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

On February 21, 2002, a potential high pressure safety injection (HPSI) pump run-out failure
mode was determined to exist if a large break loss-of-coolant-accident (LOCA) occurred during
reverse flow testing of HPSI pump discharge check valves. The test resulted in a plant
configuration where the non-tested HPSI pump was aligned to both HPSI headers. If a large
break LOCA had occurred during the test, the remaining operable HPSI pump would have
supplied coolant to both headers. High pressure safety injection pump flow-rate would have
increased and probably caused the pump to fail due to run-out.

High pressure safety injection pumps have been verified to operate satisfactorily at flow-rates
up to 771 gpm. However, the increased flow-rate when injecting into two headers pushes the
predicted flow above this value. It is not known at what flow-rate run-out failure of a HPSI
pump would occur. This potential HPSI failure is caused by a procedural deficiency that has
been present since startup.

The test procedure has been changed to ensure that the operable HPSI pump is only aligned
to it's own header during this test.
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I. DESCRIPTION OF EVENT

At 08:00 am on February 21, 2002 it was determined that the potential had existed for a high
pressure safety injection (HPSI) pump to experience a run-out failure, if a large break loss-of-
coolant accident (LOCA) occurred while the redundant HPSI pump was out-of-service for testing
of its reverse flow check valve. The time the plant was exposed to this potential HPSI failure
mode was approximately five hours per year (once per quarter and once annually). At the time
this issue was discovered, Unit 1 was at 0 percent power and in a refueling outage and Unit 2
was operating at 100 percent rated thermal power.

During a review of changes made to Surveillance Test Procedures, STP 0-65-1 and 2, HPSI and
LPSI Pump Check Valve Closure Test, a question was raised regarding the required HPSI
system alignment to perform back flow testing of the discharge check valve for 23 HPSI. When
23 HPSI pump discharge check valve, 2-SI-405, Reverse Flow Test, is performed the following
test alignment is required (Figure 1):

1. Technical Specification 3.5.2 Action A, for one HPSI train inoperable is entered.
2. 22 and 23 HPSI pump handswitch are placed in pull-to-lock.
3. 23 HPSI pump suction stop, 2-SI-402 is shut.
4. 2-SI-653-MOV HPSI header cross-connect valve is opened.
5. 21 HPSI pump is started.

If a large break LOCA were to occur during this testing alignment, either with or without a design
basis loss-of-offsite power, all eight HPSI loop isolation motor-operated valves (MOVs) would
open as designed. The 22 and 23 HPSI pumps would remain secured (handswitches in pull-to-
lock) and the remaining 21 HPSI pump would feed all eight HPSI loop isolation MOVs.

If a HPSI pump is powered by a diesel generator operating at the high end of its allowed
frequencies, 61.2 Hz, then the predicted HPSI flow-rate would be at its maximum. The HPSI
flow-rate would increase from approximately 769 gpm, when injecting through four HPSI loop
isolation MOVs, to approximately 825 gpm when injecting through all eight.

High pressure safety injection pumps have been tested at flow-rates up to 771 gpm. However,
the increased flow-rate when injecting via eight HPSI loop isolation MOVs, results in a predicted
flow-rate above this value. It is not known at what flow-rate run-out failure of the HPSI pump
would occur.

II. CAUSE OF EVENT

The cause for this potential HPSI failure was a procedural deficiency that has been present since
initial plant startup in the 1970's. Surveillance Test Procedures 0-65-1 and 2, appear to have
utilized this testing alignment on both Units since the 1970's.
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Ill. ANALYSIS OF EVENT

The HPSI system is part of the overall safety injection system for the plant. The safety injection
system is designed to supply emergency core cooling in the unlikely event of a LOCA.

The HPSI system is capable of delivering emergency coolant to the Reactor Coolant System
(RCS) at a discharge pressure up to 1275 psia. Three pumps are provided and supply two
independent headers. Each header, in turn, supplies four individual motor-operated HPSI loop
isolation MOVs, one leading to each cold leg of the RCS. Each set of four HPSI loop isolation
MOVs is automatically opened from a different emergency power bus upon initiation of safety
injection actuation signal. One HPSI pump [11(21), 13(23)] is normally lined-up to each header
and is available for automatic initiation. The third HPSI pump [12(22)] capable of being aligned to
either header and is normally in pull-to-lock and not available for automatic initiation.

If a large break LOCA had occurred during the test, RCS pressure would immediately drop and
HPSI would be initiated. As described previously, the remaining operable HPSI pump would
have started to deliver flow to two HPSI headers. However, we believe the back-pressure of the
combined eight open HPS1 loop isolation MOVs to the single operating HPSI pump would not
have been great enough to prevent HPSI pump run-out and subsequent failure. This scenario
could have resulted in no HPSI pumps automatically supplying cooling water to the core.

The potential safety significance of the above scenario is considered to be very small due to the
following:

1. The likelihood of a large break LOCA occurring at either plant is extremely small.
2. The time the plant was exposed to the condition was very small. It is estimated that the plant

was exposed to the condition for approximately 4-5 hours per year per HPSI pump
(8-10 hours per year for each unit).

An evaluation of this issue has been performed to quantify its potential safety significance. The
evaluation assumed this surveillance test has been run once per quarter for each HPSI and once
per year annually to account for any preventative maintenance tests that required performance of
the test. In addition, each test takes approximately one hour to complete. The resulting increase
in core damage frequency was about 8E-07 for both units.

Based on the above, it is concluded that this issue did not present a significant decrease in
protection to the health and safety of the public or plant personnel.

This event is considered reportable in accordance with 10 CFR 50.73 (a)(2)(v)(D); Any event or
condition that could have prevented the fulfillment of the safety function of structures or systems
that are needed to mitigate the consequences of an accident.
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IV. CORRECTIVE ACTIONS

Both STP's 0-65-1 and 2 have been revised to include a step to shut the HPSI header isolation
valve, for the HPSI pump being tested, while a HPSI pump discharge check valve is being
reverse flow tested. (1 -SI-654 for testing 13 HPSI pump; 1-SI-656 for testing 11 HPSI pump;
2-SI-654 for testing 23 HPSI pump; 2-SI-656 for testing 21 HPSI pump.) These procedural
changes will prevent a HPSI pump from being aligned to two HPSI headers during future
performance of STP 0-65-1 and 2.

V. ADDITIONAL INFORMATION

A. Affected Component Identification:

IEEE 803 IEEE 805
Component or System EIIS Funct System ID

Reactor RCT
Reactor Core System AC
HPSI Pump AC
HPSI Discharge Check Valve AC
HPSI Cross-Connect Valve AC

B. Previous similar events:

A review of Calvert Cliffs' Licensee Event Reports over the past several years has been
performed. The review did not identify any similar reportable events.
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