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On 12/5/00, with Harris Nuclear Plant (HNP) in Mode 1 at 100% power, Engineering

analytically determined that the Emergency Core Cooling System (ECCS) throttle
valves were further shut than previously determined. The valve openings were
determined to be less than the containment sump screen minimum opening, creating
the potential for clogging of the high head safety injection lines during the
recirculation phase of a design basis LOCA.HNP determined that the ECCS remained
operable. HNP is reporting this condition as a voluntary LER due to this issue
having a potential safety significance.

iCause of this event: The original design of the HNP High Head Safety Injection
lines did not adequately consider the potential for the throttle valves to become
clogged due to flow clearances being less than the containment sump screen
openings. The condition was not identified earlier due to an error in the vendor
drawing for the ECCS throttle valves. Corrective actions: Complete the ECCS
throttle valve modification to ensure that ECCS throttle valve openings are
greater than the containment sump screen openings. Correct applicable drawings and

documents associated with ECCS throttle valves.
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I. DESCRIPTION OF EVENT

On 12/5/00, with Harris Nuclear Plant (HNP) in Mode 1 at 100% reactor power, Engineering
analytically determined that the Emergency Core Cooling System (ECCS) throttle valves (EIIS
BQ FCV) were further shut than previously determined. The valve openings were determined to
be less than the containment sump screen (EIIS BP SCN) minimum opening, creating the
potential for clogging of the high head safety injection lines during the recirculation
phase of a design basis LOCA. Currently, the containment sump screens would not restrict
particles of sufficient size to cause blockage of the ECCS throttle valves. However, an HNP
analysis showed that any particle making it by the inner screen edge would still settle to
the floor of the screen structure prior to passing through the entire screen depth, and
even if these particles were capable of being transported along the sump floor, they would
be captured by the 1-1/2” x 1" inner screen structural backstop angle at the back of the
inner screen. Therefore, HNP determined that the ECCS remained operable. HNP is reporting
this condition as a voluntary LER due to this issue having a potential safety significance.

Prior to 12/5/00, the throttle valve openings were known to be slightly less than the sump
screen openings, but the difference in size had been determined to be very small and was
evaluated to have an insignificant potential for impact on the ECCS function. This
determination was in the form of a HNP response to an Operating Experience (OE)
notification, which identified the throttle valve openings as a potential clogging point
during the post-LOCA recirculation mode (from Diablo Canyon Nuclear Station). Although the
evaluation determined there was no immediate impact at HNP, it did refer to a modification
already proposed to either replace the valves or install flow orifices in the lines, due to
a cavitation-erosion concern, and recommended this modification as a long-term action. It
was during development of such an ESR that the discovery was made on 12/5/00 that the
throttle valve openings were smaller than previously determined.

Modification ESR 99-00407 is being developed for Refueling Outage 10 to address ECCS
throttle valve erosion, flow balancing, and potential clogging. As part of this
development, a spare ECCS throttle valve was tested by Wyle laboratories for a Cv curve
determination and to quantify vibration and cavitation. The testing revealed that the valve
needed ten turns of the handwheel to go from full shut to full open. Information from
Yarway (vendor) indicated that the valve needed only eight turns to go from full shut to
full open. Wyle measured the stem 1lift from full shut to full open as 1 5/8". This
information from Wyle conflicted with information that was used in response to the OE.
Subsequently, a carbon steel valve, of the same design as the installed valves and the
spare valve, was located in the warehouse, and the values noted by Wyle were confirmed. The
error in the drawings has been discussed with the vendor.

The Cv curve determined by Wyle was entered into a model of the ECCS, and the model showed
throttle valve 1S8I-6 to be the furthest shut throttle valve at 6.7% open. Research was done
to determine if the actual throttled positions of the installed valves was documented. No
such information was located. Additionally, one of the startup test engineers for this
system (still at HNP) stated that this information was not recorded. The 6.7% value takes
into account the full ten turns required to go from fully shut to fully open.

The response to the OE was reviewed to determine the methodology used to evaluate the
throttle valve openings. The OE response determined that this clearance was acceptable.
However, analysis based on the new information discussed above results in a clearance of
0.054 inches between the plug and seat. This clearance is significantly less than what
was previously determined. Therefore, the potential for clogging of these throttle valves
reqguired evaluation.
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IT. CAUSE OF THE EVENT

The original design of the HNP High Head Safety Injection lines did not
adequately consider the potential for the throttle valves to become clogged due
to flow clearances being less than the containment sump screen openings. The
condition was not identified earlier due to an error in the vendor drawing for
the ECCS throttle wvalves.

IIT. SAFETY SIGNIFTICANCE

There were no actual safety consequences as a result of this issue. The HNP
Final Safety Analysis Report states that containment sump screen size is smaller
than any opening of systems served by the containment sump. Currently, the
containment sump screens would not restrict particles of sufficient size to
cause blockage of the ECCS throttle valves. However, an HNP analysis showed that
any particle making it by the inner screen edge would still settle to the floor
of the screen structure prior to passing through the entire screen depth, and
even if these particles were capable of being transported along the sump floor,
they would be captured by the 1-1/2” x 1” inner screen structural backstop angle
at the back of the inner screen. Therefore, the ECCS throttle valves would not
become clogged during the recirculation phase of a LOCA. This report is being
submitted as a voluntary LER.

IV. CORRECTIVE ACTIONS

Complete the applicable ECCS throttle valve modification to ensure that ECCS
throttle valve openings are greater than the containment sump screen openings.
Correct applicable drawings and documents associated with ECCS throttle valves.

V. SIMILAR EVENTS

NRC Information Notice 96-27 describes similar events that occurred at Millstone
Unit 2 and Diablo Canyon nuclear power plants. HNP discovered this condition as

a result of investigating this OE. The condition was not identified earlier due

to an error in the vendor drawing for the ECCS throttle valves.




