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DOCKET NOS, 50 445
INOPERABL E TR AIN/CHANNE t IN SAF ETY REL ATED SYSTEM
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nc losed is a supplement to Licensee fasent Report 91-025-00 for Comanche
eik Steam Electric Station Unit 1, " Component Cooling Water Stop Check

'ldives inJperanle due to Less Than Adequate Preventive Maintenance,"

This report is being provided to supplement the safety consequences and
implications of the event, which were addressed during various discussions
with your staff.

Sincerely,

, ,
/,

,

&& '/c2+& - ||.
William J. Cahill, Jr,

OB/tg

c - Mr. R. D Martin, Region IV
Mr , T. A, Bergman, NRR
Mr L. A. Yandell, Region IV
Resident inspectors, CPSES (2)
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COMPONENT COOLING WATER STOP CHECK VALVES INOPERABLE
DUE TO LESS THAN ADEOUATE PREVENTIVE MAINTENANCE
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At 1215 on October 29,1991, the stop check valves (SCV) in the Component Cooling
Water lines to the Reactor Coolant Pump thermal barriers were being tested to satisfy
inservice testing requirements. During the test, five of the eight SCVs failed to stroka
closed. The five SCVs were subsequently manually exercised, after which they operated
as designed. On November 6,1991, two of the SCVs were inspected. A small
accumulation of corrosion products between the plug and stem of the valves, and a slight
scaling along the bore, were found. Larger accumulations of corrosion products that may

- have been present were flushed out when the valves were manually exercised. At
approximately 0215 on November 23,1991, all five SCVs were in service and determined
to be capable of performing their intended function.

The root cause of this event is believed to be the accumulation of corrosion products in the
SCVs due to less than adequate preventive maintenance (PM). Corrective action
includes the development of a PM procedure to manually exercise these velves and
monitoring of the effectiveness of the PM.
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1. DESCRIPTION OF THE REPORTABLE EVENT

A. REPORTABLE EVENT CL ASSIFIC ATION i

Any event where a single cause or condition caused at least one independent train
or channel to become inoperable in multiple safety related systems or two
independent trains or channels to become inoperable in a single safety related
system.

B. PL ANT OPERATING CONDITIONS PRIOR TO THE EVENT
'

On October 29,1991, Comanche Peak Steam Electric Station (CPSES) Unit 1 was
in Mode 6, Refueling, with the Reactor Coolant System (RCS)(Ells:(Ao)) at a
temperature of 100 degrees Fahrenheit and approximately atmospheric pressure.

C. STATUS OF STRUCTURES. SYSTEMS. OR COMPONENTS
TH AT WERE INOPER ABLE AT THE START OF THE EVENT
AND TH AT CONTRIBUTED TO THE EVENT

There were no inoperable structures, systems or components that contributed
directly to the event.

D. NARRATIVE SUMMARY OF THE EVENT. INCLUDING DATES AND
APPROXIM ATE TIMES

At CPSES, the Reactor Coolant Pump (RCP) thermal barriers (Ells:(HX)(AB)) are
cooled by the Component Cooling Water (CCW) System (Ells:(CC)). With the plant-

