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manufactured from Melamine had two

to the valve and/or motor operator.

switch trips at 95 to 100% closed.

reported in a supplemental report.

its steel shaft causing premature torque switch actuation.
cam lug can break potentially causing failure of the torque switch and subsequent damage

ABSTRACT [Limit to 1400 speces, l.e., spproximately lifteen single-space typewritten lines) {16}

On June 15, 1988 after a Plant investigation and evaluation, two problems with Limitorque
Model SMB-000 and SMB-00 Motor Operators found during the Spring 1988 Refueling and
Maintenance-Outage were determined to be reportable per 10CFR Part 21 and 10CFR
50.73(a)(2)(v). On May 15, 1988 during Valve/Motor Operator (MOVATS) testing , outboard
isolation main steamline drain valve (MS-V-67B) operated erratically.
found that Limitorque Model SMB-000 and SMB-00 Valve Motor Operator torque switches
potential defects. First, the cam block can bind on
Secondly, the torque switch

The investigation to date

Limitorque Motor Operator torque switches with one or both defects.
operators found with defects, 14 are Model SMB-000 and 2 are Model SMB-00.
valves found with defects has a safety-related function.
Steam Supply Shutoff System (NS4) Vvalves and six are Main Steamline Leakage Control
(MSLC) System valves. The three remaining valves are in the Reactor Core Isolation
Cooling (RCIC), Containment Atmosphere Control (CAC), Fuel Pool Cooling FPC System, and
Containment Instrument Air (CIA), one valve in each system.
evaluated to have two potential safety hazards.
have their safety-related valve direction (open or close) torque switch bypassed;
however, in the close direction the torque switch is reactivated when the valve limit
This means the potential exists for valves to not
fully-close. For the cam lug breaking problem, the torque switch could fail to operate
and the valve and/or motor operator could be damaged.
defects identified failed to operate.
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has identified 16

These defects have been
For the cam binding problem where valves

To date none of the valves with
At this time the cause of these defects is
unknown. An engineering study is ongoing to determine the causes and the results will be
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An investigation

Of the 16 motor
Each of the
Six of the valves are Nuclear
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Abstract (Continued)

The immediate corrective action was to rep]ace all Melamine torque switches in SMB-000
and SMB-00 Motor Operators located in the steam tunnel and containment. Future
corrective actions include: all safety-re]ated SMB-000 and SMB-00 motor operators were
inspected or otherwise justified prior to Plant startup, an engineering evaluation will
be performed to determine the cause of the two defects, and an evaluation of the balance
of plant SMB-000 and SMB-00 will be done.

Plant Conditions

a) Power Level - 0%
b) Plant Mode -~ 4 (Cold Shutdown)

Event Description

On June 15, 1988 after a Plant investigation and evaluation two problems with Limitorque
Model SMB-000 and SMB-00 Motor Operators found during the Spring 1988 Refueling and
Malnte?a??e)?uyage were determined to be reportable per 10CFR Part 21 and per 10CFR
50.73 (a)(2)(v

On May 5, 1988, during Valve/Motor Operator (MOVATS) testing, Outboard Main Steamline
Iso]at1on Dra1n Valve (MS-V-67B) operated erratically. An investigation of the problem
revealed that the cam-block of the open direction torque switch was binding on its steel
shaft causing premature and erratic actuation of the torque switch. At disassembly, the
normally free-running shift/cam could hardly be operated by hand. Preliminary analysis

" is that the cam block became distorted resulting in it b1nd1ng on the steel shaft, and
the distortion may.have been caused by the area temperatures in the steam tunnel. The
defective cam block was made of plastic, tradename, Melamine. . Limitorque began using
another material tradename Fiberite to replace Melamine around 1980. The torque switch
manufacturer, Limitorque, has stated that Fiberite has more favorable temperature
stability, but the material change had been made on a strength basis.

Based on the findings above, a decision was made to replace all Melamine torque switches
in safety-related motor operators in both the Steam Tunnel and Containment which both
have high area temperatures, above 100 F. During the replacement of torque switches in
the steam tunnel, seven Model SMB-000 Melamine torque switches were found with their cam
Tug broken. L1m1torque was contacted again and they advised that a design change made
in the early 1980's replaced the molded cam lug with a new metal insert lug.

Preliminary cause determination is that this defect is due to shock loading and not
environmentally caused.

