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On February 3, 1988, during an NRC Equipment Qualification (EQ) Inspection, a
damaged Residual Heat Removal (ND) System Rotork Electric Motor Operated (EMO)
valve actuator was discovered. The Unit was in Mode 6, Refueling, at the time of
discovery. The motor was found disconnected from the actuator with its
electrical wiring intact. An investigation established that the torque/limit
switch on the actuator, which stops valve motion upon full travel, had been
bypassed under a Corrective Maintenance work request (WR). The bypassed
torque/limit switch resulted in the motor stalling and subsequently ejecting
itself from the actuator. This type of failure had previously occurred in April
1986. After the 1986 incident, it was discovered that in 1978 the manufacturer
had increased the size of the motor mounting bolts on certain type actuators.
When an affected motor manufactured after 1978 is mounted to an affected actuator
manufactured before 1978, a sleeve and washer assembly must be used. Unit 2 has
operated in all modes with an improperly installed motor on the 2ND2A valve
actuator. This incident has been attributed to an installation deficiency due to
improper installation of the motor to the actuator during maintenance in July of
1985. This incident has also been attributed to a management deficiency. After
the 1986 incident, a Nonconforming Item (NCI) report was not written because of
the incorrect motor to actuator fit. A Nuclear Station Problem Report was
originated following the 2ND36B incident but that program did not require that a
more generic evaluation be performed. The ND System actuator was repaired and
returned to service. The health and safety of the public were unaffected by this
incident. Although this event was determined to be non-reportable this LER is
being submitted as a voluntary report for information purposes only.
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BACKGROUND:

Rotork Electric Motor (IIS:MO) Operators (EMO)s are used throughout the station
for remote valve (EIIS:V) operation. There are ..rious sizes depending on the
valve and system requirements. There are also two different qualifications of
actuators used in safety related applications at Catawba. The NA-1 is qualified
for use inside Containment and the NA-2 is qualified for use outside Containment.

DESCRIPTION OF INCIDENT:

On February 3, 1988, an NRC Equipment Qualification (EQ) team arrived on site to
conduct an audit of the Catawba Nuclear Station EQ program. As part of the
audit, the inspectors were required to visually inspect pre-selected items for
compliance. During this phase of the audit an inspector found the motor on the
Rotork Actuator for 2ND2A, Residual Heat Removal (EIIS:BP) (ND) Pump 2A Suction
valve, to be separated from the actuator. A follow-up investigation into the
cause of the failure disclosed that the actuator was damaged when the
torque/limit switch contacts were bypassed under an Operations work request. The
bypassed torque/lirit switch prevented the motor from de-energizing when the
valve reached its /ul. open posi’ ~on. This resulted in the valve backseating and
the motor Jitering a stalled condition and subsequently ejecting itself from the
actuator. Furthec analysis disclosed that the motor had pulled free over its
socket head mounting bolts and washers leaving the bolts and washers in place.
This was an unexpected failure mode and prompted an inquiry into the possibility
of an equipment deficiency that may have sailety significance. This inquiry
disclosed a similar failure on April 10,1986. An identical actuator was being
set up for torque certification using the Rotork test bench when the motor
stalled and ejected itself. This failure was attributed to the mounting of a
post 1978 manufactured NA-1 motor to an a pre 1978 manufactured NA-1 actuator
gear case. The post 1978 NA-1 motor has significantly larger mounting holes than
a pre 1978 NA-1 motor which caused it to have an insufficient bolt head to motor
mating surface and will allow the motor to pull free of the actuator housing when
the motor enters an 2xcessive load condition. At that time, the Instrumentation
and Electrical (IAE) responsible Engineer contacted Design Engineering (DE) and
informed them of the problem. DE responded with a modification to the NA-1
motors that was recommended to them by the manufacturer in November of 1982.

This modification required the use of a sleeve and washer assembly to reduce the
motor mounting hole size and increase the bolt to motor loading surface when an
NA-1 motor is mounted to an NA-Z actuator. This modification prevents the motor
from pulling free of the actuator. There was no follow-up action in 1982 by
either Design Engineering or the Station to determine if there were any other
affected actuators at Catawba. [t was assumed that the problem was only a motor
mounting problem between the NA-1 motor and the NA-2 actuator and had no safety
significance., It was not until the 1986 incident that it was realized that the
problem extended to the pre 1978 actuator and the post 1978 motor.

