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On March 5, 1992, at approximately .130, a Maintenance Engineering Support (MES) person
asgisting with vibration analysis on Component Cooling (KC) Pump 2Bl not.iced that the
actuator on valve 2KC-82B, Engineered Safety Features Residual Hear Removal Heat
Exchanger 2B Outlet Flow Contrel, appeared to be sagging slightly. Upon investigation,
the MES person determined that two of the four bolts which secure the actuator to the
valve had failed. The MES person immediately took action to initiate repair of the
problem. An emergency work request was generated and the bolts replaced. It was
subseguently determined on March 18, 1992, that valve 2KC-828 was technically
inoperable for an unknown period because the actuator to valve balting configuraticn
was seismically degraded. The Design analyeis could not confirm with reasonable
assurance that the valve cou'd perform ite design function during a seismic event.

Unit 2 was in Mode § (Cold Shutdown) and Unit 1 was in Mode 1 (Power Operation) at 97
percent power at the time of the event discovery; however, because the valve was
inoperable for an unknown period, it must be assumed that the valve was degraded during
modes when cperability was reguired. A cause of Equipment Failuce has been aseigned to
this event. An inspection ol eimilar valves on Unite 1 and z revealed no other bolting
probleme. Periodic inspection of the actuator o valve belting will be initiated to

ensure degradation is not occurrin
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EVALUATION:
Background

The Componsnt Cooling (+#C) system [EIIS:CC] serves &s a second boundary between the Reactor
Cocolant (NC) system [EIIS:AB) and the Nuclear Service Water (RN) system [EIIS:BI) to reduce
the probability nf leakage of radicactivity to the envircnment. The KC system is designed to:

1. Remove residual and sensible neat from the NC eyetem via the Residual Heat
Removal (ND) system [E1IS:BP)] during plant startup and shutdown.

2. Cool the letd>wn flow to the Chemical and Volume Coutrol (NV) syetem [EIIS:CB].

3. Cool the Spent Fuel Pool {EXIS:DA).

4. Provide cooling to dissipate waste heat fyom varicus other primary plant
components.

8 Provide cooling to Enginerred Safeguards (ESF) loads after an accident.

The KC system consists of two separate trains per unit which are provided with two pumps
[EITIS:P), one heat exchanger (EIIS:HX), associated valves [EIIS:V], piping, and
instrumentation.

valve 2KC-82B, NU Heat Exchanger B Outlet Flow Control, ie a 12 inch buttaerfly valve located
in the KC discharge piping of ND Heat Exchanger 2B. The ND System i® operated in such a
manner that flow is regulated manually by throttling valve ZKC-818, valve 2KC-82B provides
no control function. Valve 2KC-82B is equipped with a Fisher model 3580 positioner and model
656-60 diaphragm actuator [EIIS:FCV].

Technical Specification (TS) 3/4.7.3 specifies that wo independent KC traine shall be
operable du ing Modes 1 (Power Operation), 2 (Startup), 3 (Hot Standby), and & (Hot
shutdown). T8 3/4.7.4 specifies that two independent RN trains shall be operable during
Modee 1, 2, 3, 4. The RN trains cool KC system water. Both TSs require that with only one
cooling train operable, restore the other train to operable status within 72 noure or be in
Mode 3 within the next 6 hours and in Mode 5 (Cold Shutdown) within the following 30 hours.
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Description of Event

On March 4, 1992, a Unit 2 Engineered Safety Features (ESF) periodic test wae performed using
procedure PT/2/A/4200/0%A, ESF Actuation Periodic Test. During this test, valve 2KC-82B, ND
7B Outlet Flow Control, was demconstrated to be operable and stroke timed to assure the safaety
position was verified to be within reguired limits. J.is data ie documented on enclosures
13.4.3, valve Alignment, and 13.8.3, Valve Timing, of procedure PT/2/A/4200/09A. The vaive
was reguired to assume the safety position in 60 seconds, it responded in 1.4 seconds.

On March 5, 1992, at approximate'y 1130, a Maintenance Engineering Support (MES) person
assisting with vibration analysis on KC Pump 2Bl noted that the actuator for valve 2KC-82B
appeared to be sagging slightly. Upon investigation, the MES person discovered that two of
the fcur bolte which secure the actuator to the valve had failed. The MES person immediately
took action to initiate repair of the problem.

Work request 507452 was generated ro replace the failed bolts. The MES person contacted the
Shift Manager and a decision was made to perform the wor': as an emergency priority. This
would ensure that the work was handled guickly and that valve 2KC-82B was restored to an
operable condition ae quickly as possible. However, Unit 2 was in Mode S at the time of the
discovery; therefore, neither the valve nor the KC syetem were required to be operable.

The work was performed satisfactorily and the valve was restored to operable eta. ie at 2015
on March 7, 1992.

Subsequently, Problem Investigation Report (PIR) 2-M92-0070 was initiated by the Component
Engineering person reaponsible for butterily valves. The purpose of the PIR was to further
investigate the event and ensure adequate corrective actions wers taken. As a part of the
evaluation process asso-iated with the PIR, a Design Ergineering Operability Evaluation was
performed to determine past operability for valve 2KC-82B.