NRc FonM 3sea #U.5 GPO.1986-0-624-538/455
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To date all broken cam lugs have occurred in a manner that enough of the lug remained in
p]ace for the torque switch to still operate although the setpoint may have shifted. It
is postulated that eventually the lug would break away and the torque switch would

fail. Since the cam lug breaking does not appear to be env1ronmenta11y related, a
decision was made to replace all Melamine torque switches in safety-related motor
operators with the Fiberite switches with metal cam lugs. The binding problem was also
later found in valves that are not subjected to higher than normal temperatures or
radiation.

Immediate Corrective Action

0 An investigation and evaluation of the torque switch problems was immediately
initiated, and the torque switch manufacturer, Limitorque, was contacted.

] A1l safety-related valves with Limitroque SMB-000 and SMB-00-Motor Operators in the
Containment and Steam Tunnel were inspected and all Melamine torque switches were
replaced with the new Fiberite torque switches with metal lug. >

Eleven SMB-000 motor operators with previously installed Fiberite torque switches
were inspected to establish that the metal lugs were present and the cam block was
not binding. No defects were found.

Further Evaluation

There were no structures, systems, or components that were inoperable prior to the event
that contr1buted to the event.

10CFR Part 21 Evaluation. To date 48 valves with L1m1torque Model SMB-000 or SMB-00
Motor Operators have been inspected and 16 Motor Operator torque switches have been
identified with one or both defects. Each of the 16 valves operated by Motor Operators
with defects has a safety function. Six of the valves are part of the Nuclear Steam
Supply Shutoff System (NS#) and six are part of the Main Steamline Leakage Control
System (MSLC). The other four valves are, one each, in the Reactor Core Isolation
Cooling (RCIC) System, Containment Atmosphere Control (CAC) System, Fuel Pool Cooling
(FPC) System, and Containment Instrument Air (CIA) System. Both the NS% and MSLC
systems have a safety function of preventing offsite exposures during accident
conditions. Therefore, the defects have been found in components necessary to prevent
or mitigate the consequences of accidents which could result in potential offsite
releases. The Limitorque motor operator torque switches are in .some cases bypassed in
accordance with Plant commitments for IE Circular Number 81-13 "Torque Switch Electrical
Bypass Circuit for Safeguards Service Valve Motors." For those valves whose "open"
direction torque switch is jumpered (See Table 1) there is no safety hazard from either
defect since the motor operator is controlled only by the limit switch. For those
valves with the “close" direction torque switch jumpered two potential hazards exist.
First, the "close" direction 1imit switches are set to reactivate the torque switch when
the valve is between 95 to 100% closed. This means that if the cam block is binding and

o™
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a premature switch actuation occurs the valve may not fully close. While the purpose of
the torque switch bypass jumpers is to make sure that torque switches would not prevent
a valve from accomplishing its safety function, the fact that several valves with an
isolation safety function may not fully close could create under accident conditions a
substantial safety hazard. The second hazard is valve motor operators with broken cam
lugs could fail to turn off the motor operator which could result in damage to the valve
and/or the motor operator. The potential for valve and/or motor operator damage for
multiple valves with safety functions could create, under accident conditions, a
substantial safety hazard.

Only preliminary cause analyses are available at this time. The Supply System is
continuing it evaluation of this problem and will report the evaluation findings in a
Supplemental Report expected to be submitted by September 30, 1988. The preliminary
cause of the cam-block distortion is thought to have been caused by the environmental
conditions in the Steam Tunnel. The preliminary cause analysis of the cam-block Tug
breakage is a design error in that the Melamine material is not strong enough for this
application. The actual breakage may be caused by shock conditions when 1ifting tight
gate valve wedges. The cam-block distortion problem is confined to Limitorque Model
SMB-000 and early production SMB-00 motor operators. The Melamine torque switch for
SMB-000 operators is manufactured by Limitorque and is part #10717. Note this is the
same model number as the Fiberite with metal Tug torque switch and identification can
only be done by field inspection. The Melamine torque switches are white and the
Fiberite torque switches are brown. Current production SMB-00 torque switches operating
parts are all metal with some plastic for electrical insulation. The Melamine torque
switch for SMB-00 operators was manufactured by Limitorque and is part #11500010. The
cam lug failures have only been found in SMB-000 Motor Operator torque switches.

Region V of the Nuclear,K Regulatory Commission was notified of the 10CFR Part 21
determination at 1315 hours on June 17, 1988 by the Assistant Plant Manager, J. W. Baker

[y

Corrective Actions To Be Taken

A1l safety related SMB-000 or early production SMB-00 Motor Operators will be inspected
or otherwise justified prior to Plant restart.

