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April 11, 1991
NRC-91-0048

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Reference: Ferni 2
NRC Docket No. 50-341
NRC License No. NPF-43

Subject: Licensee Event Report (LER) No. 91-004

Please find enclosed LER No. 91-004, dated April 11, 1991,
for a reportable event that occurred on March 12, 1991. A

copy of this LER is also being sent to the Regional
AJ.ministrator, USNRC Region !!I.

If you have any questions, please contact Joseph Pendergast,
Compliance Engineer, at (313) 586-1682.

Sincerely,

h hb dY
Enclosure: NRC Forms 366, 366A

cc: A. B. Davis
J. R. Eckert
R. W. DeFayette
W. G. Rogers
J. F. Stang

Wayne County Emergency
Management Division
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Manual Scram Due to Loss of Condenser Vacuum
'
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On March 12,1991, at 0509 hours, the Off-Gas system sand filter
differential pressure high alarm annunciated. At 0615 hours,

- operations personnel found a broken Moisture Separator-Reheater (HSR)
relief valve manifold drain line to the condenser, common to both the
east and west MSR relief valve manifolds. The drain line-was failed
at the heat affected zone of a weld. There is no isolation valve
between the location of--the break and the condenser. At 0623 hours,
-the reactor was manually scrammed due to an impending loss of
conder.ser vacuum. At 0636 hours, reactor pressure and level
stabilized and the scram was reset.

The piping system failure occurred at a socket-welded elbow and
initiated at - the toe of the weld. in the heat affected zone. Two pipe
supports,_one on each side of the failure location, had broken
U-bolts. Failure of the pipe support U-bolts allowed unacceptable
cyclic pipe displacements which led to the pipe failure. The piping,

system and supports were repaired and additional temporary supports
were added to the piping-system to reduce line movement.
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'Initial Plant Conditions:

Operational Condition: 1 -(Power Operation)
Reactor Power 90 to 65 percent
Reactor Pressure: 985 psig
Reactor Temperature: 535 degrees Fahrenheit

4

Description of Event:

On March 12,1991, at 0509 hours, the Off-Gas (WF) system sand filter
(FLT) differential: pressure high alarm (PA) annunciated. in response
to.the alarm, at 0615 hours, operations. personnel found a broken
Holsture Separator Reheater (HSR) (SD) relief valve manifold drain
line to the condenser. The break was in the portion of the drain line
common.to both east and west HSR relief-valve manifolds. The drain
line had failed at the heat affected zone of a weld. There is no
isolation valve between'the location of-the break and the condenser-

(SG); consequently operators were unable to stop the vacuum leak.
, ,

At 0608 hours, condenser vacuum reached 1.4 psia. -In accordance with
the Abnormal Operating Procedure. operations-personnel began reducing
reactor. power.by reducing coolant flow with the Reactor Recirculation
systen (AD).-- Power was reduced from-90 percent to approximately 65-
percent.

tat =0623 hours, the reactor (RCT) was manually scrammed due to an
impending loss-of condenser vacuum. Low reactor water level (Level 3)

_

isolation signals for the Drywell Sump (W), Transverse incore Probes
| (JD), and Shutdown _ Cooling (BO) systems were received. At 0624 hours,

the Emergency Operating Procedures (EOPs) were entered due to the'

.

Reactor Water Level 3 condition.
!

L At 0636 hours, reactor pressure and level stabilized and the scram
i signal was reset. . Operations personnel exited the E0Ps at 0642 hours.

Cause of Event:

The cause of the-loss of condenser vacuum was a separation in the
1 1/2 inch Nominal Pipe Size (NPS) Holsture Separator Reheater (HSR)
relief' valve manifold drain line. This line is a common continuous
drain from tho east and west MSR relief valve manifolds which join

|
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together prior to entering the main condenser. The relief valve
manifolds are adjacent to each MSR and, along with the
electro-mechanical relief valve on the NSR shell, protect the shell i

side of the MSR's from over-pressurization. The continuous drain on
each manifold prevents condensate from gathering, which could damage
the relief valves and/or downstream piping if the relief valves were
to lift.

The portion of the drain line that failed was 1 1/2 inch NPS, schedule
80, type 304 stainless steel. The piping design conditions are 300

,

psig at 425 F. The failure occurred at a socket-welded elbow andl

initiated at the toe of the weld in the heat affected zone. .Tuo pipe

supports, one on each side of the failure location- had broken I,-bolts,

as a result of excessive vibration. Failure of the pipe suppe: t.
U-bolts allowed unacceptable cyclic pipe displacements which
subsequently led to weld failure. The control valves are located near
the relief valve manifold and are followed.by a long itischarge line to
the condenser. Flashing flow, possibly aggravated by imorocerly
sloped sections of piping, was the source of piping excitation.

1

- Analysis of Event:

The-MSR' relief valve manitold drain line is required to operate during
l normal plant conditions found'during power generation.- The system is

not required for safety purposes nor is it required to operate after a'

.
postulated design basis accident. Failure of this line led to a loss

L . of condenser vacuum over time. The loss of condenser vacuum condition
- subsequently' necessitated a manual scras in anticipation of a turbine
trip due to low main condenser vacuum. All safety .5ystems functioned
normally as required following the insertion of the reactor scram.

Corrective Actions:
o

| The piping system and supports were repaired and additional temporary
| supports were added to the piping to reduce line movement. During the
' second refueling. outage, additional permanent pipe supports are

planned for installation. In addition, any line slope anomalies will
be investigated and dispositioned. Alternatively, system thermal and
hydrodynamic flow characteristics will be reviewed to determine if the
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source of piping excitation can be effectively reduced or eliminated
by rerouting the drain line or adding restricting orifices. Other |

drain configurations will' be examined to determine if similar problems -{
,

could develop elsewhere.

'

Previous Similar Events:

There^are no previous licensee Event Reports on this subject.
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