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ATTACHMENT 2

Table 2: Summary of Previously ldentified Pipe Wall Thinning Issues and

Events

Date

Site

Details

Ref.

1976

Oconee 3

Pinhole leak in an extraction steam line. A surveillance program utilizing
ultrasonic examination of extraction steam lines was initiated and, in 1980,
identified two degraded elbows identical to the Unit 2 elbow that
subsequently failed in 1982. The elbows were replaced.

IN 82-22

1981

Millstone 2

Use of engineering personnel unfamiliar with plant operating conditions,
plant as-built designs, or erosion/corrosion history.

IN 93-21

January
1982

Vermont
Yankee

Licensee shut down the plant after identifying steam blowing from a leak
in the 12-inch-diameter drain line between a moisture separator and
heater drain tank.

IN 82-22

January
1982

Trojan

Steam line failure resulting in plant shutdown.

IN 82-22

February
1982

Zion 1

Steam leak in 150 psig high-pressure exhaust steam line originating from
an 8-inch crack on a weld joining 24-inch piping with the 37.5-inch high-
pressure steam exhaust piping leading to the moisture separator reheater.
The event resulted in plant shutdown.

IN 82-22

June 1982

Oconee 2

While operating at 95-percent power, a 4-square-foot rupture occurred in
a 24-inch-diameter long-radius elbow in a feedwater heat extraction line.
The reactor was manually tripped, a steam jet destroyed a non-safety-
related load center and certain non-safety-related instrumentation.
Personnel were hospitalized overnight with steam burns. An ultrasonic
inspection had identified substantial erosion of the elbow In March 1982,
but the erosion failed to meet the licensee's criteria for rejection.

IN 82-22

June 1982

Browns
Ferry 1

Steam line failure resulting in plant shutdown.

IN 82-22

March
1983

Dresden 3

Steam leak from the shell side of the 3C3 low-pressure feedwater heater
near the extraction steam inlet nozzle. The leak was attributed to erosion
by deflected extraction steam. The feedwater heaters had not been
included in a periodic inspection program.

IN 99-19

March
1985

Haddam
Neck

Pipe rupture, approximately ¥2-by-2-1/4-inch, downstream of a normal
level control valve for a feedwater heater.

GL 89-08

December
1986

Surry 2

Catastrophic failure of 18-inch MFW pump suction line elbow when a main
steam isolation valve failed closed on one of the steam generators. A 2-by-
4-foot section of the elbow was blown out and came to rest on an
overhead cable tray. The reactive force completely severed the suction
line. The free end whipped and came to rest against the discharge line for
another pump. The failure of the piping, which was carrying single-phase
fluid, was caused by erosion/corrosion of the carbon steel pipe wall. The
unit had been operating at full power. An automatic plant trip occurred and
four workers suffered fatal injuries. Released steam caused the fire
suppression system to actuate, releasing halon and carbon dioxide into
emergency switchgear. The NRC dispatched an augmented inspection
team to the site.

IN 86-106
Bulletin 87-
01

IN 88-17
GL 89-08

June 1987

Trojan

MFW degradation was discovered by the licensee in at least two areas of
the straight sections of ASME Class 2 safety-related MFW piping inside
containment. The thinning was discovered when the Trojan steam piping
inspection program was expanded to include single-phase piping. The
thinning was attributed to high fluid flow velocities and other operating
factors.

IN 87-36
IN 88-17
GL 89-08

December
1987

LaSalle 1

Through-wall pinhole leaks due to erosion were discovered in a 45-degree
elbow down stream of a turbine-driven reactor feedwater pump minimum-
flow control valve. Subsequent inspections identified additional areas of
wall thinning.

