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UNI TED STATES
NUCLEAR REGULATORY COW SSI ON
OFFI CE OF | NSPECTI ON AND ENFORCEMEN
WASHI NGTON, D. C. 20555

July 9, 1982

| E [ NFORVATI ON NOTI CE NO. 82-22: FAILURES IN TURBI NE EXHAUST LI NES

Addr essees:

Al nuclear power reactor facilities holding an operating |icense or constoiction
permt.

Pur pose:

This information notice is provided as an early notification of events that may
have safety significance. It is expected that recipients will reviewthe
information for applicability to their facilities. No specific action or
response is required at this tine.

Description of G rcunstances:

On June 28, 1982, Duke Power Conpany's Qconee Unit 2, while operating at 95%
power, experienced a 4-ft? rupture of a 24-in.-dianeter, [ ong-radius el bow in
the feedwater heat extraction line which is supplied steam from the high-pressure
turbine exhaust. The rupture has been attributed to piping degradation that
results from steamerosion. The operator, upon hearing steam noise and observing
the absence of mmin steam (turbine header) line pressure, belie~eo a steanline
break had occurred and manually tripped the reactor. The main turbine
automatically tripped as a result of the reactor trip. Systems and rel ated
paraneters responded as expected following the reactor trip and subsequent
recovery.

The steamjet destroyed a non-safety-related electrical |oad center inthe

I ower elevation of the turbine building and-certain non-safety-related instru
nentation in the vicinity, but did not render any essential equipment inoperable.
Two persons suffered steam burns, serious enough to be hospitalized overnight.

Initial indication of extraction steanline degradation at the Cconee facility
was discovered in 1976 when a pinhole leak occurred on a simlar line in Udit 3.
Subsequent to this discovery, a mmintenance surveillance program utilizing
ul'trasonic exanmination of extraction steam lines was begun. In 1980, two
elbows on Unit 3 identical to the failed elbowon Unit 2 were replaced because
of steam erosion

In March 1982, prior to the failure, ultrasonic inspection reveal ed substantial

erosion of the Unit 2 elbow in the extraction line; however, the erosion was
less than the licensee's criterion for rejection. The |icensee theorizes that
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sustained reduced power operation and resultant |ower quality steam contributed
to accelerated erosion and failure of the elbow. Additionally, the previous

i nspection program may not have identified the section where the line was

t hi nnest.

The failed el bowand the identical el bow on the other "C' feedwater heater
supply line have been replaced.

The two corrosponding 24-in. elbows on Cconee Unit 1 were ultrasonically i nspect ed
on July 1, 1982. The inspection revealed that a 4-in.2 area inone of the

el bows had been reduced in thickness from0.375 in. to 0.100 in. Power operation
was subsequently adjusted to 80% and the "C' feedwater heaters isolated so

that the affected steam |ine was maintaineo at 125 psig with no steam flow.

The factor of safety based on material yield at the above pressure is slightly

greater than two. El bow replacenment will be performed on Unit 1 after returning
Unit 2 to powver.

I'naddition, the Institute of Nuclear Power Qperations (INPO has identified
four other similar failures of steanlines also apparently resulting from steam
erosion. These failures resulted inplant shutdown. They are Vermont Yankee

on 1/27/82; Trojan 1 on 1/9/82; Zion 1on 2/12/82; and Browns Ferry 1 on 6/24/82.
For exanple, inVermont Yankee, a leak occurred inthe 12-in.-dianeter drain

line between the "C' noisture separator and the heater drain tank, blow ng steam
into the heater bay area. On Zion 1 a steam |eak occurred inthe 150 psi g

hi gh-pressure exhaust steam line fromthe Unit 1 turbine. The l|eak originated
froman 8-in. crack on aweld joining 24-in.-dianmeter piping with the
37.5-in.-diameter high pressure steam exhaust pipe leading to the noisture
separator reheater. INPOwill issue a Significant Event Report on Nuclear

Not epad shortly and ispreparing a Significant Operating Experience Report

which i s expected to contain recormendations on this subject.

I'f you have any questions regarding this matter please contact the Regi onal
Admi nistrator of the appropriate NRC Regional Ofice, or this office.

1S’

Edward L. Jordan, Director
Di vision of Engineering and
Qual ity Assurance
O fice of Inspection and Enforcenent

Techni cal Contvct: 0. Merrill
301-492-4513

Attachnent:
List of Recently Issued | EInformwation Notices
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Information
Notice No.

Subject

Date of
Issue

Issued to

82-21

82-20

82-19

82-18

82-17

82-16

82-15

82-14

82-13

82-12

Buildup of Enriched Uranium
in Effluent Treatment Tanks

Check Valve Problems

Loss of High Head Safety
Injection Emergency Boration
and Reactor Coolant Makeup
Capability

Assessment of Intakes of
Radioactive Material by
Workers

Overpressurization of
Reactor Coolant System

HPCI/RCIC High Steam Flow
Setpoints

Notification of the Nuclear
Regulatory Commission \NRC)

TMI-1 Steam Generator/Reactor
Coolant System Chemistry/
Corrosion Problem

Failures of General Electric
Type HFA Relays

Surveillance of Hydraulic
Snubbers

6/30/82

6/28/82

6/18/82

6/11/82

6/10/82

5/28/82

5/28/82

5/12/82

5/10/82

4/21/82

A1l uranium and
plutonium fuel
fabrication
licensees

A1l power reactor
facilities holding
an OL or CP

A1l power reactor
facilities holding
an OL or CP

A1l power reactor
facilities holding
an OL or CP, other
specified licenses

A11 power reactor
facilities holding
an OL or CP

A1l power reactor
facilities holding
an OL or CP

A11 NRC licensees
and all power
reactor facilities
ho'’ding a CP

A1l pcwer reactor
facilities holding
an OL or CP

A1l power reactor
facilities holding
an OL or CP

A1l power reactor
facilities holding
an OL or CP

oL
cp

Operating License
Construction Permit
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