in operation, pressure in the RCP thermal barriers is approximately 2250 pounds per
square inch-gage (psig) while CCW pressure is approximately 150 psig. In the event
of an RCP thermal barrier tube nJpture, CCW system overpressurization protection is
provided by: 1) two motor operated valves (MOV) (Ells:(ISV)(CC)) in series,
downstream of the RCP thermal barriers, which automatically close on high flow /high
temperature; 2) eight, two inch, stop check valves (SCV) (Ells:(V)(CC)), two per line,
in series upstream of the RCP thermal barriers; and 3) CCW piping between the
MOVs and the SCVs rated at RCS pressure. The eight SCVs are full-stroke
exercised during each refueling outage to satisfy inservice testing requirements.
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At 1215 on October 29,1991, the SCVs were being reverse flow tested. During the
test, five of the eight SCVs failed to stroke closed. The five SCVs were subsequently
manually exercised, after which they operated as designed. On November 6,1991,
two of the SCVs were inspected. The plug, stem, seating surface, and bore of the
valves were inspected for roughness, burrs, and sharp edges. No deficient
conditions were found. The valves were also inspected for the presence of foreign
material, as well as cleanliness of the sliding surfaces. A small accumulation of
corrosion products between the plug and stem of the valves, and a slight scaling
along the bore, were found. Subsequent valve movement showed no evidence of
interference. Larger accumulations of corrosion products that may have been
present were flushed out when the valves were manually exercised. At
approximately 0215 on November 23,1991, all five SCVs were in service and
determined to be capable of performing their intended function.

E. THE METHOD OF DIS _QOVERY OF EACH COMPONENT OR SYSTEM
FAILURE.OR PROCEDURAL OR PERSONNEL ERROR

The SCVs were being tested to satisfy inservice testing requirements. Five of the
eight SCVs were discovered to be inoperable as a result of this test.

11. COMPONENT OR SYSTEM FAILURES

A. FAILURE MODE. MECHANISM. AND EFFECT OF EACH FAILED
COMPONENT

Five of the eight SCVs failed to stroke closed during testing. The five SCVs are
believed to have failed due to corrosion product accumulation between the plug and
bore during long periods of valve inactivity. In the event of an RCP thermal barrier
tube rupture, failure of these five SCVs could lead to the overpressurization of the
CCW system. No actual overpressurization occurred.

B. CAUSE GF EACH COMPONENT OR SYSIF.M FAILURE

The five SCVs are believed to have biled due to corrosion product accumulation
between the plug and bore during long periods of valve inactivity.
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C. SYSTEMS OR SECONDARY FUNCTIONS THAT WERE AFFECTED BY
FAILURE OF COMPONENTS WITH MULTIPLE FUNCTIONS

Not applicable - no failures of components with multiple functions occurred during
this event.

D. FAILED COMPONENT INFORM ATION

SCV 1CC-0657
Manufacturer: Rockwell-Edward
Model Number: D3664T1

SCVs 100-1075,1076,1077,1078
Manufacturer: Rockwell-Edward
Model Number: B36164T3

These stop check valves, although different models, are different generations of the
same design. Each valve has a carbon steel body with a cobalt alloy plug which
slides down the bore to seat on a loss of forward flow. These valves do not have a
spring assist.

111. ANALYSIS OF THE EVENT

A. SAFETY SYSTEM RESPONSES THAT OCCURRED

Not applicable - no safety system responses occurred as a result of this event.

B. D_URATION OF SAFETY SYSTEM TR AIN INOPER ABILITY

On October 29,1991, the five SCVs were declared inoperablo. On November 23,
1991, the five SCVs were returned to operable status. The five SCVs were
inoperable for twenty-four days, fourteen hours.
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C. SAFETY CONSEQUENCES AND IMPLICATIONS OF THE EVENT

Operability of the CCW systems ensures that sufficient cooling capacity is available
for continued operation of safety-related equipment during normal and accident
conditions. Operability of the SCVs is required to prevent overpressurization of the
CCW system due to a postulated RCP thermal barrier tube rupture. Two SCVs in
series are provided in each CCW to RCP thermal barrier line for single failure
consideration.

SCV operability is determined using a low capacity demineralized water header to
create a reverse differential test pressure of not greater than 100 pounds per square
inch (psi) across the valve. Based on the lack of significant deficient conditions
found during the visualinspection of two SCVs, and the lack of noticeable binding or
resistance during manual valve cycling, engineering judgement concludes that the
SCVs would likely have performed their function if challenged at higher differential
pressure.

In this event, five of the eight SCVs failed to stroke closed during testing. Three of
the four CCW to RCP thermal barrier lines were still protected by the redundant,
OPERABLE, SCVs.

