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On February 5, 1988, at approximately 0600 hours, an inspection of Unit 2
Limitorque Valve Actuator T-drain drainage holes was completed in response to
concerns identified by an NRC Environmental Qualification (EQ) Inspection Team
and revealed that T-drains had been painted over or were missing on 22 Unit 2
valves with Limitorque valve actuators. Unit 2 was in Mode 6 refueling at the
time of discovery. By 1630 hours, inspection of accessible Limitorque actuators
on Unit I valves revealed that 15 actuators had missing or paint clogged
T-drains. Shutdown of Unit I commenced at 1748 hours from 98 percent power to
allow for the inspection of T-drains inside containment. During the inspection

| following Unit shutdown on February 6, 1988, 5 additional valves with missing.or
'

paint clogged T-drains were discovered. The T-drains are required to maintain
the actuator environmental qualifications. Both Units have operated in all modes
with paint clogged and missing Limitorque actuator T-drains. This incident is
attributed to a construction deficiency. A lack of communication regarding the

| function and significance of T-drains resulted in the inadvertent painting of the
'

T-drains prior to initial start-up. This incident is additionally attributed to

a management deficiency. Inadequate administrative controls were implemented to
| ensure that T-drains remained installed and capable of draining, and no training

had been provided to station personnel regarding T-drain installation or
inspection requirements. All painters will be periodically retrained to the

j

I painting procedure, which now includes precautions for T-drains. All missing and

paint clogged T-drains have been repaired or replaced. The health and safety of

the public were unaffected by this incident, 14,
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BACKGROUND:

Various Limitorque Model SB, SMB, and SBD Containment Ch&mber actuators
(insulation class RH) are utilized in the Containment Buildings and Steam
Doghouses on active valve (EIIS:V) applications. The same actuators may also be
used in other areas of the station. These actuators are environmentally
qualified for service in harsh environments which may exist following a loss of
coolant accident (LOCA), Main Steam line break (MSLB) or other high energy line
breaks (HELB's).

Environmental qualification (EQ) testing of these Limitorque actuators was
conducted with T-drain (EIIS:DRN) plugs installed on the actuator motors
(EIIS:MO). Since the Limitorque actuator motors are not completely scaled from
their installed environment, the T-drains were designed to allow for drainage of
condensate formed following steam entrapment in the motor compartment under
accident conditions. This was intended to prevent possible saturation of the
motor insulation and short circuiting of the motor leading to actuator failure. -

The T-drains also provide the primary internal to external pressure equalization
path within the actuator motor. To maintain the EQ of the actuators, they must
match the configuration used in the Limitorque LOCA Chamber Test, which included
installed T-drain plugs. Only RH class Limitorque actuators in active valve
applications are required to have T-drains to maintain their EQ.

The valve actuators are shipped by Limitorque without the T-drains installed.
Solid drain plugs are utilized for shipment. The T-drains are bagged along with
installation instructions and are attached to the actuator. Installation of the
T-drains is to be accomplished following actuator attachment to the valve, to
account for the motor orientation. The two lowest solid drain plugs on the motor
should then be removed and replaced with T-drains to provide for drainage.

A T-drain is fabricated using a threaded 3/8 inch stainless steel drain plug.
The plug is drilled through the center from the inside end but not completely
through the outer square end. The outer square end is then drilled completely
through the side and intersects the center drill hole to provide a "T" drain
path. The drilled holes are 1/8 inch in diameter.

Technical Specification 3.4.11 requires that at least one Reactor (EIIS:RCT)
Coolant System (EIIS:AB) vent path consisting of at least two valves in series
powered from emergency buses shall be operabic and closed at the Reactor vessel
head and the Pressurizer (EIIS:PRZ) steam space. This Technical Specification is
applicable in Mode 1, Power Operation, . ode 2, Start-up, Mode 3, Hot Standby, and
Mode 4, Hot Shutdown.

DESCRIPTION OF INCIDENT:

In May of 1984, Duke Power Company's Design Engineering (D/E) Department received
an inquiry from Catawba Nuclear Station (CNS) Nuclear Production Department (NPD)
personnel regarding the proper disposition of T-drain plugs that had been found
near two Limitorque actuators in the Auxiliary Building. On May 16, 1984, D/E
issued a letter to CNS which described the EQ requirements for installation of
T-drains and listed the valves affected on both Catawba Units.
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On July 6, 1984, Duke Power Significant Deficiency Report No. SD 413-414/84-15
was issued by NPD to the Nuclear Regulatory Commission (NRC) describing the
failure to initially install the T-drains. The report provided a list of all
Unit 1 and 2 valve actuators requiring T-drains and committed the station to
their installation prior to initial criticality of Unit 1 and prior to initial
fuel load on Unit 2.