An engineering evaluation performed and the evaluation findings will be reported in a
Supplemental Report expected to be submitted by September 30, 1988.

An evaluation will be performed to determine actions necessary for balance of Plant .
valves with SMB-000 and early production SMB-00 Motor Operators.

The torque switch manufacturer, Limitorque, will be notified by letter of this 10CFR
Part 21 determination.

Safety Significance

There are no adverse safety consequences as a result of this event. None of the motor
operated valves with the noted defects ever failed to operate. The safety significance
analyses which follow describe the potential consequences if a valve had failed to
operate because of a defect. No actual valve failures occurred. .

NRC FORM 366A #U.S GPO.1986-0-624.538/455
1983)
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The Outboard Main Steamline Isolation Drain Valves (MS-V-67A-D) are included in Group 1
of the NS#. The safety purpose of these valves is to prevent Teakage from the Reactor
to the -Turbine Building. There are four Main Steamlines, each with an Inboard and an
Outboard Main Steamline Isolation Valve (MSIV). In the event of an accident which
requires NS4 Group 1 isolation, the first 1ine of defense is the inboard Main

Steamline Isolation Valves. The second line is the outboard MSIVs and the Drainline
Isolation Valves (MS-V-67A-D). Al11 four drainline isolation valves had torque switch
cam block distrotion and two of the four 67 A & B had torque switch cam lugs broken
off. The safety significance of the cam-block distortion should be minimal, since the
close torque switch is bypassed until the valve is between 95-100% closed. In the case
of the broken torque switch cam Tugs if. the valve failed in the close direction no,
there would be no safety significance; if, however, the torque switch failed in the open
direction, then the valve or motor operator damage could fail the valve open. For this
case to be safety significant, the inboard MSIV for the same 1ine as the postulated
failed drainline valve would have to fail to close or leak. No actual valve failures
occurred. . N

The purpose of the Main Steamline Leakage Control System (MSLC) is to control and
minimize the release of fission products which lTeak past the MSIVs following a loss of
coolant accident. The inboard MSLC has two valves in series per main steam bleed line.
There are four main steam bleed lines, one line-per main steamline. Four valves were
found with defects: one in each bleed 1ine. Bleed 1ine valve (MSLC-V-3D) is the first
valve in the series and. it was found with the cam-block binding problem. This problem
had minimal effect since both the open and close torque switches are bypassed. Again,
in the close direction, the valve may only close to 95-100% fully closed, but this valvel-
is redundant to the inboard D steamline MSIV. In bleed 1ines A, B, and C the second
valve in series MSLC-V-2A-C each had the cam-lug broken off. These valves are normally
closed so there is a potential for these valve/motor operators to be damaged when closed
and then fail to operate in their open safety direction. If a "two" valve failed to
open under LOCA conditions, the inboard MSLC for that steamline would be inoperable
which would force reliance on the outboard MSLC system. No actual valve failures
occurred.

The Outboard MSLC has a depressurization 1ine and a bleed Tine which connect to a common
header for all four main steamlines. Each of these lines has two valves in series and
the first valve in each 1ine had both torque switch defects. The purpose of the
depressurization line and valves is to open for sixty seconds after an auto-initiation

.and depressurize the steam line header to atmospheric pressure. After the steamline

header has been depressurized to atmospheric pressure, the bleed 1ine valves open.

Again these valves are normally closed and the safety direction of operation is open.
With the lug broken off the potential exists for both the depressurization and bleed
line valve motor operator to be damaged and fail to operate in the open safety
direction. The open direction torque switch is bypassed so neither the lug broken off
or cam-binding problems would affect normal operation in the open direction. Overall
the torque switch defects impacted the MSLC system more than any other. No actual valve
failures occurred.

NRC FORM 3664 #U.S GPO.1986-0-624.538/455
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Residual Heat Removal (RHR) Valves RHR-V-123A and B with Limitorque SMB-000 Motor
Operators RHR-M0-99A & B are part of the NS% Group 5. These valves are on a bypass
line around testable check valve RHR-V-50A in RHR Shutdown Cooling Loop A and RHR-V-50B
in RHR Shutdown Cooling Loop B. The testable check valve bypass line isolation valves
(RHR-V-123A&B) both had the cam block distortion defect. The valve safety direction is
close and therefore the close torque switch is bypassed (jumpered). This means the
valves would go at least 95% closed and this potential defect had minimal safety
significance. No actual valve failures occurred. ‘

The containment atmosphere control system (CAC) controls both oxygen and hydrogen
concentrations in the containment following a Loss of Coolant Accident. CAC valve
(CAC-V-6) is the suction valve from containment for CAC Loop A and has both open and
.close safety functions. Both the open and close torque switches are bypassed so this
defect should not have affected Loop A operation and therefore had minimum potential
safety significance. No actual valve failures occurred.