Subsequent to the failure of 2ND2A, a follow-up investigation identified two
additional affected actuators, 2NVB9A, Reactor (EIIS:RCT) Coolant (EIIS:AB) Pump
(EIIS:P) Seal Return Containment Isolation valve, and 1WLB05A, Reactor Coolant
Drain Tank (EIIS:TK) Pump Discharge Containment Isolation valve. These actuator
motocs were modified and the valves returned to service.
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CONCLUSION:

This incident has been attributed to an installation deficiency due to improper
installation of the motor to actuator on valve 2ND2A during Maintenance in July
1985. The failure of 2ND2A was the result of mounting a post 1978 Rotork motor
to a pre 1978 Rotork actuator without the proper mounting hardware.

This incident has also been attributed to a management deficiency. This
deficiency was recognized in 1986 when 2ND36B, ND Pump 2B Suction valve, ejected
its motor while undergoing bench certification. The 2ND36B incident was not
reported using a Non-Conforming Item (NCI) report. Had an NCI been written, the
requirements for follow-up action would have identified the problem with 2ND2A,
IWL805A, and 2NV89A, and this incident would not have occurred. A Nuclear Station
Problem Report was issued on the 2ND36B incident, but that program did not ensure
additional generic follow-up which would have identified the 2NDZA problem.

Since the 2ND36B incident, the NCI program was replaced in September 1986, with a
program more suitable to identifying this type of problem. The new program
requires a Problem Investigation Report (PIR) be written by the responsible
individual when follow-up action is required after a problem has been identified.
This ensures that all responsible support groups are notified of the problem and
that each group responds to those action items assigned, until a satisfactory
resolution is achieved, and also requires a generic review fcr similar problems.

The practice of installing jumpers using maintenance work requests was identified
as a violation of Station Directives prior to the discovery of this incident.
Corrective measures have been taken to ensure compliance in the future.

Design Engineering reviewed the stress on the affected valve and determined that
the actuator failure did not adversely affect the valve itself.

There have been no previous incidents in which an improperly installed component
has caused a Rotork actuator to become inoperable. Therefore, this type of
incident is nonrecurring.

A review of NFRDS did not reveal any previous failures of Type 90, Rotork
Actuators due to installation or maintenance related problems. The fai ure of
2ND2A will be reported to NPRDS.

CORRECTIVE ACTIONS:

SUBSEQUENT
(1) TAE repaired 2ND2A and it was returned to service.

(2) 1AE reviewed all appropriate work request and determined that there
were two additional affected valves currently installed in the plant.

(3) IAE repaired the two affected valves.
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(4) TAE revised appropriate procedures to ensure that additional hardware
is also installed on the affected type of Rotork actuators.

SAFETY ANALYSIS:

The motor on the valve actuator for 2ND2A ejected itself due to backseating
causing the motor to stall. Had an actual Design Based Event (DBE) occurred
during normal operating conditions, 2ND2A would have moved to its safe position,
Train B of ND was also available at the time of this incident. 1WLB05A and
2NVB9A are size 11 actuators. These type actuators were shown by testing at
McGuire to have enough loading area on the bolt motor mounting surface not to be
affected.

The health and safety of the public were unaffected by this incident.
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DukeE POwWER COMPANY
P.O, BOX 331898
CHARLOTTE, N.O, 282482
HAL B. TUCKER TELEPHONE

VICE PRESIDENT (704) 373-489
NUCLEAN FRODUCTION

March 31, 1988

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

Subject: Catawba Nuclear Station, Unit 2
Docket No. 50-414
LER 414/88-10

Gent lemen:

Pursuant to 10 CFR 50.73 Section (a) (1) and (d), attached is Licensee Event Report
414/88-10 concerning a failure of a Rotork actuator on a Residual Heat Removal
valve due to installation and management deficiencies. This event vas considered
to be of no significance with respect to the health and safety of the public.

Very truly yours,

TlB ke

Hal B. Tucker

JGT/10013/sbn
Attachment
xc: Dr. J. Nelson Grace American Nuclear Insurers
Regional Aaministrator, Region II c/o Dottie Sherman, ANI Library
U. S. Nuclear Regulatory Commission The Exchange, Suite 245
101 Marietta Street, NW, Suite 2900 270 Farmington Avenue
Atlanta, Georgia 30323 Farmington, CT 06032
M&M Nuclear Consultants Mr. P. K. Van Doorn
1221 Avenue of the Americas NRC Resident Inspector
New York, New York 10020 Catawba Nuclear Station
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