On August 16, 1984, D/E issued a letter to NPD and Construction providing
additional guidelines for installation of T-drains. On September 28, 1984, Unit
1 entered Mode 4, following initial fuel loading. Final painting of all Unit 1
areas was essentially completed at this time. On November 12, 1984, the Duke
Power Instrumentation and Electrical (IAE) section changed IP/0/A/3820/04,
Operating Checkout of Limitorque and Rotork Actuators, to include a requirement
to check that T-drains are installed and will drain properly, in the General
Inspection section of the procedure. Other inspections were included in this
section and only one sign off for the section was required on the associated
enclosure. -

On October 8, 1985, a Construction Mechanical Technical Support Technician
initiated a Nonconforming Item (NCI) Report documenting discovery of a Unit 2
Limitorque valve actuator's T-drains which had been painted and the drain holes
obstructed. One plug was completely obstructed and the other plug's holes were
filled in such a manner that the ability to drain was questionable. As a follow
up to this report, all other Unit 2 Limitorque actuators with T-drains were
inspected between October 11, and October 19, 1985. Eighteen additional Unit 2
Limitorque actuators were discovered to have paint intrusion into the T-drain
holes.

On October 18, 1985, Construction Painter Supervisors were verbally informed to
caution the painters not to paint T-drains.

On October 23, 1985, the Construction Department informed CNS NPD of the T-drain
problem identified on Unit 2. The letter committed Construction to repairing
T-drains on Unit 2 valves only. By November 29, 1985, Construction had repaired
all the Unit 2 T-drains previously discovered to have been clogged with paint.

On November 12, 1985, following an investigation of the T-drain incident,
Construction personnel recommended that Mechanical Technical Support compile a
list of items which could be adversely affected by coating applications. Upon
list completion, Construction Procedure 744, Administrative Control of Applied
Coatings, was to be revised to include special precautionary instructions and the
painter craft were to be retrained to the procedure.

On November 15, 1985, the CNS NPD Compliance Assistant originated a Memo to File
documenting the inspection results of 10 Unit 1 Limitorque actuator T-drains
which revealed no discrepancies. Based upon this inspection, total inspection
was not considered to be necessary and Unit I was considered not to have the
T-drain problem. (These 10 actuators were also inspected in February 1988, with
no discrepancies found.)

_
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On February 7, 1986, Construction painters received documented training on the
revised painting procedure. The training included the identification of
mechanical items that were not to be painted (including T-drains) to prevent
damage or rendering the equipment inoperable. Final painting of Unit 2 areas (in
preparation for turnover to NPD) had been taking place prior to this training.

On April 12, 1986, at 2346 hours, Unit 2 entered Mode 4, following initial fuel
loading. Since it is believed that the Reactor Vessel Vent valve T-drains were
already painted at the time, the violation of Technical Specification 3.4.11
began when Unit 2 entered Mode 4. On December 25, 1987, at 1147 hours, Unit 2
entered Mode 5, Cold Shutdown, ending the violation of Technical Specification
3.4.11.

During the first week of February, 1988, an NRC EQ inspection team discovered
some Limitorque actuator T-drains in Unit 2 Containment with paint intrusion into
the T-drain holes. IAE personnel began a complete inspection of Unit 2
Limitorque actuators with T-drains. On February 5, 1988, at approximately 0600 .

hours, the inspection was completed. In total, 22 Unit 2 Limitorque actuators
were discovered to have missing or painted T-drains. The T-drains were repaired
or replaced as required during the inspection. Since no precise as-found
conditions were required to be docuaented during the inspections, the extent of
the paint intrusion into each T-drain (i.e., fully or partially clogged) was not
recorded.

An inspection of accessible Unit 1 Limitorque actuators in the Auxiliary Building
was then conducted. This inspection was completed at approximately 1630 hours,
on February 5, 1988, and revealed 15 actuators with missing or painted T-drains.
The T-drains were repaired or replaced as required during the inspection.

To permit inspection of the Limitorque actuators with T-drains inside Unit 1
Containment, a Unit 1 shutdown was commenced at 1748 hours, on February 5, 1988,
from 98 percent power.

