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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On 11/15/2010 during the performance of a Beaver Valley Power Station (BVPS) Unit 1 surveillance
test on the 'A' Low Head Safety Injection (LHSI) Pump, discharge relief valve RV-1 SI-845B lifted with
approximately 20 gpm leakage rate going to the safeguards building area sump. Subsequent testing
showed that this relief valve opened whenever the 'A' LHSI Pump operated. Engineering analysis
determined that this outside-containment leakage rate would exceed regulatory limits for projected
Exclusion Area Boundary (EAB) dose and projected Control Room Dose during a postulated Design
Basis Accident since the relief valve is on a common discharge header. BVPS Unit 1 entered
Technical Specification 3.5.2 for two trains of LHSI being inoperable and both BVPS Unit 1 and Unit 2
entered Technical Specification 3.7.10 for the Control Room Envelope boundary not being adequate
since the units share a common control room. This condition was determined to be reportable per
10CFR50.73(a)(2)(ii)(B) as an unanalyzed condition that significantly degraded plant safety and per
10CFR50.73(a)(2)(v)(C) as a condition that could have prevented the safety function to control the
release of radioactive material.

The most probable cause was the existing LHSI discharge piping placing an adverse force on the
relief valve (i.e., nozzle loading) due to inadequate piping support and/or incorrect piping alignment,
which caused the relief valve to lift at a lower pressure than its set pressure (235 psig) in its installed
location. The safety significance of the relief valve leakage event that occurred on 11/15/2010 was
very low.
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There were no structures, components, or systems that were inoperable at the start of the
event that contributed to the event beyond those described. Energy Industry Identification
System (EIIS) codes are identified in the text using the format [XX].

DESCRIPTION OF EVENT

On 11/15/2010, Beaver Valley Power Station (BVPS) Unit 1, performed surveillance test
1OST-1 1.1," Safety Injection Pump Test" on the 'A' low head safety injection (LHSI) pump
[BP] while at 100 percent power. This test quarterly verifies that the LHSI pump starts and
delivers sufficient flow on recirculation to satisfy Technical Specification (TS) and ASME
(American Society of Mechanical Engineers) requirements.

During the test, the Safeguards Building (where the LHSI pump is located) area sump level
alarm was received and the operating crew observed a corresponding lowering of the
Refueling Water Storage Tank (RWST) level. No external leakage from the system was
observed. The 'A' LHSI pump was stopped and the RWST level drop ceased. These initial
indications suggested that a relief valve in the LHSI pump discharge piping was lifting.

This portion of the LHSI system has three relief valves to provide overpressure protection.
Relief valve RV-1SI-845A protects the LHSI Train 'A'; relief valve RV-1SI-845C protects the
LHSI Train 'B'; relief valve RV-1SI-845B protects a line common to both the 'A' and 'B'
trains. The capacity of each of the three LHSI discharge relief valves is 20 gallons per
minute (gpm). The RWST level drop and sump level changes coincided with a 20 gpm leak
rate. Subsequent information suggested that the 'B' relief valve was lifting.

Additional testing using the surveillance test procedure was performed to help determine the
problem and the testing substantiated that the 'B' relief valve was opening during the
operation of the 'A' LHSI pump.

During the investigation into this anomaly, Engineering reported that the 20 gpm flowrate of
LHSI System flow into the Safeguards Building sump during LHSI operation should be
considered as Emergency Core Cooling System (ECCS) leakage outside of containment,
and that projected Exclusion Area Boundary (EAB) dose and the Control Room dose
following a postulated design basis Large Break Loss of Coolant Accident (LBLOCA) would
exceed regulatory limits as described in the Updated Final Safety Analysis Report (UFSAR),
assuming design post-accident containment sump conditions. The projected dose would
exceed the 10CFR50.67 EAB dose limit, and the 10CFR50 General Design Criteria (GDC)
19 control room dose limit.

NRC FORM 366A (10-2010)
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BVPS Unit 1 License Condition 2.C.6 requires a program to reduce leakage from systems
outside containment that would or could contain highly radioactive fluids during a serious
transient or accident to as low as practical levels. BVPS Unit 1 License Condition 2.C.6
would apply to LHSI System flow after the 'Transfer to Recirculation' phase occurs
post-LBLOCA since the piping would contain potentially highly contaminated sump fluid.
Although License Condition 2.C.6 does not specify an explicit limit for outside-containment
leakage, the BVPS Unit 1 licensing basis safety analyses utilize a limit of 5700 cubic
centimeters per hour (cc/hr). Thus, the identified RV-1 SI-845B leakage would exceed the
intent of BVPS Unit 1 License Condition 2.C.6 since the 20 gpm is well above the safety
analyses limit of 5700 cc/hr.

