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August 18, 1989

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

Dear Sir:

Cooper Nuclear Station Licensee Event Report 89-023 is being forwarded as an
attachment to this letter.

Sincerely,
&

I Ws
G. h Horn
Division Manager of
Nuclear Operations
Cooper Nuclear Station
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Attachment

cc: R. D. Martin
L. G. Kunc1
R. E. Wilbur
V. L. Wolstenholm
G. A. Trevors
INPO Records Center
ANI Library
NRC Resident Inspector
R. J. Singer
CNS Training
CNS Quality Assurance
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This report, being submitted voluntarily, provides the results of the
inspections of safety related throttling valves using Ultrasonic Testing (UT)
techniques, performed in response to NRC Information Notice 89-01. During the
inspections, apparent wall thicknesses substantially below the required design

minimum wall thickness were observed on the Residual Heat Removal (RHR)
Loop "A" Injection Throttle Valve. However, when the valve was disassembled
for repair, no substantial wall thickness degradation could be found in the
suspect area. In addition, the inspections identified four other valves as
having as-found wall thicknesses below that required for their original design
pressure class rating. _The as-found wall thicknesses were subsequently
determined to be acceptable when new minimum required pressure ratings were
calculated, based on conservative system design pressures and temperatures.

The cause for the erroneous UT indication in the RHR valve was due to a
casting irregularity within code limits which occurred during manufacture.
The cause for the actual wall thinning observed in all valves was attributed
to erosion due to throttling.

To ensure that the minimum allowed wall thicknesses required by system design
are maintained, wall thickness measurements will be perfor.ned periodically on
the affected valves. Valve repair or replacement will be performed if found
to be necessary. Additionally, an investigation of possible valve
modifications which would eliminate or minimize the potential for erosion when
being throttled, will be performed.
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A. Event Description

An Ultrasonic Test (UT) completed on May 22, 1989, for valve
RHR-MOV-M027A (Residual Heat Removal Loop "A" Injection Throttle Valve)
indicated two areas where the indicated valve body wall thickness was
0.81 inches (nominal thickness 2.50 inches). A deportability evaluation
completed on May 25, 1989, determined the condition to be reportable
under 10CFR50.72(b)(2)(1), a condition where a principle safety barrier
was found seriously degraded. However, when the valve was disassembled
in preparation for repair, substantial wall degradation was not visually
observed in the suspect area. It was subsequently determined that the
lowest actual wall thickness was 2.10 inches. The cause for the thin
wall indication identified by the UT measurement was a code allowable
casting irregularity (lamination) in the valve body, which reflected the
UT signal. The valve is an ANSI 900 pound class, 24 inch angle globe
valve manufactured by Anchor Darling.

The ultrasonic testing of valve RHR-MOV-M027A was being conducted as part
of an inspection program of essential (safety-related) throttling valves
in response to NRC Information Notice 89-01. Six valves were initially
selected for the UT inspection based upon their throttling application
and operating history. Of these six, three were'found to have a measured i

wall thickness below the original design minimum value. The scope of 1
inspections was then expanded to include six more valves which were :
originally considered less likely to experience erosion. Of the six |
additional valves, one had a measured wall thickness below the original
design minimum value. Also examined were two Service Water System valves
which were part of an on-going erosion mitigation project, one of which
was found below the original design minimum value. No other essential
throttle application valves were examined because they were either 1) i

service water valves located in low pressure (approximately 60 psi)
systems, 2) RHR valves that are part of the containment spray system that
have seen little or no flow and are not normally used, or 3) 2-inch NPS

'

and smaller. A Reactor Water Cleanup System valve that was replaced in
~

1985 and has seen little or no throttling use was also excluded.

An engineering evaluation was performed to determine the acceptability of
the as-found wall thickness for those valves found to be below the
minimum design value. Minimum required pressure class ratings and
corresponding minimum wall thicknesses were calculated for each valve in
accordance with ANS1 Standard B16.34, 1977 Edition, " Steel Valves,
Flanged and Buttwelding End". The results of these calculations have
shown the as-found wall thicknesses are acceptable and include a margin
for conservatism and additional erosion / corrosion. Subsequently, a
Justification for Interim Operation (JIO) was written to document that
plant startup and operation could be justified until permanent
repairs / modifications can be implemented. |
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.The following is a tabulation of the ultrasonic test findings and the
valve minimum wall requirements for the derated conditions.

