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On March 13, 1986, at 1815, excessive Reactor Coolant (NC) [EIIS:AB] system
leakage was discovered on Unit 2 when water was found spraying from valve
2NV-801. An NC system leakage calculation revealed the unidentified leakage was
greater than the 1 gallon per minute (gpm) limit allowed by Technical
Specification 3.4.6.2. At this time, valve 2NV-322 was also found leaking.
Although both valves were repaired and stopped leaking, NC system unidentified
leakage was still above the Technical Specification limit at 0018, on March 14,
1986. Since the subject leakage could not be reduced to less than 1 gpm within
the 4 hours allowed, reactor shutdown was initiated, and an Unusual Event was
declared. From past experience involving non-reportable leakages, it was
believed that valves 2WL-1B and 2WL-2A located in the Liquid Waste Recycle
[EIIS:WD] were leaking by their seats. Valve 2WL-23 (a valve in series with
valves 2WL-1B and 2WL-2A) was closed and the unidentified leakage decreased to

less than 1 gpm. At 0840 NC leakage was declared within specified limits, and
the Unusual Event was terminated. The unit shutdown continued to begin the

end of Cycle 2 refueling outage.

Unit 2 was in Mode 1, at 100% power at the time of the incident.

This incident is attributed to the failure of valves 2NV-322, 2NV-801, 2WL-1B,

and 2WL-2A. Both the NC system and the liquid waste recycle system (WL) were
capable of handling the leakage. Pressurizer pressure and level were maintained
throughout this incident. --
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On March 13, 1986, at 1815, excessive Reactor Coolant (NC) [EIIS:AB] sy tem
leakage was discovered on Unit 2 when water was found spraying from valve
2NV-801. An NC system leakage calculation revealed the unidentified leakage was
greater than the 1 gallon per minute (gpm) limit allowed by Technical
Specification 3.4.6.2. At this time, valve 2NV-322 was also found leaking.
Although both valves were repaired and stopped leaking, NC system unidentified
leakage was still above the Technical Specification limit at 0018, on March 14,
1986. Since the subject leakage could not be reduced to less than 1 gpm within
the 4 hours allowed, reactor shutdown was initiated, and an Unusual Event was
declared. From past experience involving non-reportable leakages, it was
believed that valves 2WL-1B and 2WL-2A - located in the Liquid Waste Recycle
[EIIS:WD] - were leaking by their seats. Valve 2WL-23 (a valve in series with
valves 2WL-1B and 2WL-2A) was closed and the unidentified leakage decreased to
less t5an 1 gpm. At 0840 NC leakage was declared within specified limits, and
the Unusual Event was terminated. The unit shutdown continued to begin the
end of Cycle 2 refueling outage.

Unit 2 was in Mode 1, at 100% power at the time of the incident.

This incident is attributed to the failure of valves 2NV-322, 2NV-801, 2WL-1B,
and 2WL-2A.

BACKGR0UND:

The Reae. tor Coolant system's unidentified leakage is limited to 1 gpm by
Technical Specification 3.4.6.2 during unit operation in Modes 1, 2, 3, and 4.
With unidentified leakage of the NC system greater than 1 gpm, the leakage must
be reduced below I gpm within four hours or the unit must be in at least Mode 3,
Hot Standby, within the next 6 hours and in Mode 5, Cold Shutdown, within the
following 30 hours.

The Chemical and Volume Control (NV) [EIIS:CB] system contains two reactor
coolant filters. Valve 2NV-801 (NC filter 2B Outlet Isolation Valve) provides
discharge isolation for NC filter 28. Valve 2NV-322 (NC Filter Flush Supply
Isolation Valve) provides isolation of the flush supply line to NC filter 2B.

Valves 2WL-1B (NC Drain Tank Outside Containment Isolation Valve) and 2WL-2A (NC
Drain Tank Inside Containment Isolation Valve) - located in the Liquid Waste
Recycle (WL) System [EIIS:WD] provide containment isolation for the NC drain
tank discharge piping. Valve 2WL-23 (Reactor Coolant Drain Tank Level Control
Valve) is the discharge control valve which controls the amount of discharge
flow from the NC drain tank to the Recycle Hold up Tank and the Waste Evaporator
Feed Tank. This valve is automatically controlled based on the level of the NC
drain tank and it can also be manually controlled from the Liquid Waste Control
Panel.
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DESCRIPTION OF EVENT:

On March 13, 1986, at 1815, while performing routine surveillance rounds,
station personnel discovered a leak in the NC filter room. Water was found
spraying from valve 2NV-801. Immediately, control room personnel were notified
of the situation and a NC system leakage calculation was performed using the
Operator Aid Computer. The unidentified leakage was then determined to be
greater than the 1 gallon per minute (gpm) limit allowed by Technical
Specification 3.4.6.2.

Since the leak was believed to be coming from valve 2NV-801, at 1915, Duke Power
personnel attempted to isolate the valve without success. The valve continued

to leak even after double isolation. At 1925, the NV system was aligned for
excess letdown in an attempt to isolate normal letdown so the pressure could be
relieved form valve 2NV-801.

At 2030, repairs were initiated for valve 2NV-801 which was leaking from the
bonnet to body seal. At the same time, it was also discovered that valve
2NV-322 was also leaking from the bonnet to body seal. This valve is also
located in the NC filter room. Both valves were repaired and the system was
placed in the normal letdown alignment. Since no further leakage from either
valve was observed, at 0018, on March 14, a NC system leakage calculation was
performed, and an unidentified leakage of approximately 2 gpm still existed.