As a result, the following recommendation was made c.. March 18, 1992.

Past Operability Recommendation

valve 2KC-82B is recommended to be inoperable as a result of a degraded actuator to
valve bolting configuration. The analyeis could not confirm witn reasonable assurance
that the valve would be able to assume its safety position under design considerations.
This recommendation is based upon the evaluation and may be contrary to the fact that
the valve had been performing as required under normal and simulated accident operating
condicions.

Because of .his evaluation, the valve is considered to be past inoperable for an unknown
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period due to seismic considerations but was determined vresently operable « e to the repairs
made on March 7, 199%92.

Conclusion

This event is aseigned a cause of Equipment Fal.ure due to the failed bolts which secure the
actuator to the valve body on valve 2KC-82B. Two of the four bolts had falled at an unknown
time prior to discovery One of the remaining bolts was determined o be cpproximately 95
percent corroded. Therefore, the valve actuator was held in place, at the time, by one

intact bolt.,

On March 4, 1992, the valve had been demonstrated operable by performing as required during
performance of an ESF components operability test. However, the Design Engineering
operability evaluation performed during the investigation of PIR 2-M92-0070 could not confirm
with reasonable assurance that the valve would have been able to perform during a seismic
event. Therefore, it wae determined that valve 2KC-82B was technically inoperable for an

unknown period prior to March §, 1992,

Two bolt heade were missing from the valve assembly at the time of discovery. MES Component
Engineering personnel visually examined the remaining bolt parts during repair activities.
They felt confid~nt with the results of the visual inspection and subsequently determined
that a full metallurgical analysis wae not needed to determine the cause of failure. The
cause of fa.lure of the bolts was determined by MES personnel to be brittle failure due to
reduced cross sectional area induced by general corrosion. Over a long period of time the
cross sectiona) area of the mounting bolts was reduced due to corrosion from a packing leak
on valve 2KC~82B. The bolts finally broke in brittle failure due to the tensile load applied
by tne weight of the valve actuator on the necked dcwn bolts. A seconu.: possible
contributing cause was system vibration and is currently being evaluated by Design
Engineering personnel. MES personnel theorized the corrosion was caused by a packing leak
on valve 2FC-82B, which had self-sealed at some previous unknown time. The actuator for
valve 2KC-82B is oriente~ horizontally such that leakage from the valve stem will wet the
valve operator mounting .lts. The identical valves on the redundant train (2KC-57A, ESF
Residual Heat Removal Heat Exchanger 2A Outlet Flow Control) and Unit 1, (1RC-57A, ESF
Residual Heat Removal Heat Exchanger 1A Qutlet Flow Control, and 1KC-82B, ESF Residual Heat
Removal Heat Exchanger 1B Outlet Flow Control) are not oriented in the same oposition and
therefore are not susceptible to a similar failure.

It has been determined that the problem does not represent an immediate operability concern
on the redundant train. However, as a conservative measure, work requests were generated to
disassemble and inspect the identical valve for the redundant train and both Unit 1 trains.
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Engineering personnel of the bolting failure for their evaluation of
gimilar problems at Catawba.

Planned: 1) The actuator mounting bolte on valves 2KC-57A, 1KC-57A, 1KC-82B will be
replaced with grade B7 bolts.

2\ MES Component Engineering personnel will evaluate the bolts removed from
valves 2KC-57A, 1KC-57A, 1KC-82B and take appropriate action based on the
results of this analysis,

3) MES Component Engineeriry personnel will work with Design Engineering
personnel to evaluate the effects ¢f flow induced vibration on alve ZKC-
82B and determine if additional support is needed.

4) MES Component Engineering personnel will implement a preventative
maintenance activity to inspect the actuator mounting bolte on valve ZKC~
82B.

S) The valve stem packing will be replaced on valve 2KC-828.

SAFETY ANALYSIS:

Because this investigation was unable to determine the exact time of bolt failure, it muat
be conservatively assumed that the failure occurred during a mode when valve 2KC-B2B was
required to be operable. The Past Operability Evaluation concluded that the stresses eierted
on the remaining bolt exceed the yield strees in shear of 60 kei for the analyzed SA-193
Grade B7 bolting. The evaluation also determined .at upon failure of the remaining bolt
resulting from flow induced vibration or a seismic event, the actuator could have sagged in
such a manner as to close the valve or bind the stem or fallen completely off of the valve.

Unit 2 wae in Mode 5 (cold shutdown) at the time of aiecovery. Valve 2KC-82B is not required
to be operable in this mode. Valve 2KC-82B had been among the components tested on March 4,
1992 during the Unit 2 Engineered Safety Features (ESF) periodic test and had performed
satisfactorily moving from fully closed to its pafety position (full open) in 1.4 seconds.
A The required time to assume this position is 60 seconds.

There have been no seismic events at this site, Based on the EST test results from the
previous day, it i®s reasonable "0 assume rhat in the event of a design bamie accident without
a seismic event, the valve would have again performed satisfactorily. If the bolt had failed
from flow induced vibration, Control Room personnel would have been able to place the unit
in a condition in which the NU eystem would have been cepable of performing its design
Additionally, if the actuator had completely separated frow the valve while that

function.
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