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

On March 27, 2005, reactor power was reduced to approximately 6% power (Operational Condition 2) to perform a
primary containment entry to identify the source of increasing unidentified reactor coolant system (RCS) leakage.
Beginning on February 8, 2005, unidentified RCS leakage had been trending upward and was at approximately 0.73
gpm on March 27, 2005. Hope Creek personnel identified a steam leak coming from the insulated decontamination
port that is connected to the 'B' reactor recirculation system between the suction of the pump and the suction
isolation valve. At 2329 hours on March 27, 2005, the reactor mode switch was taken to shutdown to perform a
controlled shutdown and cooldown of the plant to precisely identify and repair the leakage source. At 1035 hours on
March 28, 2005, after removal of the insulation from the decontamination port, the steam leakage was determined to
be coming from a crack located on the 4-inch nominal pipe size (NPS) portion of the decontamination port.

The through-wall crack in the decontamination connection was determined to be fatigue initiation and propagation as
caused by the following: presence of an original subsurface weld defect and presence of a decontamination port
geometry that experienced damaging high cycle vibration during certain recirculation system operating conditions.
Corrective actions consisted of the modification of the A and B reactor recirculation decontamination ports and an
extent of condition review to determine if other connections to the reactor recirculation system were vulnerable to the
decontamination port failure.

This event is being reported in accordance with 1 OCFR50.73(a)(2)(ii)(A), 'any event or condition that resulted in the
condition of the nuclear power plant, including its principal safety barriers, being seriously degraded."
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor (BWR/4)

Reactor Coolant System {AB)
Reactor Recirculation System {AD)*

*Energy Industry Identification System {EIIS} codes and component function identifier codes appear as {SS/CCC}

IDENTIFICATION OF OCCURRENCE

Event Date: March 27, 2005
Discovery Date: March 27, 2005

CONDITIONS PRIOR TO OCCURRENCE

A voluntary controlled plant power reduction was performed to determine the source of increasing reactor coolant system
(RCS) {AB) unidentified leakage. On March 27, 2005, while in Operational Condition 2 with reactor power at
approximately 6%, a primary containment entry identified a steam leak from the insulated decontamination port that is
sealed by a bolted flange within the isolable boundary of the 'B' recirculation system. Hope Creek then proceeded to
cold shutdown to precisely identify and repair the leakage source. With the plant in Operational Condition 3 (HOT
SHUTDOWN), a through-wall leak at the welded junction of the 4-inch decontamination port and the 'B' reactor
recirculation system suction piping was identified. Unidentified reactor coolant system leakage was at approximately
0.73 gpm prior to the plant shutdown, which was well below the Technical Specification limit of 5 gpm. There was no
equipment out of service that impacted this event.

DESCRIPTION OF OCCURRENCE

On March 27, 2005, reactor power was reduced to approximately 6% power (Operational Condition 2) to perform a
primary containment entry to Identify the source of Increasing unidentified reactor coolant system (RCS) {AB) leakage.
Beginning on February 8, 2005, unidentified RCS leakage had been trending upward and was at approximately 0.73
gpm on March 27, 2005. Hope Creek personnel identified a steam leak coming from the insulated decontamination port
that is connected to the 'B' reactor recirculation system {AD} between the suction of the pump and the suction isolation
valve. At 2329 hours on March 27, 2005, the reactor mode switch was taken to shutdown to perform a controlled
shutdown and cooldown of the plant to precisely identify and repair the leakage source.

At 1035 hours on March 28, 2005 while in Operational Condition 3 after removal of the insulation from the
decontamination port, the steam leakage was determined to be coming from a crack located on the 4-inch NPS portion
of the decontamination port. The decontamination port is 4-inch diameter SA-376 Type 304 stainless steel Schedule 80
ASME Code Class 1 piping.

Hope Creek entered cold shutdown at 1452 hours on March 28, 2005. The RCS unidentified leakage was well below the
Technical Specification limit of 5 gpm.

This event is being reported in accordance with 1 OCFR50.73(a)(2)(ii)(A), 'any event or condition that resulted in the
condition of the nuclear power plant, including its principal safety barriers, being seriously degraded."
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CAUSE OF OCCURRENCE

The cause of the through-wall crack in the decontamination connection was fatigue initiation and propagation as a result of
the following:

* original subsurface weld defect, and
* presence of a decontamination port geometry that experienced damaging high cycle vibration during certain

recirculation system operating conditions.

