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DOMINION NUCLEAR CONNECTICUT, INC.
MILLSTONE POWER STATION, UNIT 2
LICENSEE EVENT REPORT 2005-002-00
REACTOR COOLANT SYSTEM PRESSURE BOUNDARY LEAKAGE FROM PWSCC
IN A PRESSURIZER HEATER SLEEVE

This letter forwards Licensee Event Report (LER) 2005-002-00, documenting a
condition that was discovered at Millstone Power Station Unit 2 on April 10, 2005. This
LER is being submitted pursuant to 10 CFR 50.73(a)(2)(i)(B) as a condition prohibited
by the plant's Technical Specifications.

If you have any questions or require additional information, please contact
Mr. David W. Dodson at (860) 447-1791, extension 2346.

Very truly yours,

~4 AJ~n Price
S'ife Vice President - Millstone

Attachments: (1)

Commitments made in this letter: None.
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cc: U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19406-1415

Mr. V. Nerses
Senior Project Manager, Millstone Unit 2
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Mail Stop 8C2
Rockville, MD 20852-2738

Mr. S. M. Schneider
NRC Senior Resident Inspector
Millstone Power Station
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) (16) -
On April 10, 2005, with the plant in Mode 5 (Cold Shutdown) for refueling outage 16 (2R16), an in-service

visual inspection of the pressurizer heater penetrations was being performed. One heater sleeve penetration
was found to show indications of minor leakage as evidenced by water and a tacky build up on the outside of the
penetration. It is conservatively assumed that the leakage could have existed in Modes I through 4. Technical
Specification 3.4.6.2 states that in Modes 1 through 4 *Reactor Coolant Leakage shall be limited to no Pressure
Boundary Leakage." This event is being reported pursuant to 10 CFR 50.73(a)(2)(i)(B) as a condition prohibited
by the plant's Technical Specifications.

The cause of this event was a through-wall crack in one pressurizer heater sleeve at nozzle penetration
location B-2 from Primary Water Stress Corrosion Cracking (PWSCC) of the Alloy 600 nozzle.

The leakage was identified during visual examinations prior to any significant degradation of the reactor
coolant system pressure boundary. The eddy current testing identified one axial through wall indication about
112 inch long from the bottom of the J-groove weld. The axial cracking of the extent shown in this heater sleeve
would not have created a susceptibility to a catastrophic failure of the nozzle. The overall safety significance of
this condition was determined to be minimal. There was no actual impact on the public health and safety due to
this condition.

The leaking heater sleeve was repaired during the refueling outage by the use of a Mechanical Nozzle Seal
Assembly (MNSA). Long term resolution of PWSCC of Alloy 600 in the pressurizer will be resolved with the
replacement of the pressurizer during the next refueling outage.
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1. Event DescriDtion

On April 10, 2005 with the plant in Mode 5 (Cold Shutdown) for refueling outage 16 (2R16), an in-service visual
inspection of the Millstone Power Station Unit 2 pressurizer [PZR] heater [EHTR] penetrations [PEN], pressurizer
instrument nozzle [NZL] and pressurizer Alloy 82/182 pipe buttwelds was being performed. One heater sleeve
[SLV] penetration was found to show indications of minor leakage as evidenced by water and a tacky build up on
the outside of the penetration. This leakage was too small to have been detected via normal means (containment
particulate radiation monitors [RI] or other leakage monitoring [MON] systems) during cycle 16 operations.

The heater penetrations in Combustion Engineering (CE) designed Nuclear Steam Supply Systems (NSSS) are
fabricated from Alloy 600 (Inconel 600) and are joined to the pressurizer using partial penetration J-groove welds.
The weld metal is Alloy 82/182, which is the weld metal for Alloy 600. Industry experience for other CE designed
NSSSs has shown that these welds and the nozzles are susceptible to Primary Water Stress Corrosion Cracking
(PWSCC). The inspection activities are a result of NRC Bulletin 2004-01 and previous plant experience with
PWSCC. The inspections were also a part of the Boric Acid Corrosion Control Program that incorporated NRC
Bulletins 2002-01 and 2002-02, addressing RCS pressure boundary integrity.

This event is being reported pursuant to 10 CFR 50.73(a)(2)(i)(B) as a condition prohibited by the plant's Technical
Specifications. Technical Specification 3.4.6.2 states that in Modes 1 through 4 'Reactor Coolant leakage shall be
limited to no Pressure Boundary Leakage". From the amount of wetness and tacky build up on the outside of the
pressurizer, it is conservatively assumed that the leakage could have existed in Modes 1 through 4.

2. Cause

The cause of this event was a through-wall crack in one pressurizer heater sleeve at nozzle penetration location
B-2 from PWSCC of the Alloy 600 nozzle and/or J-weld. This PWSCC allowed primary coolant to leak into the
annulus between the pressurizer lower head and the heater sleeve, creating a breach of the reactor coolant
pressure boundary. The eddy current inspections performed on this nozzle, and both plant specific and industry
experience support the conclusion of PWSCC.