Reactor Core Isolation Cooling Valve (RCIC-V-10) is the suction supply valve from the
condensate storage tank (CST) for the RCIC pump. The RCIC System has a redundant
suction supply from the suppression pool. The RCIC suction supply is automatically
transferred on low condensate storage tank level or high suppression pool level from the
CST to the suppression pool. This transfer requires RCIC-V-10 to close (safety function
direction) and therefore the close direction torque switch is bypassed until the valve
is 95% closed. RCIC-V-10 had the cam block distortion problem and because of the torque
switch bypass, the valve would have met its safety function. No actual valve failures
occurred.

Fuel Pool Cooling (FPC) Valve (FPC-V-153) is a suction supply valve from the suppression
pool for Suppression Pool Cleanup Pump (FPC-P-3). The Suppression Pool Cleanup system
circulates suppression pool water through the FPC filter demineralizers. In the event
of a Loss of Coolant Accident the suction supply valve closes to minimize contamination
in the FPC system. The close direction torque switch is bypassed so the valve will
close at least 95% and minimize the safety s1gn1f1cance of this potential event. No
actual valve failures occurred. .

Containment Instrument Air Valve (CIA-V-20) closes on low header pressure to isolate
MSIVs and non Automatic Depressurization System (ADS) Main Steamline Safety Relief
valves. The failure of this valve to fully close would negate its safety function;
however, there are two other redundant valves that perform the same function. No actual
valve failures occurred. '

This event posed no threat to the health and safety of the public or Plant personnel.

Similar Events

None

NAc Fonu dsea #U.5.GPO.1986.0-624.538/455
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EIIS Information
Text Reference EIIS Reference

System Component

Limitorque Motor Operators (MO) -- 84
Main Steamline Isolation Drain Valves SB LoV
Torque Switch -- Js
Safety Related Valves -- v
NS4 System JM -
MSLC System SB --
MSIV SB --
MS-V-67B SB LoV
MS-V-67A-D SB LoV
MSLC-V-3D . SB LoV
MSLC-V-2A-C SB Lov
Bleed Line Valves SB - LoV
RHR BO -
RHR-V-123A and B BO v
RHR-V-50A, B BO v
CAC System BB -
CAC-V-6 BB - v
RCIC System BN -
RCIC-V-10 BN v
Condensate Storage Tank KA TK
RCIC Pump BN P
FPC CG -
FPC-V-53 CG )
MSLC-M0-3D SB 84
MSLC-M0O-5 S8 84
MSLC-M0-9 SB 84
RHR-M0-99A BO 84
RHR-M0-99B BO 84
CAC-MO-6 8B 84
RCIC-MO-10 BN 84
FPC-M0-153 cG 84
MS-MO-67A SB 84
MS-M0-678 ~SB 84
MS-M0-67C SB 84
MS-M0-67D SB 84
MSLC-MO0-2A SB 84
MSLC-M0-2B SB 84
MSLC-M0-2C SB 84
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Table 1 ' .
Safety Function
Direction Torque
. . Switch Jumpers
Limi torque rator and .. ~_Installed Defect, Found
Operator alve No. Valve Description —OperT [ Close | Cam. | tug
SvB-000 CIA-M0-20 | .33 HP Motor Operator for CIA-V-20
CIA-V-20 .75" Globe_Valve Close Cam Air
) Header Isolation Valve
SMB-000 MS-MO-67A | .5 HP Motor Operator for MS-V-67A
I L e e i S
(Ns* Group 1) X 1 X1 X
SMB-000 | MS-MD-678B .5 HP Motor Operator for MS-V-67B|
MS-V-67B  |].5" Gate Valve. Main Steamline
"B" Outboard Drain Isolation-Valve
NS Group 1) X X | X
SMB-000 MS-MO-67C .5 HP Motor Operator for MS-V-67C
MS-v-67C 5" Gate Valve. . Main_Steamline
]'Cﬁ Outboard Drain Iso]a% Valve
(Ns* Group 1) X X
SMB-000 MS-MO-67D .5 HP Motor Operator for MS-V-67D
MS-V-67D  |].R" Gate Valve. Main Steamline
D" Outboard Drain Isolation Valve
(NS4 Group 1) X X
SVB-000 MLC-MO-2A |.33 HP Motor Operator for
‘ MIC-V-2A
MILC-V-2A Bleed Line Valve X X
-M0- 33 HP I
SB-000 MILC-M0-28B M&C?%EBOperator for
MILC-v-28 Bleed Line Valve X X
$B-000 | MLCAD-2¢ |.33 n&ré?‘tﬁchperator for
MLC-v-2C Bleed Line Valve X X
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(9-83)