At this time, an Unusual Event was declared due to the unidentified NC system
leakage, and the NRC was immediately notified. Unit shutdown was commenced at a
rate of 30% power per hour, and while the search for the unidentified leakage
continued, all other appropriate state and county agencies were also notified.

The unit generator was brought off line at 0310, and the unit reached Mode 3,
Hot Standby, at 0336. The unit was then stabilized, and at 0500 another NC
syetem leakage calculation was performed showing the unidentified NC system
leakage was still greater than 1 gpm. Boration of the NC system was commenced
to further shutdown the reactor to Mode 5, Cold Shutdown.

Based on past experience involving non-reportable leakages, Duke Power personnel
decided that valves 2WL-1B and 2WL-2A - located in the Liquid Waste Recycle (WL)
system - could be leaking across their seats causing the unidentified leakage.
At approximately 0800, an atte: pt was made to stop the leakage through valves
2WL-1B and 2WL-2A by closing valve 2WL-23 which is in series with the two
subject valves. Valve 2WL-23 was closed manually, and a leakage calculation was
performed twice. Both calculations revealed the NC system unidentified leakage
was less than 1 gpm. Thus, at 0840, NC leakage was declared within specified
limits, and the Unusual Event was terminated.

Unit shutdown was continued resulting in an early start of the end of Cycle 2
refueling outage. Unit 2 reached Mode 5, Cold Shutdown, at approximately 1230
on March 15, 1986.
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CONCLUSION:

The initial source of the unidentified NC system leakage was due to loose bonnet
bolts on valves 2NV-801 and 2NV-322. The bolts were tightened and the leakage
was stopped. The looseness of the bonnet bolts has been attributed to a
pressure surge during valve manipulation of the NV system. The exact cause of
the surge could not be determined.

The other leakage found was through valves 2WL-1B and 2WL-2A. The procedure
used for performing the leakage calculation requires the closure of valves
2WL-1B and 2WL-2A. Any flow through these valves cannot be accounted for by the
leakage calculation program. Valve 2WL-23 was manually closed in an attempt to
stop leakage through valves 2WL-1B and 2WL-2A. After valve 2WL-23 was closed,
the unidentified leakage decreased to less than 1 gpm.

Valve 2NV-801 is a 3 inch diaphragm valve manuf actured by Grinnell. Valve
2NV-322 is a 0.75 inch diaphragm valve also manufactured by Grinnell. Valves
2WL-1B and 2WL-2A are 3 inch diaphragm valves manufactured by Grinnell.

A review of the Nuclear Plant Reliability Data System (NPRDS) revealed '43
failures of Grinnell diaphragm valves in applications containing borated reactor
water. Of the 34 failures, 10 were bonnet to body seal failures. There are 686
of these valves identified by the NPRDS system in applications containing
borated reactor water.

A review of past Licensee Event Reports revealed 11 reports involving
unidentified NC system leakage exceeding Technical Specification limits. Of
these 11 reports, 6 of the events were due to leaking valves. Although this
type of incident is recurring, the specific valves discussed in this report have
not been involved in the previous reportable incidents.

There were no personnel injuries, radiation exposures, or releases of radioactive
materials as a result of this incident.

CORRECTIVE ACTIONS:

Immediate: The leak on valve 2NV-801 was identified, and isolation was
unsuccessfully attempted.

Subsequent: 1) Valves 2NV-801 and 2NV-322 were isolated.

2) Leaks or. valves 2NV-801 and 2NV-322 were repaired.

3) Unit 2 was shut down to Mode 3.

4) Valve 2WL-23 was closed.

5) Work Requests were written to repair valves 2WL-1B and
2WL-2A.
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Planned: The subject work requests to repair valves 2WL-1B and 2WL-2A
will be completed.

SAFETY ANALYSIS:

The rate of leakage during this incident was well within the capacity of the
charging pumps to supply make-up water to the NC system. Pressurizer pressure
and level were maintained throughout the incident. The liquid waste system was
also capable of handling the leakage.

The health and safety of the public were unaffected by this incident.
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April 14, 1986

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

Subject: McGuire Nuclear Station, Unit 2
Docket No. 50-370
LER 370-86-03

Gentlemen:

Pursuant to 10 CFR 50.73 Sections (a)(2)(i), attached is Licensee Event
Report 370-86-03 concerning an Unidentified Reactor Coolant Leakage Due to
Leaking Valves Resulting in Unit 2 Shutdown. This event was considered to
be of no significance with respect to the health and safety of the public.

Very truly yours,

2 >~
'

Hal B. Tucker

JGT/jgm

Attachment

xc: Dr. J. Nelson Grace American Nuclear Insurers
Regional Administrator c/o Dottie Sherman, ANI Library
Region II The Exchange, Suite 245
U.S. Nuclear Reg. Commission 270 Farmington Avenue
101 Marietta St., NW, Suite 2900 Farmington, CT 06032
Atlanta, Georgia 30323

INPO Records Center Mr. Darl Hood
Suite 1500 U.S. Nuclear Reg. Commission
1100 circle 75 Parkway Office of Nuclear Reactor Reg.
Atlanta, Georgia 30339 Washington, D.C. 20555

M&M Nuclear Consultants
1221 Avenue of the Americas
New York, New York 10020

Mr. W.T. Orders
'

NRC Resident Inspector
McGuire Nuclear Station g