If an RCP thermal barrier tube rupture would have occurred during this silent, only
one CCW to RCP thermal barrier line would have been unprotected. The
consequences of this event are dependent upon the actual break size. Smallleaks
cause no automatic action and are detectable by the CCW radiation monitors or
routine Technical Specification monitoring of RCS leakage. These leaks do not
challenge the SCVs. Larger leaks would cause the two MOVs, in series,
downstream of the RCP thermal barriers, to isolate on high temperature or high flow.
When this occurs, RCS leakage would flow in reverse through the non functioning
SCV into the CCW lines, to all four RCP motor and bearing coolers. Ultimately, RCS
pressure and flow relieves to the CCW surge tank (Ells:(TK)(CC)) which is designed
to withstand the fullinsurge of the RCP thermal barrier rupture without damage.
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These events are detectable when the two downstream RCP thermal barrier MOVs
isolate and the CCW surge tank level rises and alarms. For analysis purposes it is
assumed that no action is taken to manually isolate the SCV for thirty minutes, and
that the SCV did not close at the elevated differential, pressure. For RCP thermal
barrier breaks resulting in RC9 leak rates up to 190 gallons per minute (gpm), the
dose consequences are bounded by the Chemical and Volume Control System
(Ells:(CB)) letdown line rupture outside containment analysis (CPSES Final Safety
Analysis Report, Chapter 15.6.2). For larger breaks, up to the worst case RCP
thermal barrier rupture resulting in a 433 gpm leak rate, offsite and control room
doses may exceed the previously analyzed values, but estimates of the doses do not
exceed the guidelines of 10CFR100 or General Design Criteria 19.

IV. CAUSE OF THE EVENT

ROOT C AUSE

The root cause of this event is believed to be the accumulation of corrosion products in the
SCVs due to less than adequate preventive maintenance Valves which remain in one
position for a long period of time may be subject to some degree of reduction of operability
as the result of surface corrosion of moving parts, or accumulation of deleterious solids.
These SCVs were last exercised in October,1989.

V. CORRECTIVE ACTIONS

A. CORRECTIVE ACTIONS TO PREVENT RECURRENCE

ROOT CAUSE
|

Less.than adequate SCV preventive maintenance.

|
|



_ _ _ _ . _ .

Encios.uro to TXX 92046
.NHC # ORM 2n6A V B NUCtE AR htGAA10HV C4WMiS60N WWDNB W U2m,

E APINE$ 4 %s?,

E Si ti.lATLD BURR 4 N PE tt fit SHONSE YO COWLv wTH THIS PdOHW AYON
* EC" """***': **"""'"**"""*'*''""""P"#2

LICENSEE EVENT REPORT (LER) BURDEN ESTIMATE 10 THE HECORDS AND REPOHis WANAGEMENT

TEXT CONTINUATION ""^*"i"'"'""^""'^^^'"'"*****^$"'"*
3C. POS66. AND TO THE PAPERWORK REDUCTON PROJECT (3:2 0104)
0F FACE OF WANACIWENT AND 90DGET, W ASHINGYfPt DC PDfs01

Faceev Name p) Ek=&st Near m LIA Ns"t*'tm Par 438

%~;? t.' ~

0|215 0I1 017 OF 017COMANCHE PEAK - UNIT 1 0151010101414|5 911 - -

i..ii. . . . . - N o .,o .A.nin

CORRECTIVE ACTION

A preventive maintenance (PM) procedure will be developed to periodically
manually exercise these valves. This process will help to avoid any accumulation of
corrosion products. PM effectiveness will be monitored and the frequency in which
the valves are exercised changed as necessary.

VI. PREVIOUS SIMIL AR EVENTS

There have been no previous similar events reported pursuant to 10CFR50.73.

Vll. ADDITIONAL INFORMATION

The times listed in the report are approximate and Central Standard Time.