The fatigue crack was initiated at a subsurface (near the outside diameter (OD) surface) weld defect in combination with
the presence of the decontamination spool geometry that experienced damaging high cycle vibration during certain
recirculation system operating conditions.

The metallurgical examinations identified fatigue initiation and propagation. The as-found 'B' decontamination port
contained an approximately 4-inch long circumferential crack. A significant portion of the fracture surface was covered
with a heavy oxide scale suggesting that this portion existed for an extended period. A minor portion of the fracture
surface nearest the inside surface was much less oxidized suggesting a more recent fracture that was responsible for
the through-wall leak.

Analysis revealed that the natural frequencies of the 'B' decontamination port were coincident with the 5X vane passing
frequencies of the reactor recirculation pump at normal operating speeds. The natural frequencies of the
decontamination port ranged from 122 to 135 Hz. The 5X vane passing frequency of the reactor recirculation pump at
normal operating speeds is 120 to 125 Hz.

An analysis of pump operating data indicated that on February 8, 2005, the pump experienced a transient 5X vibration
acceleration at a speed of 1501 rpm that was high in amplitude and short in duration, apparently due to the
convergence of the 5X vane passing frequency with acoustic resonance of the recirculation piping system. An analysis
of the drywell floor leakage demonstrated an increasing trend In unidentified RCS leakage following this event.

PREVIOUS OCCURRENCES

A review of LERs at Salem and Hope Creek generating stations for the previous two years was performed to identify
prior similar occurrences. LER 354/04-010-00 identified an October 10, 2004, pipe failure of the A moisture separator
drain line that led to a manual reactor scram. Although the October 10, 2004, event identifies a pipe failure, the
mechanism of this pipe failure was different from the current event. The October 10, 2004 pipe rupture was the result of
fatigue failure due to 25 days of high dynamic loading caused by the flow through a failed open valve. The corrective
actions associated with the October 10, 2004 event would not have prevented this current event from occurring.
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SAFETY CONSEQUENCES AND IMPLICATIONS

An analysis of pump operating data indicated that on February 8, 2005, the 'B' recirculation pump experienced a transient
5X vibration acceleration at a speed of 1501 rpm that was high in amplitude and short in duration. An analysis of the
drywell floor leakage demonstrated an increasing trend in unidentified RCS leakage following this event. After the
February 8, 2005, transient 5X vibration acceleration, an administrative limit for the 'B' recirculation pump speed was put in
place to prevent entering this region.

As the result of monitoring the increasing trend in RCS unidentified leakage, Hope Creek performed a controlled power
reduction of the plant on March 27, 2005, to perform a primary containment entry and identified the source of the leakage
as the insulated 'B' decontamination port. Hope Creek then proceeded to cold shutdown to precisely identify and repair
the leakage source. After removal of the insulation from the decontamination port, with the plant in Operational Condition 3
(hot shutdown), a through-wall leak at the welded junction of the 4-inch decontamination port and the 'B' reactor
recirculation system suction piping was identified. The 'B' decontamination port is located between the suction of the 'B'
recirculation pump and the suction isolation valve. Therefore, in the unlikely event that the crack would have propagated,
the decontamination port could have been isolated by the closure of the 'B' recirculation loop suction and discharge
isolation valves. RCS unidentified leakage was approximately 0.73 gpm, which was well below the Technical Specification
limit of 5 gpm. The crack on the decontamination port was repaired prior to restart of the plant.

Based on the above, there was no impact to the health and safety of the public.

A review of this event determined that a Safety System Functional Failure (SSFF) has not occurred as defined in
Nuclear Energy Institute (NEI) 99-02. Hope Creek was brought to a controlled safe cold shutdown condition following
the identification of the 'B' decontamination port through-wall leak.

CORRECTIVE ACTION

1. The decontamination ports for both the A and B recirculation loops were modified. The 4-inch decontamination port
was shorted to increase the natural frequencies so they are not coincidental with the normal recirculation pump
vane passing frequencies. These modifications were completed prior to the plant startup.

2. A review of connections to the reactor recirculation loops was performed to determine if other similar connections
would be susceptible to the failure experienced with the decontamination port. This review consisted of finite
element analysis, vibration analysls, modal analysis, isometric review and previous ISI inspections. A total of
twenty-three (23) welds were inspected during the plant shutdown using a combination of nondestructive
examination (NDE) techniques. These NDE inspections were satisfactory.

COMMITMENTS

This LER contains no commitments.