On February 6, 1988, at 0550 hours, Unit 1 entered Mode 4 and the inspection of
Limitorque actuators inside Containment wts commenced. The inspection resulted
in the discovery of 5 additional valve actuators with missing or paint clogged
T-drains. The T-drains were replaced or repaired at the time of the inspection.
Again, no precise as found conditions were recorded to document the extent of
paint intrusion into each T-drain.

On February 7, 1988, at 0708 hours, Unit I was returned to Mode 1, Power
Operation.

CONCLUSION:

This incident is attributed to a construction deficiency. A lack of
communication regarding the function and significance of T-drains resulted in the

: inadvertent painting of the T-drains during preparation for final area turnovers
I from Construction to the NPD. The stainless steel T-drains never required
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painting. However, the painters were not trained in time to prevent the paint
blockage of T-drains on Unit 1 and were apparently trained too late to prevent
paint blockage of Unit 2 T-drains during final painting of Unit 2 areas.

Since formal training of the painters was not conducted until 3 months after all
Unit 2 T-drains had been repaired, another inspection should have been initiated
at that time. It is suspected that the T-drains discovered to be painted on Unit
2 on February 5, 1988, were inadvertently painted between October 29, 1985, and
February 7, 1986. During that time, there is no documentation showing which
painters received verbal instructions not to paint T-drains. Therefore, it is
assumed that some painters were not informed. Final painting of Unit 2 areas was
taking place during that period of time.

The Central Division of the Construction and Maintenance Department (CMD) has
committed to initial and periodic retraining of all painters, which will include
T-drain precautions.

This incident is additionally attributed to a management deficiency. Inadequate
administrative controls were implemented to ensure that T-drains remained
installed and capable of draining. Additionally, station personnel were not
trained to properly install or inspect T-drains.

The Mechanical Maintenance (MM) procedure for maintenance of Limitorque actuators
does not provide sufficient instructions to ensure that T-drains are properly
installed by personnel that have not received detailed training on T-drains. The
IAE procedure for Limitorque actuators operational checkout also does not provide
adequate instructions to ensure that T-drains are properly installed and capable
of draining when inspected by personnel that have not received detailed training
on T-drains.

MM and IAE have committed to coordinate the procedure and policy changes
necessary to ensure that T-drains are installed properly and inspected for
blockage during actuator maintenance and replacement. Additionally, IAE will
provide EQ training to appropriate personnel. This training will include
specific instructions for T-drain installation and inspection requirements.

The appropriate IAE Limicorque actuator procedures will be revised to include a
separate signoff verifring that T-drains are properly installed and capable of
draining. Until all procedure and policy changes have been developed and
implemented, close management involvement with any Limitorque actuator repairs /
replacement will be maintained to ensure T-drain requirements are met.

Additionally, the IAE section is organizing a committee to review the Equipment
Qualification Reference Index (EQRI) to ensare the station is in compliance with
applicable regulatory commitments and EQ requirements. The committee will
consist of members from station IAE, Projects, and MM, General Office IAE, D/E,
CMD, and the Transmission Department.

The Station Maintenance Planning Section is currently evaluating the work request
program for the feasibility of issuing Standing Work Requests (SWR's) or work
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requests, with specific EQ precautions, for jobs in which painting is involved

and EQ is a concern.

Of the 11 valve actuators discovered to have missing T-drains, a work request
history search did not reveal replacement or repair activities on 3 actuators.
It is possible that the T-drains were not originally installed, or that they were
removed after installation and the documentation has not been located or does not
exist. Two of the actuators had 1 T-drain installed and 1 T-drain missing.

Three of the 11 valve actuators discovered to have missing T-drains have been
determined not to require them because they are not on the active valve list.
This is documented in a letter fro D/E to IAE dated July 25, 1984.

The remaining 5 actuators found with missing T-drains, have all been replaced
since initial start-up of the Units. It is suspected that the T-drains were not
installed in the actuator motors when the actuators were replaced.

.

The random inspection of 10 Unit 1 Limitorque actuators performed in November,
1985, is not considered to be a deficiency. Random inspections of small
percentages of a population are generally considered to be an acceptable
indication of the status of the entire population. Based upon the outcome of an
initial sampling, further inspections are determined to be necessary or not
required. In this case, 10 actuators out of 94 total (~10%) were randomly
selected for inspection. The inspection revealed no discrepancies. Therefore,
the problem was considered not to exist on Unit 1 actuators and no further
inspection was conducted. A larger sampling may or may not have identified the
problem at the time. Only a complete inspection would have discovered and
corrected the Unit 1 T-drain deficiencies in November, 1985.

