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ABSTRACT (Limit to 1400 spaces, i.e, approximately fif teen single-space typewritten lines) (16)

At 1400 hours on October 21, 1987, Reactor Core Isolation Cooling (RCIC) Steam Line High Flow
Isolation Switch P05-2E31-N013AA was fouad to have leakage across the diaphrap. This was
discovered during the perfonmnce of LaSalle Instrunent Surveillance LIS-RI-201, "Unit 2 Steam Line
High Flow RCIC ! solation Calibration". At the time, Unit 2 was in Operation 1 Condition 1 (Run) at
m thermil power.

A new dif ferential pressure switch, identical to the failed one, was certified for service,
installed, and calibrated on October 22, 1987.

The condition of flow switch P05-2E31-N013AA curpromised the outboard isolation function of the
RCIC steam line in the event of a high flow condition. However, redundant instrunentation was
available to provide the inboard isolation of the RCIC Steam line had an actual high flow condition
existed.

Several perforated diaphraps were examined by a laboratory specializing in polymer chemistry. SOR
; has changed its manufacturing processes b; sed on the findings of this examination to (1) reduce the
! presence of foreign particles within the switch body, and (2) maintain smooth contact and

distributed forces where the switch body contacts the diaphrap. These actions should be effective
in reducing future occurrences of perforated diaphraps.

This equipment f ailure is reported voluntarily to the Nuclear Regulatory Ccmnission in accordance
with she requirements of Inspection Enforcement Bulletin 86-02, "Static-0-Ring Olfferential

pPressure Switches".
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PLANT ANO SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor

Energy Industry Identification System (EIIS) codes are identified in the text as (XX).

A. CON 0li!0N PRIOR TO FVfMT

Unit (s): 2 Event Date: _10-21-87 Event ilme: 1400 hours

Reactor Mode (s): 1 Mode (s) Name: Run Power Level (s): 991

8. DESCRIPTION OF EVENT

At 1400 hours on October 21,1987, Reactor Core Isolation Cooling (RCIC, RI) (BN) Steam Line
High Flow Isolation Switch PDS-2E31-N013AA was found to have leakage across the diaphrap.
This was discovered during the perfonnance of LaSalle Instrunent Surveillance LIS-RI-201,
"Unit 2 Steam Line High Flow RCIC Isolation Calibration". At the time, Unit 2 was in
Operational Condition 1 (Run) at 99% thennal power.

PDS-2E31-N013AA functions to provide an outboard contairrnent isolation of the RCIC Steam Line
(closure of valve 2E51-F000) and a RCIC turbine trip upon detection of a high flow condition
indicative of a line creak in the steam line to the RCIC turbine.

Step F.30 of LIS-RI-201 was in progress at the time of this event. This step determines the
"As Found" setpoint of P05-2E31-N013AA, and verifies the integrity of the diaphrap. The test
equigrnent configuration is shown on Figure 1. A test pressure is applied to the high side
water bottle while the low side bottle is vented to detennine the differential pressure at
which the switch would trip. The diaphrap integrity test is done by holding the setpoint
pressure on the high side bottle for approximately two minutes and monitoring the levels in
the water bottles. Upon application of the test pressure, water began flowing from the high
side bottle to the low $1de bottle.

Troubleshooting was performed to rule out the equalizing valve as the source of the leak and
to qusilfy the nature of the leak. The water bottles were connected directly to the pressure
ports of the flow switch and leakage was still observed, eliminating the equalizing valve as
the source of the leak. Water flowed to the low side water bottle only when pressure was
applied to the high side water bottle; raising the high $1de bottle 50 that the elevation of
its water level was higher than the low side bottle was insuf ficient to cause water to flow
through the switch. This indicates that the leak is small and that it was probably discovered
at an early point in its develogrnent. This flow switch was successfully functionally tested
(which includes a diaphrap integrity test) on Septenter 23, 1987, so it is believed that the
leak developed subsequent to that date.
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4. DESCRIPTION OF EVENT (Continued)

No other inoperable plant equipment contributed to this event. No safety system actuations
occurred or were required. The plant never became unstable. Personnel performance did not
influence the causation or severity of this event. The responses o' plant personnel to this
event were timely and appropriate.

This equipment failure is reported voluntarily to the Wclear Regulatory Conmission in
accordince with the requirements of Inspection Enforcement Bulletin 86-02, "Static-0-Ring
Differential Pressure Switches".

,

C. APPARENT CAUSE OF EVENT

The reason for the leakage of water from the high side to the low side of P05-2E31-N013AA was |
a defect in the diaphrap of the switch.

This defective switch (Model Neer 103AS-8203-NX-JJiTX6, Serial Neer 85-1-2423) was sent to
its manufacturer, Static-0-Ring Inc., for disassently and inspection.

