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leak path indications in two reactor pressure vessel head control rod drive mechanism
nozzle penetrations. This event is reportable in accordance with

10 CFR 50.73(a)(2)(ii)(A).
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ABSTRACT

On October 16, 2004, with the plant in Mode 6, leak path indications were identified in the inconel
buttering of the J-groove weld on reactor pressure vessel (RPV) head control rod drive mechanism
nozzle penetrations 29 and 30. Initially, ultrasonic examinations performed in accordance with EA-
03-009, “Issuance of First Revised NRC Order Establishing Interim Inspection Requirements for
Reactor Pressure Vessel Heads at Pressurized Water Reactors,” identified the leak path indications.
Subsequently, in accordance with the Order, a bare metal visual inspection of the exterior of the
RPV head was performed. Although no evidence of leakage was visible during the bare metal
inspection, a dye-penetrant examination was performed of the J-groove welds for penetrations 29
and 30. The dye-penetrant exam showed minor surface indications that required further evaluation.
During grinding activities on penetration 29, an approximately ¥4-inch long axial crack was identified
perpendicular to the fusion line of the J-weld. During grinding activities on penetration 30, a
circumferential crack, approximately one inch long, was identified adjacent to the fusion line of the J-
weld. Penetrations 29 and 30 were repaired, and the reactor head was returned to service.

The safety significance of this event was minimal due to the size and orientation of the cracks.
The cracks were small and tight, with no visible evidence of leakage. This event is reportable in
accordance with 10 CFR 50.73(a)(2)(ii)(A) as a condition that resulted in a principle safety barrier
being seriously degraded.
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EVENT DESCRIPTION

On October 16, 2004, with the plant in Mode 6, leak path indications were identified in the inconel
buttering of the J-groove weld on reactor pressure vessel (RPV) [RPV;AB] head control rod drive
mechanism nozzle [NZL;AB] penetrations 29 and 30. Initially, ultrasonic examinations performed in
accordance with EA-03-009, “Issuance of First Revised NRC Order Establishing Interim Inspection
Requirements for Reactor Pressure Vessel Heads at Pressurized Water Reactors,” identified the
leak path indications. Subsequently, in accordance with the Order, a bare metal visual inspection
of the exterior of the RPV head was performed.

Although no evidence of leakage was visible during the bare metal inspection, a dye-penetrant
examination was performed of the J-groove welds for penetrations 29 and 30. The dye-penetrant
exam showed minor surface indications that required further evaluation. During grinding activities
on penetration 29, an approximately ¥4 inch long axial crack was identified perpendicular to the
fusion line of the J-weld. During grinding activities on penetration 30, a circumferential crack,
approximately one inch long, was identified adjacent to the fusion line of the J-weld (See Figure 1).
_This event is reportable in accordance with 10 CFR 50.73(a)(2)(ii)(A) as a condition that resulted in
a principle safety barrier being seriously degraded.

CAUSE OF THE EVENT

Additional metallurigical examinations were not performed on the indications, however, based on
industry experience, the cause of the two penetration cracks is believed to be primary water stress
corrosion cracking.

SAFETY SIGNIFICANCE

The safety significance of this event was minimal due to the size and orientation of the cracks. The
cracks were small and tight, with no visible evidence of leakage.

CORRECTIVE ACTIONS

The bottom portions of the nozzles were cut and removed. New half-nozzles were inserted and
welded to the upper portion of the existing nozzles and the RPV head, thus establishing a new
pressure boundary weld. (See Figure 2).

After acceptable inspection of the repairs, the RPV head was returned to service.

PREVIOUS SIMILAR EVENTS

None.
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FIGURE 1
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FIGURE 2

Original Nozzles Bottom portion of

nozzles cut and
removed.

New nozzle inserted,
welded to upper
portion and reactor
head. Lower nozzle
assembly reattached.

Thermal sleeve

previously cut for
weld inspection

I'hermal

Sleeve
Z

Temporary ; ’

debris plug

New
pressure
boundary
weld

8” Carbon
Steel Reactor
Head

¢ J
P

| \New
half
nozzle

/

Cladding

J-Weld ']
[T s
Nozzle /
support
grid

New lower nozzle
extension

New grid
D support

2 e

CcO0Z-



