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U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 205$5

Subject: McGuire Nuclear Station Unit 2
Docket No. 50-370
Licensee Event Report 370/92-03

Gentlemen:

Pursuant to 10 CFR 50.73 Sections (a) (1) and (d), attached is
Licensee Event Report 370/92-03 concerning the Ilnit 2 Residual
Heat Removal System being inoperable. This report is being
submitted in accordance with 10 CFR 50.73 (a) (2) (1). This
event is considered to be of no significance with respect to the
health ard safety of the public.

Very truli yours,
f

,hhbh{k
T.C. McMeekin

TLP/bcb

Attachment

xc: Mr. S.D. Ebneter
Administrator, Region II
U.S. Nuclear Regulatory Commission =

101 Marietta St., NW, Suite 2900
Atlanta, GA 30323

INPO Records Center
Suite 1500
1100 Circle 75 Parkway
Atlanta, GA 30339

Mr. Tim Reed
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, D.C. 20555

Mr. P.K. Van Doorn
NRC Resident Inspector
McGuire Nuclear Station
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on March 5, 1992, at approximately 1130, a Maintenance Engineering Support (MES) person
assisting with vibration analysis on Component Cooling (KC) Pump 2B1 noticed that the
actuator on valve 2KC-82B, Engineered Safety Features Residual Heat Removal Heat
Exchanger 2B Outlet Flow Control, 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 irrediately took action to initiate repair of the

It wasproblem. An emergency work request.was generated and the bolts replaced.
subsequently determined on March 18, 1992, that valve 2KC-82B was technically
inoperable for an unknown period because the actuator to valve bolting configuration
was seismically degraded. The Design analycis could not confirm with reasonable
assurance that the valve could perform its design function during a seismic event.
Unit 2 was in Mode 5 (Cold Shutdown) and Unit 1 was in Moda 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 operability was required. A cause of Equipment Failure has been assigned to

An inspection of similar valves on Units 1 and 2 revealed no other boltingthis event.

problems. Periodic inspection of the actuator to valve bolting will be initiated to
ensure degradation is not occurring.
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EVALUATION:

B ckground

The Component Cooling (AC) system (EIIS CC) aarves as a second boundary between the Reactor
Coolant (NC) system (EIIStAB) and the Nuclear Service Water (RN) system (EIIStBI) to reduce
the probability of leakage of radioactivity to the environment. The KC system is designed tot

1. Remove residual and sensible heat from the NC system via the Residual Heat
Removal (ND) system (EIIStBP) during plant startup and shutdown.

2. Cool the letdown flow to the Chemical and Volume Cor. trol (NV) system (EIIS:CB).

3. Cool the Spent Fuel Pool (EIISIDA).

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

5. Provide cooling to Enginenred Safeguards (ESF) loads after an accident.

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

instrumentation.

Valve 2KC-828, Nu Heat Exchanger B Outlet Flow Control, is a 12 inch butterfly vsive located
in the KC discharge piping of ND Heat Exchanger 28. The ND System is operated in such a
manner that flow is regulated manually by throttling valve 2KC-81B, 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 two independent KC trains shall be
operable during Modes 1 (Power Operation), 2 (Startup), 3 (Hot Standby), and 4 (Hot
Shutdown). TS 3/4.7.4 specifies that two independent RN trains shall be operable during
Modes 1, 2, 3, 4. The Rh trains cool KC system water. Both TSs require that with only one
cooling train operable, restore the other train to operable status within 72 nours or be in
Mode 3 within the next 6 hours and in Mode 5 (Cold Shutdown) within the following 30 hours.

|
|

mamme .
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De:cription of Event

On March 4,1992, a Unit 2 Engineered Safety Features (ESF) periodic test was performed using
procedure PT/2/A/4200/09A, ESF Actuation Periodic Test. During this test, valve 2KC-82B, ND
2B Outlet Flow Control, was demonstrated to be operable and stroke timed to assure the safety

position was verified to be within required limits. ''.iis data is documented on enclosures.

13.4.3, Valve Alignment, and 13.8.3, Valve Timing, of procedure PT/2/A/4200/09A. The valve
was required to assume the safety position in 60 seconds, it responded in 1.4 seconds.

a Maintenance Engineering Support (HES) personOn March 5, 1992, at approximatr1y 1130,

assisting with vibration analysis on KC Pump 2B1 noted that the actuator for valve 2KC-82B
appeared to be sagging slightly. Upon investigation, the MES person discovered that two of
ths fcur bolts which secure the actuator to the valve had f ailed. The MES person immediately
took action to initiate repair of the problem.

Work request $07452 was generated to replace the f ailed bolte. The MES person contacted the
Shift Manager and a decision was made to perform the work as an emergency priority. This

would ensure that the work was handled quickly and that valve 2KC-82B was restored to en
operable condition as quickly as possible. However, Unit 2 was in Mode 5 at the time of the

I discovery; therefore, neither the valve nor the KC system were required to be operable.

Ths work was performed satisf actorily and the valve was restored to operable stat as at 2015
on March 7, 1992.

Subsequently, Problem Investigation Report (PIR) 2-M92-0070 was initiated by the Component
Engineering person reaponsible for butterfly valves. The purpose of the PIR was to further
investigate the event and ensure adequate corrective actions were taken. As a part of the
ovaluation process associated with the PIR, a Design Er.gineering Operability Evaluation was

! performed to determine past operability for valve 2KC-82B.
I
i

!

| As a result, the following recommendation was made cc. March 18, 1992,
t

| Past Operability Recommendation

Valve 2KC-828 is recommended to be inoperable as a result of a degraded actuator to

I valve bolting configuration. The analysis 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
conditions.

| Bscause of uhis evaluation, the valve is considered to be past inoperable for an unknown

!

|
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pariod due to seismic considerations but was determined oresently operable c. e to the repairs

made on March 7, 1992.