Since BVPS Unit 1 and Unit 2 share a common control room, both BVPS Units entered TS
3.7.10, Action B for an inadequate control room envelope boundary to assure compliance
with projected post-accident control room personnel dose when the dose concern was
initially discovered at 0001 hours on 11/16/2010. The specification applied since the source
term used to calculate the control room dose was significantly elevated due to the elevated
outside-containment leakage, even though the control room envelope boundary was not
physically challenged, and assumed control room in-leakage was unchanged.

In addition, TS Bases for 3.5.2, "Emergency Core Cooling System - Operating" which
includes the LHSI System, does not address either BVPS Unit 1 License Condition 2.C.6
nor ESF leakage outside of containment, and only addresses decay heat removal
considerations and other flow-related criteria. In this event, there was a reduction in the
total LHSI flow of 20 gpm going to the Reactor Coolant System [AB]. However, this
reduction was not significant as there was sufficient flow margin above this reduction for
each train. Hence, the flow loss through the relief valve leakage would not have prevented
the LHSI System from performing its flow-related safety functions.

Nevertheless, as with the precedent for non-compliance with "Programs" listed in TS
Chapter 5.5, any non-compliance with a License Condition would similarly require invoking
the applicable TS Chapter 3 Limiting Condition for Operation (LCO) for the subject system.
In this case, the BVPS Unit 1 License Condition 2.C.6 limit for outside-containment leakage
was challenged by the lack of LHSI System integrity due to the inappropriate opening of
RV-1SI-845B. This adversely affected both trains of LHSI since RV-1SI-845B is aligned to a
common discharge pipe location. Therefore, both trains of LHSI were not operable per TS
3.5.2. Action A for one or more trains of ECCS inoperable was entered, even though two
trains of sufficient LHSI flow capability remained functional.

Given the excessive projected post-accident EAB and control room doses, this was an
unanalyzed condition that significantly degraded plant safety, and is reportable pursuant to
1OCFR50.73(a)(2)(ii)(B). Given that both trains of LHSI trains were declared inoperable, this
was a condition that could have prevented the fulfillment of the safety function of a system

NRC FORM 366A (10-2010)
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needed to control the release of radioactive material and is reportable pursuant to
1 0CFR50.73(a)(2)(v)(C).

Following the post-maintenance test after installing a temporary gag on RV-1SI-845B
through the temporary modification process, the BVPS Unit 1 LHSI System was declared
operable at 15:45 hours on 11/16/2010, and both BVPS Units exited applicable Technical
Specifications Actions.

CAUSE OF EVENT

The most probable cause was that the existing discharge piping of RV-1 SI-845B placed
an adverse force on the relief valve (i.e., nozzle loading) due to inadequate piping support
and/or incorrect piping alignment. This nozzle loading results in the relief valve lifting at a
lower pressure than its set pressure (235 psig) in its installed location. This relief valve
showed an acceptable lift pressure setpoint during bench testing prior to its installation in
November, 2010.

ANALYSIS OF EVENT

The plant risk associated with the BVPS Unit 1 relief valve RV-1SI-845B lifting on
11/15/2010 during the Safety Injection Pump test is considered to be very low. This is
based on an Engineering technical assessment, which concluded that there is reasonable
assurance that the loss of ECCS flow was small enough that there would not be a loss of
safety function or significant impact on the BVPS Unit 1 ECCS, and the containment
bypass would not lead to any large, unmitigated releases in a time frame prior to effective
evacuation of the nearby population that have the potential to cause early health effects.

Based on the above, the safety significance of the relief valve RV-1 SI-845B lifting event
that occurred on November 15, 2010 was very low.

This event was previously reported as an unanalyzed condition that significantly degraded
plant safety, pursuant to 10 CFR 50.72(b)(3)(ii)(B), and as an event that could have
prevented the fulfillment of a safety function of systems needed to control the release of
radioactive material, pursuant to 10 CFR 50.72(b)(3)(v)(C) at 05:48 hours on 11/16/2010
(Event Notification No. 46421).

NRC FORM 366A (10-2010)
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CORRECTIVE ACTIONS

1. Relief valve RV-1 SI-845B will be removed during the next refueling outage and inspected
to confirm the conclusions for this valve's premature opening.

2. The existing piping configuration for relief valve RV-1SI-845B will be repaired and any
possible misconfiguration of the discharge piping for sister valves RV-1 SI-845A/C will be
corrected during the next refueling outage.

3. Steps (barriers) will be established in the maintenance procedures and work orders task
list instructions on relief valves to check for improper piping configuration.

4. The engineering process documents will be reviewed and revised as necessary to
consider the effects of nozzle loading on relief valves. Additional relevant changes will
also then be incorporated into plant procedures.

5. A plant operating experience report has been issued on this event (OE32604).

Completion of the above and other corrective actions are being tracked through the BVPS
corrective action program.

PREVIOUS SIMILAR EVENTS

BVPS Unit 1 experienced a premature opening of RV-1SI-845B during operation following
replacement while in a refueling outage in October 2007 (CR 07-28855). This relief valve
demonstrated no adverse as-found set pressure during a post-removal bench test.

CR 10-85863
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