IN 88-17

2004/08/271/3
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September | Surry 2 The pipe wall of an elbow installed on the suction side of a MFW pump GL 89-08
1988 during a 1987 refueling outage was discovered to have thinned more
rapidly than expected, losing 20 percent of its 0.500-inch wall thickness in
1.2 years. Wall thinning was also observed in safety-related MFW piping
and in other non-safety-related condensate piping.
December | Brunswick | Inspection indicated areas of significant but localized erosion on the IN 89-01
1988 1 internal surfaces of several carbon steel valve bodies. The affected safety-
related valves were the 24-inch residual heat removal/low pressure core
injection (RHR/LPCI) system injection and 16-inch suppression pool
isolation valves.
April 1989 | Arkansas Steam escaping from a ruptured 14-inch high-pressure steam extraction IN 89-53
Nuclear line caused a spurious turbine/reactor trip from 100-percent power. This
One Unit 2 | straight run of piping terminates at an elbow that was replaced during the
previous outage because of erosion-induced wall thinning. The pipe and
those of similar geometries had not been included in the licensee's
surveillance samples, and the degraded condition was not detected during
the elbow replacement.
March Surry 1 Rupture of a straight section of piping downstream of a level control valve | IN 91-18
1990 in the low-pressure heater drain (LPHD) system. The LPHD system was
included in the licensee's FAC program at the time, but the program did
not provide an inspection for the affected section of piping.
May 1990 Loviisa 1 A flow-measuring orifice flange in the main feedwater system ruptured IN 91-18
(foreign) after one of five main feedwater pumps tripped, causing a check valve in
the line to slam shut, creating a pressure spike. Subsequent inspections
determined that 9 of 10 flanges had thinned to below minimum wall
requirements.
July 1990 San Onofre | The licensee was forced to shut down the unit after discovering a steam IN 91-18
2 leak in one of the feedwater regulating valve bypass lines.
December | Millstone 3 | Two 6-inch pipes in the moisture separator drain (MSD) system ruptured IN 91-18
1990 when a MSD pump was stopped to facilitate component isolation for
repairs. Stopping the pump caused a pressure transient. The high-energy
water flashed to steam and actuated portions of the turbine building fire
protection deluge system. Two 480-volt motor control centers and one
non-vital 120-volt inverter were rendered inoperable by the flooding,
resulting in the loss of the plant process computer and the isolation of the
instrument air to the containment building.
November | Millstone 2 | Rupture at an 8-inch elbow of a moisture separator reheater. High-energy | IN 91-18
1991 water flashed to steam, actuating portions of the turbine fire protection
deluge system. The license had not selected the ruptured elbow for
ultrasonic testing in its erosion/corrosion monitoring program. See LER 50-
336/91-12.
1992 Millstone 3 | See LER 50-309/92-07. IN 93-21
1992 Maine See LER 92-007. IN 93-21
Yankee
1992 Salem 1 Improper determination of code minimum wall thickness acceptance IN 93-21
criteria resulted in improper disposition of degraded components. See
Inspection Report 50-272/92-08.
1992 Hope Lack of baseline thickness measurements (history) of originally designed IN 93-21
Creek piping was identified. See Inspection Report 50-354/92-11.
1992 Millstone 1 | Lack of baseline thickness measurements of replacement piping before the | IN 93-21
replacement piping was put into service. See Inspection Report 50-
245/92-80.
1992 Hope Use of engineering personnel who are unfamiliar with plant operating
Creek conditions, plant as-built designs, or erosion/corrosion history. | -=——- ——-—-
1993 Diablo Erosion/corrosion wear was discovered behind a thermal sleeve in the IN 93-21
Canyon 1 interior of the feedwater nozzle and on the feedwater nozzle itself.
November | Sequoyah Licensee identified a 180-degree circumferential crack in a reduced section | IN 95-11
1994 1 of 14-inch condensate piping used for flow-metering. The section of piping
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had been modeled incorrectly in CHECMATE™ without any diameter or
thickness changes and had not been visually inspected.

April 1997 | Fort Manual scram and emergency boration following a 6-square-foot rupture IN 97-84
Calhoun of a 12-inch diameter sweep elbow in the fourth-stage extraction steam
piping. A non-safety-related electrical load center, several cable trays and
pipe hangers were damaged. In addition, asbestos-containing insulation
was blown throughout the turbine building and portions of the fire
protection system were actuated.

May 1999 Point Manual trip from 100-percent power and manual safety injection actuation | IN 99-19
Beach 1 when the shell side of the feedwater heater ruptured. The fish-mouth
rupture was approximately 27-inches long and 0.75-inch at its widest
point. Feedwater heater leaks were also identified at Pilgrim Station and
the Susquehanna units. None of the feedwater heaters had been included
in a periodic inspection program.

August Callaway Operators manually tripped the reactor on indication of a steam leak in the | Event
1999 turbine building. An 8-inch line from the first stage reheater drain tank to Notification
the high-pressure heater experienced a double-ended guillotine break. 36015
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