Wall Thickness (inches)
Valve Minimum Required Lowest Measured Nominal

RHR-MOV-M027A 1.581 2.10 2.50
RHR-MOV-M027B 1.581 1.81 2.50
RHR-MOV-M034A 0.595 0.68 0.875
CS-MOV-M026B 0.423 0.44 0.625
SW-MOV-M089A 0.500 0.55 0.875

RHR-MOV-M027A "RHR Loop "A" Injection Throttle Valve"
RHR-MOV-M027B "RHR Loop "B" Injection Throttle Valve"
RHR-MOV-M034A "RHR Loop "A" Suppression Pool Cooling Throttle Valve"
CS-MOV-M026B " Core Spray Loop."B" Test Line Isolation"
SW-MOV-M089A "RHR Heat Exchanger "A" Service Water Outlet Throttle Valve"

B. Plant Status

At the time of the inspection, the plant was shutdown for the
1989 Refueling / Maintenance Outage.

C. Basis for Report

The report is being submitted as a voluntary report, to provide the
results of the throttling valve wall thickness inspection performed in
response to Information Notice 89-01.

D. Cause.

The cause for the valve body wall thinning was attributed to erosion due
to throttling. The cause for the erroneous UT indication in the RHR
valve was a code allowable casting irregularities (lamination) which
occurred during manufacture. When the valve was disassembled for repair,
the lowest actual wall thickness found was 2.10 inches. A subsequent
review of the radiographs for the valve casting taken during manufacture
showed the casting irregularities.

E. Safety Significance

Minimal. An engineering (: valuation was performed which calculated a minimum
required pressure class rating for the essential throttling valves. In

each case, the minimum required pressure class rating was lower than the
original class rating. A corresponding minimum wall thickness based on
the minimum required pressure class rating was calculated and,
subsequently, a JIO developed which showed the as-found wall thickness
acceptable, with margin for conservatism and additional
erosion / corrosion.
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F. Safety Implication

The potential for disabling portions of safety systems, breaching of
Primary Containment, and flooding existed, if the valve body wall
thinning had continued undetected. Valve body leakage from a RHR
injection. throttle valve would initially divert flow from the Reactor
Vessel during shutdown cooling or low pressure injection. However, the
leakage could be isolated by closing the downstream injection valve and
the affected injection throttle valve, because the wall thinning occurs
downstream of the valve seat. With the injection throttle valve
isolated,.the containment spray and Suppression Pool cooling modes for
the affected loop of RHR would still be available.

Valve body leakage from RHR-MOV-M034A could be isolated from the
remainder of RHR Loop "A" by shutting the valve, which would'only disable
the Suppression Pool cooling capability of Loop "A". Likewise, leakage
from valve CS-MOV-M026B could be isolated from the remainder of the Core
Spray System "B" by shutting the valve, thus allowing use of the affected
system for injection. However, both of these valves are directly
upstream of the Suppression Pool, with no other isolation, and could
serve to breach the Primary containment. Both lines discharge well below
the normal water line, such that a direct release from the Primary
Containment would not be likely.

The principle. affect of leakage from SW-MOV-M089A would be flooding. The
valve is on the Service Water discharge from RHR Heat Exchanger "A",

which would not initially inhibit heat exchanger operation. However, if
that part of the Service Water System were isolated to stop the leakage,
Heat Exchanger "A" would be functionally lost.

G. Corrective Action

To ensure the minimum allowed wall thicknesses required by system design
are maintained, wall thickness measurements will be performed on a
specified frequency for the affected valves. If found to be necessary,
valve repair or replacement will be performed. Additionally, an
investigation of possible valve modifications which would eliminate or
minimize the potential for erosion when being throttled will be
performed.

H. Past Similar Events

None,
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