U.S. NUCLEAR REGULATORY COMMISSION
APPROVED OMB NO, J150-0104

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

EXPIRES: 8/31/83
FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) PAGE [3)
M 3 MO Y s (AT Y
Washingi:on Nuclear Plant - Unit 2 0 |5 |‘; 1048 31917 8|' 8'-10 | 1|7 0 |0 0 l 9or|0 |9
TEXT (i more space Is required, use sdditional NRC Form 368A's) (17} .
Table 1 (Continued) ,
Safety Function
Direction
. . Torque _Switch _

Limitorque |Operator and . umper's Installed| Defect Found
Operator alve No. Valve Description DN | CIOSE Cam (| tug
SB-000 MSLC-M0-3D | .33 HP Motor Operator for

, MSLC-V-BDOpe
‘| MLC-V-3D | 1.5" Gate Valve MILC Bleed Line
and Isolation Valve X X X
S1B-000 MLC-M0-5 | .33.HP Motor Operator for
MILC-V-D
MILC-V-5 | 1.5" Gate Valve Qutboard Depres- |
surization Line Valve : X X X
SVB-000 MLC-MO-9 (.33 HP Motor Operator for MILC-V-9
MLC-v-9 | 1.5" Gate Valve Outboard X X X
B-000 RHR-10-99A | Motor Operator for RHR-V-123A
' RiR-V-123A | Testable Check Bypass I NS%Gp5
- 1" Gate MO RHR-V-50 Bypass X X
SB-000 RHR-MD-99B | Motor Cperator for RHR-V-123B
RHR-V-1238 | NS* I Gp5 Isolation Valve
1" Gate MO RHR-V-50 Bypass X X
SB-000 | CACH0-6 | Motor Operator for CAC-V-6 _ ,
CAC-V-6 4,0" Gate CAC Line from X-99 X X X
) CAC Loop Aus\uct}on Supply Valve
MB-00 RCIC-V-10 | 1.08 HP 8A Moto tor fi
IC-% H r Operator for X X
| CIC-M0-10 | 8" Gate Valve. RCIC-P-1 Supply
From CST
MB-00 FPC-M0-153 | 7HP 2-3A Motor Operator for
FPC-V-153 X X
FPC-v-153 | 6" 5348 Gate EPC—ga3 Suction From
ression Poo
NSRpQﬁoullJ 1-08% ecp)
Inboard Isolation Valve

NRC FORM J86A
983}

#U.S GPO.1986.0-024-538/455
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

P.O. Box 968 ¢ 3000 George Washington Way ¢ Richland, Washington 99352

Docket No. 50-397
June 20, 1988

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

Subject: NUCLEAR PLANT NO. 2
: LICENSEE EVENT REPORT NO. 88-017

Dear Sir:

Transmitted herewith is Licensee Event Report No. 88-017 for the WNP-2 Plant.
This report is submitted in response to the report requirements of 10CFR50.73
and T0CFR Part 21. The report discusses the items of reportability, corrective
action taken, and action taken to preclude recurrence.

Very truly youré,

Ot f s

tr &l
C.M. Powers (M/D 927M) €
WNP-2 Plant Manager /4“0/.;;15"‘ Cz-ic'l{‘cl:q{fi‘tlal " !
. — 7 WRR S.Varqa .
Cp:1c Zk22 vRR JiEsTYADE |
Enclosure: '/I /vﬂf(/,Q,eu/V,,g '

Licensee Event Report No. 88-017

cc: Mr. John B, Martin, NRC - Region V
Mr. C.J. Bosted, NRC Site (M/D 901A)
INPO Records Center - Atlanta, GA
Ms. Dottie Sherman, ANI
Mr. D.L. Williams, BPA (M/D 399)m