Conclusion

This event is assigned a cause of Equipment Failure due to the f ailed bolts which secure the
actuator to the valve body on valve 2KC-828. Two of the four bolte had f ailed at an unknown
time prior to discovery. One of the remaining bolts was determined to 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 was determined that valve 2KC-82B was technically inoperable for an
unknown period prior to March 5, 1992.

Two bolt heads 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 confidant with the results of the visual inspection and subsequently determined
that a full metallurgical analysis was 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 sectionei area of the mounting bolts was reduced due to corrosion from a packing leak
on valve 2KC-82B. The bolts finally broke in brittle f ailure due to the- tensile load applied

, _

by tne weight of the valve actuator on the necked down bolts. A s econch.x, 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 leakl

' on valve 27.C-82B, which had self-sealed at some previous unknown time. The actuator for

valve 2KC-82B is oriented horizontally such that leakage from the valve stem will wet the
valve operator mounting sits. The identical valves on the redundant train (2KC-57A, ESF

Rasidual Heat Removal Heat Exchanger 2A Outlet Flow Control) and Unit 1, (lKC-57A, ESF

i Residual Heat Removal Heat Exchanger lA outlet Flow Control, and 1KC-828, ESF Residual Heat
,

| Removal Heat Exchanger 1B Outlet flow Control) are not oriented in the same position and
|

| therefore are not susceptible to a similar failure.

l

It has been determined that the problem does not represent an irrmediate 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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Those bolts will be examined by MES personnel and appropriate metallurgical analysis will be
perf ormed as deemed necessary. During analysis of the event, MES Component Engineering

personnel considered changing the mounting orientation of valve 2KC-82B to eliminate the
posutbility of future p_cking leaks affecting the valve mounting bolts. This option was

eliminated because of other existing interference items. Therefore, a long term periodic

inspection activity will be initiated to inspect the mounting bolte for va.ve 2KC-82B.

A review of the Operating Experience Program Data Base for the 24 months prior to this event
revealed no events which involved an inoperable train due to E;uipment Failure or Possible
Equipment Failure. Therefore, this event is not considered recurring.

This event is Nuclear Plant Reliability Data System (NFRDS) reportable.

There were no personnel 1:. juries, radiation overexposures, or uncontrolled releases of
radioactive material as a result of this event.

CORRECTIVE ACTIONS:

Immediate: 1) MES personnel generated emergency work request 507452 to repair valve 2KC-
82B.

2) The valve operator mounting bolts were replaced on valve 2KC-82B as
directed by work request 507452.

f 3) MES Component Engineering personnel began an evaluation of the broken /
missing bolts on valve 2KC-82B.

Subsequent: 1) A determination was made by MES Component Engineering personnel that a PIR
was needed to ensure adequate resolution of the proolem; therercre, PIR 2-
M92-0070 was generated.

n

2) A past operability evaluation was performed by Design Engineering
personnel for valve 2KC-82B.

3) MES Component Engineering personnel performed a visual inspectica of the
identical valves on the redundant train and Unit 1.

4) McGuire Component Engineering personnel informed Catawba Component
|
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Engineering personnel of the bolting failure for their evaluation of
similar problems at Catawba.

Plenned: 1) The actuator mounting bolts 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 Engineering personnel will work with Design Engineering
personnel to evaluate the effects of flow induced vibration on ralve 2KC-
82B and determine if additional support is needed.

4) MES Component Engineering personnel will implement a preventative
maintenance activity to inspect the actuator mounting bolts on valve 2KC-
828.

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

SAFETY ANALYSIS:
Bscause this investigation was unable to determine the exact time of bolt failure, it must
be conservatively assumed that the failure occurred during a mode when valve 2KC-82B was
required to be operable. The Past Operability Evaluation concluded that the stresses exerted
on the remaining bolt exceed the yield stress in shear of 60 kai for the analyzsd SA-193
Grade B7 bolting. The evaluation also determined .4at upon failure of the remaining bolt
resulting from flew 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 was in Mode 5 (cold shutdown) at the time of discovery. 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 safety position (full open) in 1.4 seconds.
The required time to assume this position is 60 seconds.

There have been no seismic events at this site. Based on the ES7 test results from the
previous day, it in reasonablu *.o assume that in the event of a design basis accident without
a seismic event, the valve would have again performed satisf actorily. If the bolt had f ailed
from flow induced vibration, Control Room personnel would have been able to place the unit
in a condition in which the NO system would have been capable of performing its design
function. Additionally, if the actuator had completely separated f roto the valve while that

.
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.

i

train was in service, the established flow through the valve would have been sufficient to

keep the valve in the open position.

.

1

- - _ _ _ _ _ _ _ _ _ _ _



,.
. . _

.u - - - - - -

__, , -

*

LVCENSEE EVENT REPORT (LER) TEXT CONTINUATION

. rentn un) teatr rJkstP(2) :.tm rara t s , P u tt3)
~

YENt SEQ'JEF!!A1, RZYIS!CM
rJxsta rmen

McGuire Nuclear Station, Unit 2 05000 370 92 03 0 8 or 8

e- --m
)

&
~~ %

,

O O
/-

(f ) |

< ,

1 1
.,

[ 0
0

._

O O 1
MOUNTING BOLTS

|
., ,

,-, su
j - W I' i,, .

-
>-

-

i s

m7h_ % v ;L ', ;, ,

.e.
,_w. 1 I ,-

, , , ,, c -

'di" 9 m r
: agpr '

-

42"N S -4E
A

BuTTERFLv
V A L V F_

_ _. .._ -