.
All required Limitorque actuator T-drains are now properly installed and capable

! of draining on both Units.

There have been several previous incidents at Catawba involving non-
environmantally qualified equipment (see LER 413/87-43, LER 413/88-03 and LER

| 413/88-05). However, the corrective actions taken as a result of those incidents

| could not have prevented this event. These type of incidents are considered to
be recurring.'

This incident is not NPRDS reportable since no equipment failures were involved.

CORRECTIVE ACTIONS:

SUBSEQUENT

(1) Affected Unit 2 Limitorque actuator T-drains were repaired / replaced.

(2) Accessible Unit 1 Limitorque actuators with T-drains were inspected and
repaired as necessary.

(3) Unit I war shutdown to allow inspection of Limitorque actuators with
T-drains inside Containment.
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(4) Affected Limitorque actuator T-drains inside Unit 1 Containment were
inspected and repaired as necessary.

PLANNED

(1) A committee to review the Equipment Qualification Reference Index
(EQLI) will be established to ensure compliance. This will verify the
station is in compliance with any regulatory commitments.

(2) The possibility of issuing work requests or standing work requests,
with specific EQ limits, for each task requiring painting will be
evaluated.

(3) McGuire Nuclear Station (HNS) will be contacted and their response and
actions on this matter will be reviewed for applicability to CNS.

(4) Specific training will be introduced on Limitorque valve actuators in -
the upcoming EQ Training. T-drain plugs will be emphasized.

(5) Steps in the actuator procedures to verify drain plugs are present and
drain holes are clear will be clarified.

(6) Policy and HM Limitorque actuator / valve procedure changes will be
coordinated to better define T-drain installation requirements and
responsibilities.

(7) A method to provide initial and periodic training on painting
procedures to the painting craft personnel will be developed and
implemented. Training is to include T-drain precautions.

SAFETY ANALYSIS:

Following the discovery of missing and paint clogged T-drains on Unit 1 and Unit
2 Limitorque actuators, D/E was requested to evaluate the operability of the
affected valves and the safety significance of the incident.

Auxiliary Building HELB's are not as severe as those postulated for the
Containment Building. Further, they are much shorter lived and are not
associated with a pressure spike as are Containment HELB's. Also, Auxiliary
Building HELB's are bounded by Limitorque B0003 qualification parameters; B0003
motors do not employ T-drains. By the above reasoning, D/E concluded that
Auxiliary Building Limitorques do not require T-drains and are considered to have
been operable during this incident.

Containment Isolation valve actuators receive a High Containment Pressure (S )
T

Signal at 1 psig and are required to close within one minute. Repositioning
thereafter is not required. Addressing the two functions served by T-drains: 1)
Pressure equalization is not a concern since cable entrances are not scaled and
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the limit switch compartment is vented to the motor via the motor lead wire-way;
and 2) Required operability time during the accident is so short (less than 1
minute) that the amount of condensation accumulat!ng would be negligible.

The maximum condensation occurring was calculated by D/E to be 1.25 cubic inches
or approximately 1.5 tablespoons. This ia conservatively based upon the worst
case lower Containment conditions of a steam environment at 15 psig and 330
degrees F. The internal volume of the largest actuator involved (SMB-00) was used
(.66 cubic feet). This includes both the limit switch and motor compartments
which were assumed to be totally empty. The condensation calculated would result
from the existing operator atmosphere being totally and instantly replaced with
the new conditions (steam at 330 degrees F and 15 psig). The small amount of
water vapor would begin to condense inside the actuator and be evenly distributed
on all exposed surfaces with the majority occurring in *he large limit switch
housing.

As shown by these very conservative assumptions, only a small amount of water is .
involved and would realistically be much smaller than calculated for the time
interval involved. Therefore, the ability of the Containment Isolation valve
actuators involved to fulfill their safety function would likely not have been
compromised. The affected valves are identified as valves with Containment
Isolation functions located inside Containment.

The remaining valves inside the Containments (other than the Reactor Vessel Vent
valves and Hydrogen Skimmer Fan Inlet valves) with missing or paint clogged
T-drains do not receive safety signals to reposition and are not required
post-accident. Therefore, their operability is not a nuclear safety concern.

