operation of valves 1/25X033 and
1/25X034. These valves could have been manipulated as required given the proper set of operator actions, but
these actions had not been proceduralized in the past and it is not certain that operators would have been able to
perform the actions correctly to close these valves. Specific valve structural limits can be exceeded for one-time
events so it is possible these valves could have been manually operated at higher differential pressures. Although
these margin calculations indicate possible operability concerns with these valves, plant operating history has
indicated no operational problems with the opening or closing of these valves,

TIvV Ti

The tollowing compensatory actions were put in place for valves 05X147, 28X005, 1/25X033, and 1/28X034
under Byron Station On-Site Review 94-007:

1) Caution cards were placed on valves 0SX147 and 2SX0C5 informing NSOs the valves may not fully close
under high differential pressure conditions and that the valves should be manually assisted if required.

2) Caution cards were placed on valves 1/25X033 and 1/25X034 informing NSGs to maintain valves 1/2SX033
and 1/25X034 in the open position.

3) An Operating Daily Order and Special Operating Order was written to provide direction to NSOs to minimize
differential pressure across valves 1/2SX033 and 1/28X034 by, (in order of preference):

al closing valves SX033 and SX034 ELECTR'CALLY, allowing one valve to reduce the differential pressure
tor the other valve, and closing each valve approximately 90-95%,

b) equalizing differential pressure by starting the opposite train pump long enough to close $X033 and
_SX034 MANUALLY, then securing the pump on the leaking train,

¢ if the opposite train pump cannot be started, securing the operating pump long enough to close SX033
and SX034 MANUALLY and then restarting one of the pumps. The time period the operating SX puiip is
stopped should be minimized.,
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E. CORRECTIVE ACTIONS: (continued)

The following corrective actions were initiated by Byron Station On-Site Review 94-007;

1) Provide new torque switch settings for Byron valves 0$SX147 and 2SX005
INTS Item 454-240-94-00700-01).

2) Install new torque switch settings for Byron valves 0SX147 an 25X005

(NTS Item 454-240-94-00700-02).

3) Determine long term corrective actions for valves 1/2SX033 and 1/25X034
(NTS Item 454-240-94-00700-03).

F. RECURRING EVENTS SEARCH AND ANALYSIS:

Previous similar occurrences include:

DVR 6-1-90-114  Auxiliary Feedwater Discharge Isolation Valve Design Inadequacy

DVR 6-1-81-073 Failure of Valves (1S18802A and 1CC9412A) to Stroke during Full Flow Differential Pressure
Tests due to Equipment Failures.
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