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On April 29, 2010, with H. B. Robinson Steam Electric Plant (HBRSEP), Unit No. 2, shutdown in Mode 6 during
Refueling Outage 26, it was determined that there was a potential for operating in an unanalyzed condition due
to a loss of the safety function of the Residual Heat Removal (RHR) system. HBRSEP, Unit No. 2, determined
that under certain conditions flashing or water hammer could occur in the RHR system during Modes 3 and 4.
The resulting steam voids could prevent the RHR system from fulfilling its safety function during the injection
and recirculation phase of a Loss of Coolant Accident (LOCA). This condition could have prevented the
fulfillment of the safety function that is needed to remove residual heat in Modes 3 and 4 and is reportable
under 10 CFR 50.73(a)(2)(i)(B), 10 CFR 50.73(a)(2)(ii)(B), and 10 CFR 50.73(a)(2)(v)(B).

The cause of this condition has been determined to be deficiencies in-the original plant design and system
operating guidance provided by Westinghouse. A contributing cause identified that HBRSEP, Unit. No. 2, did
not perform an adequate review of Westinghouse Nuclear Safety Advisory Letter NSAL-93-004.

Corrective actions are in progress to revise the applicable operating procedures to maintain the Technical
Specifications required operability of RHR and ECCS functions. These revisions are expected to be completed
prior to entry into Mode 4, during restart from the current refueling outage (RO-26).
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I. DESCRIPTION OF EVENT

On April 29, 2010, with H. B. Robinson Steam Electric Plant (HBRSEP), Unit No. 2, shutdown in
Mode 6 during Refueling Outage 26 (RO-26), it was determined that there was a potential for operating
in an unanalyzed condition due to steam void formation in the Residual Heat Removal (RHR) [BP]
system. Under certain conditions steam voids and/or water hammer could occur in the RHR system
during Modes 3 and 4. The resulting steam voids or water hammer could prevent the RHR system,
which also performs as the low head portion of the Emergency Core Cooling System (ECCS) [BQ],
from fulfilling its safety function during the injection and recirculation phase of a Loss of Coolant
Accident (LOCA).

The steam voiding or water hammer conditions could prevent the safety function of the system and is
reportable under 10 CFR 50.73(a)(2)(i)(B), "Any operation or condition which was prohibited by the
plant Technical Specifications," 10 CFR 50.73(a)(2)(ii)(B), "The nuclear power plant being in an
unanalyzed condition that significantly degraded plant safety," and 10 CFR 50.73(a)(2)(v)(B), "Any
event or condition that could have prevented the fulfillment of the safety function of structures or
systems that are needed to remove residual heat."

II. CAUSE OF EVENT

The cause of this event was determined to be deficiencies in the original plant design and system
operating guidance provided by the system designer, Westinghouse Electric Corporation. These
deficiencies allowed conditions to exist where steam flashing could occur in the RHR shutdown cooling
piping and pump suction if the RHR system had to be transitioned to the ECCS mode for injection and
recirculation from the shutdown cooling alignment in Mode 4 or after transitioning to Mode 3.

A contributing cause to the event is that HBRSEP, Unit No. 2, did not perform an adequate review of
Westinghouse Nuclear Safety Advisory Letter NSAL-93-004, which addressed the operation of the
RHR pumps in the ECCS modes in Modes 3 and 4 and provided guidance for preventing the formation
of voids in the shutdown cooling piping. The conditions addressed by the NSAL-93-004 were not fully
investigated. Therefore, the recommendations were not incorporated into plant operating procedures.

In addition, NSAL-93-004 did not address the most limiting condition, which is alignment to the ECCS
sump. This condition was subsequently addressed in Westinghouse NSAL-09-008, "Presence of
Vapor in Emergency Core Cooling System/Residual Heat Removal System in Modes 3/4 Loss-of-
Coolant Accident Conditions."

III. ANALYSIS OF EVENT

This event was investigated in accordance with the HBRSEP, Unit No. 2, Corrective Action Program
(CAP) and documented in Significant Adverse Nuclear Condition Report 367186. This reportable
event and the associated significant adverse condition investigation were reviewed by the Plant
Nuclear Safety Committee on June 25, 2010.
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Potential Loss of RHR due to Steam Voiding or Water Hammer

During plant shutdown when transitioning from Mode 3 to Mode 4, procedures allow RHR to be placed
in service with Reactor Coolant System (RCS) [AB] Hot Leg temperature as high as 350 degrees
Fahrenheit. When in Mode 4, with RHR is in service for shutdown cooling with RCS Hot Leg
temperature above 240 degrees, if RHR was placed in ECCS Mode some fluid in the RHR pump
suction piping could flash to steam due to the piping pressure dropping to Refueling Water Storage
Tank (RWST) pressure, which would be below the saturation pressure for the RHR suction piping fluid
temperature.

In addition, when placing RHR into the ECCS mode in preparation for entry into Mode 3, procedures
required running RHR using the heat-up line to force cool the system. However, not all of the suction
piping (approximately 100 ft) from the RCS Hot Leg can be forced cooled by the heat up line to a
temperature below the saturation temperature of 240 degrees at the RWST static head. Either of the
above could result in water hammer conditions in RHR piping.

Ultrasonic testing for voids during the RO-25 following ECCS alignment did not identify voids in the
RHR suction and discharge piping. The potential operability impact is limited to Modes 3 and 4 during
plant heat up and plant cool down.

IV. CORRECTIVE ACTIONS

Corrective actions are in progress to revise the applicable operating procedures to maintain the
Technical Specifications required operability of RHR and ECCS functions. These changes are
expected to be completed prior to entry into Mode 4, during restart from the current refueling outage
(RO-26).

The cause of the inadequate review of NSAL-93-004 was determined to be historical and no further
corrective action is required.

V. ADDITIONAL INFORMATION

Previous Similar Events:

Previous similar events have not been identified at HBRSEP, Unit No. 2.
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