The operability of the Unit 2 Reactor Vessel Vent valves with paint clogged
T-drains is considered to be questionable by Duke Power D/E following a RELB
inside Containment. This is due to the longer elapsed time following an accident

|

| (prior to cycling) in which additional condensation could collect inside the
'

actuator motors. It is desirable to be capable of cycling these valves following
a small break LOCA in order to regain controlled Reactor Coolant (NC) circulation

;

I in the event that a non-condensible bubble has formed in the upper head. The

| main concern is cooling the core. Removing the non-condensibic gas provides for
| a controlled cooldown by allowing subcooled liquid to freely flow through the
'

Reactor vessel to remove decay heat.
|

| In a Three Mile Island (TMI) type scenario in which multiple operator errors and
' equipment malfunctions may have resulted in a pressurized NC System with a

non-condensible void in the Reactor vessel head, the core can be cooled by

| alternate means such as opening the power operated relief valves (PORV's) and
operating the Charging (NV) and Safety Injection (NI) pumps (EIIS:P).'

There will not be a significant amount of hydrogen generated during a Design
Basis Accident (DBA). This is a result of emergency procedures which focus on
maintaining subcooling margin. This implies that the core remains covered and
saturated conditions do not exist in the core. This along with some coolant
circulation and feedwater being supplied to the Steam Generators (EIIS:SG)
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(S/G's) will cool the core v'a natural or forced circulation. Therefore,
assuming accidents within DBA assumptions, there would be no need to cycle the
Reactor Vessel Vent valves.

In a moderate to large break LOCA, the Reactor Vessel Vent valves are of little
value. This is because non-condensibles are vented out of the break and
saturation conditions cannot be avoided.

The Unit 2 Reactor Vessel Vent valves are considered to have been inoperable
since entrance of the Unit into Mode 4, following initial fuel loading. This
was a violation of Technical Specification 3.4.11, because the valves may not
have been capable of fulfilling their intended safety function following a HELB
in Containment (due to their actuator motor T-drains being clogged with paint).
However, for DBA's these valves are not required to cycle.

The Unit 1 Hydrogen Skimmer (VX) Fan (EIIS: FAN) Inlet Isolation valve / actuators
are installed in upper Ccatainment and would therefore be subjected to a much .

less humid environment (post accident) than identical valves / actuators in lower
Containment. This is because upper and icwer Containment are separated by a
divider barrier with minimal bypass leakage. All potential sources of HELB's are
located inside lower Containment. Any significant steam leakage must pass
through the Ice Condenser (EIIS:COND) where it will be condensed prior to
reaching upper Containment.

The VX Fan Inlet valves receive a signal to open 10 minutes following a High High
Containment Pressure Signal (SP). The valves are required to opun within 1
minute of receipt of the open signal. Therefore, the actuators would only have
to remain operable for 11 minutes following the postulated accident to fulfill
their intended safety function.

i Since the amount of condensation accumulating in the VX Inlet valve actuator
; motors would be negligible within 11 minutes, the valves would have opened if
I needed. Therefore, the VX actuators / valves were operable during the period of

time in question.

| While T-drains must be installed for Limitorque "Containment chamber" actuators
to be in their qualified configuration, it is demonstrated that clogged or
missing T-drains on all affected actuators did not compromise nuclear safety for
the period this situation existed.

|

| This incident is reportable pursuant to 10 CFR 50.73, Section (a)(2)(1)(A) and
| Section (a)(2)(1)(B).
,

| The health and safety of the public were not affected by the incident.
,
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DUKE POWER GOMPANY !

P.O.1MDC OG189 ]
CHARLOTTE, N.C. 28342

HALB. TUCKER TE1.EPHONE
- ncs Parem ==T (704) 373-4531

ptCLEAR PROOTCTION

March 7, 1988 -

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

Subj ect: Catawba Nuclear Station, Unit 1

Docket No. 50-413
LER 413/88-09

Gentlemen:

Pursuant to 10 CFR 50.73 Section (a) (1) and (d), attached is Licensee Event Report
413/88-09 concerning a Technical Specification violation because environmental
qualifications of Limitorque actuators were not maintained. This event was
considered to be of no significance with respect to the health and safety of the
public.

Very truly yours,

#

xd$s/ '

,

Hal B. Tucker

JGT/1499/sbn

Attachment

xc: Dr. J. Nelson Grace American Nuclear Insurers
Regional Administrator, 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

INPO Records Center
Suite 1500 g,
1100 Circle 75 Parkway

'Atlanta, Georgia 30339 g