The heater element was removed from the one identified location and an eddy current examination characterized
the nature of the flaw. The eddy current testing identified one axial through wall indication of about 1/2 inch long
from the bottom of the J-groove weld. The defect was determined to be axial and not cirumferential. The axial
cracking of the extent found in this pressurizer heater sleeve would not have created a susceptibility to a
catastrophic failure of the nozzle. Additional Non-destructive Examination has measured the thickness of
pressurizer lower head adjacent to the leaking nozzle and other non-leaking nozzles and no differences were
noted.

3. Assessment of Safety Consequences

The design function of the pressurizer is to maintain reactor coolant system pressure. This is done with a
combination of heaters to raise the temperature in the pressurizer and spray valves M to lower the temperature in
the pressurizer. The heater sleeves are part of the pressure boundary of the pressurizer. A through-wall crack in
the heater sleeves creates a leak path in the reactor coolant pressure boundary that is not permitted by Technical
Specifications.

This leakage did not represent a safety system functional failure and the actual safety significance of the cracking
found in the heater sleeve is low. The crack from PWSCC is very tight. The leakage at this nozzle is too small
to be quantified and the leakage rate is well below the allowable rate of 1 gpm for unidentified leakage. The
leakage was identified during visual examinations prior to any significant degradation of the reactor coolant system
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pressure boundary. The PWSCC found at Millstone Unit 2 is similar to other CE designed NSSSs. The defect
was determined by eddy current examination to be axial rather than circumferential. The axial cracking of the
extent shown in this pressurizer heater sleeve would not have created a susceptibility to a catastrophic failure of
the nozzle. At Millstone Unit 2, the potential worst case situation of a circumferential crack that could result in the
complete loss of the penetration would be well below the limiting hole size, less than 3 inches, for a Small Break
Loss of Coolant Accident, and is therefore bounded by the current analysis. The overall safety significance of this
condition was determined to be minimal. There was no actual impact on the public health and safety due to this
condition.

4. Corrective Action

The leaking heater sleeve was repaired during the refueling outage by the use of a Mechanical Nozzle Seal
Assembly (MNSA). The MNSA is a mechanical device with a mechanical seal that encapsulates the pressurizer
heater sleeve to prevent leakage in the event cracks develop in the sleeve or J-groove weld due to PWSCC of the
Alloy 600 material. The MNSA also acts as a restraint to prevent a heater sleeve nozzle from being ejected from
the vessel in the event of a complete circumferential failure of the nozzle.

The use of the MNSA for this repair has been approved, as documented in the Nuclear Regulatory Commission's
Safety Evaluation Report, "Safety Evaluation of Relief Request RR-89-43, Temporary Installation of Mechanical
Nozzle Seal Assemblies on Pressurizer Heater Penetration Nozzles," dated October 28, 2003 (ADAMS Accession
No. ML032690807).

Long term resolution of PWSCC of Alloy 600 in the pressurizer will be resolved with the replacement of the
pressurizer during the next refueling outage (2R17). The replacement pressurizer will not use Alloy 600 for any
pressure boundary component or weld. The corrective actions associated with this condition are being addressed
in accordance with the Millstone Corrective Action Program.

5. Previous Occurrences

The PWSCC of the Alloy 600 heater sleeves at Millstone Unit 2 is similar to the PWSCC that was found in the
pressurizer heater nozzles and Control Element/Rod Drive Mechanisms (CEDMSICRDMS) at various plants
including Millstone Unit 2. The materials of construction and the design with the partial penetration J-groove
welds for the pressurizer heater sleeves are the same as for the CEDM/CRDM and Incore Instrumentation (ICI)
nozzles. During refueling outage 2R14, Millstone Unit 2 found three CEDMs with shallow cracking below the
J-groove weld with ultrasonic inspection techniques and two pressurizer heater nozzles with through wall cracks
with visual inspection. During refueling outage 2R15, Millstone Unit 2 found 11 CEDMs with shallow cracking
below the J-groove weld with ultrasonic inspection techniques and two pressurizer heater nozzles with through wall
cracks with visual inspection. All the cracked pressurizer heater sleeve nozzles were repaired with MNSAs. The
indications in three CEDMs were removed by grinding. The other CEDMs were repaired with a partial penetration
nozzle replacement technique. In the most recent refueling outage (2R16), a new reactor vessel closure head was
installed that uses materials less susceptible to PWSCC.

LER 2002-001-00, Two Reactor Coolant System Pressure Boundary Leakage Events, dated April 16, 2002:
- heater sleeve nozzle penetration locations A-1 and C-4.

LER 2003-004-00, Reactor Coolant System Pressure Boundary Leakage Event, dated December 3, 2003:
- heater sleeve nozzle penetration locations F-4 and C-3.

Energy Industry Identification System (EIIS) codes are identified in the text as [XX].
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