IThe inspection confirmed a slow leak across the diaphragm, and a brown foreign substance was
noted on the switch diaphrap. The diaphragm was forwarded to Ccanonwealth Edison's System
Materials Analysis Department (SMAD) for detailed inspection and analysis. SMAD found several
small surface cracks in the Kapton diaphrap material and one tear approximately 0.25" long at
the point where the piston plate attaches to the diaphragm.

Since there have been previous failures of a similar nature, Conmonwealth Edison elected to
have this diaphrap, along with four others (see LER 374/87-020-00), studied by a laboratory
(L. J. Broutman and Associates) that specializes in polyner chemistry. The results of this
study indicate two causes for the failures.

1. Debris and microscopic foreign particles have caused sone of the cracks by becoming
erreedded in the Kapton material.

2. The diaphragm is severely defonned at the point where the switch body pinches the
material. This has also caused scrne of the cracks.

.

D. SAFETY ANALYSIS OF EVENT

The safety consequences of this event were minimal.

The condition of flow switch P05-2E31-N013AA conpromised the outboard isolation function of
the RCIC steam Inne in the event of a high flow condition. However, redundant instrJnentation
was available to provide the inboard isolation of the RCIC steam line had an actual high flow
condition existed. Also, tenterature monitoring equipnent in the RCIC equipment area was
available to detect a steam leak and provide both inboard and outboard isolations of the RCIC
System.
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0. SAFETY ANALYSIS OF EVENT (Continued)

During this event, all Technical Specification requirements were met. In accordance with
action statement 22 of Technical Specification 3.3.2, the RCIC Steam Line Outboard Isolation
Valve (2E51-F008) was closed within one hour (2E51-F008 was already closed in accordance with
the calibration procedure) and the RCIC System was declared inoperable. Action statement "b"
of Technical Specification 3.7.3 allowed fourteen (14) days to restote operability to the RCIC
System, since the High Pressure Core Spray (HPCS, HP) (BG) System was operable.

E. CORRECTIVE ACTIONS

A new differential pressure switch, identical to the failed one, was certifled for service in
accordance with procedures LIP-GM-952, "Static-0-Ring Differential Pressure Switch Operability.
Test", and LIP-GM-956, "Analysis of Static-0-Ring Dif ferential Pressure Switch Test Data".
This switch was installed and callorated under Work Request L72697 on October 22,1967, and
the RCIC System was returned to operability. This action was taken within the 14 days allowed
by Techtilcal Specification 3.7.3.

Two actions have been taken to inprove the design of 50R differer,tial pressure switches to
prevent recurrence of this event.

1. 50R is now electropolishing the internal cavities of the switch body and exercising
additional care during manufacturing to avoid contamination of the switch internals.
This action should reduce the occurrence of diaphrap cracks caused by foreign material.

2. The electropolishing also produces a smooth surf ace with rounded corners where the switch
body contacts the diaphrap. This should reduce the occurrence of cracks due to stresses
applied by t'ie switch body to the diaphrap.

At this time, a program has been established to detect potential diaphrap f ailures at an
early stage and to mitigate the consequences of any failures. The program consists of:

an increased calibration frequency for Static-0-Ring differential pressure switches, and-

the performance of a leakage integrity test on the diaphrap during each calibration and |-

functional test.

F. PREVIOUS EVENTS

LER Neer Title

374/86-018-01 "Fallure of Reactor Core Isolation Cooling Stem Line High Flow
Isolation Switch Oue to Torn Diaphrap"

l 374/87-016-01 "Defective low Pressure Core Spray Mininun Flow Switch"

| I



-

.

'*
. .

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

FACILITY NAME (1) DOCKET NUM8ER (2) LER NUMBER (6) Pace (3)
Year /// Sequential ///, Revision

W/ Nureer W/ Nueer

0|1 01 5 0F 01 6LaSal a County Station Unit 2 0 1 5 1 0 1 0 1 0 1 31 71 4 817 - Ol119 -

TEXT

G. COMPONENT FAILURE DATA

Manufacturer Nomenclature Model Ntseer MFG Part Nurser

50R, Inc. Olfferential Pressure Switch 103AS-B203-NX-JJTTX6 N/A
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FIGURE 1

CONFIGURATION OF TEST EQUIPMENT FOR LEAKAGE INTEGRITY CHECK
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Commonw:alth Edir,In-

LaSalle County Nuclear Station
Rural Route #1, Box 220
Marseilles, Illinoir S' 341
Telephone 815/357-6761

August 29, 1988

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Comission
Mail Station P1-137
Washington, D.C. 20555

Dear Sir:

Licensee Event Report #87-019-01, Docket #050-374 is being
voluntarily submitted to your office in accordance with
the requirements of IE Bulletin 86-02, "Static-O-Ring
Differential Pressure Switches" to supplement previously
submitted report.

DY Q
G. J. Diederich

hStationManager
LaSalle County Station

,

GJD/RJR/kg

Enclosure

xc: Nuclear Licensing Administrator
NRC Resident Inspector
NRC Region III Administrator
INPO-Records Center
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