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On September 2,1986, a Reactor Coolant (NC) system Pressurizer Code Safety Relief
Valve, INC-1, lifted with NC system pressure below the required relief setpoint.
An NC system leak test was being performed at the time of the incident. The valve
decreased NC system pressure below the pressure at which the valve was designed to
reseat. The valve reseated at 1800 psig. Operators manually blocked the
Pressurizer Low Pressure Safety Injection (SI) Actuation Signal while NC system
pressure was. decreasing. Duke personnel and the valve manufacturer's
representative investigated and found the valve was set up incorrectly. A
subsequent follow-up investigation revealed another Pressurizer Code Safety Reliefi

Valve, INC-2, set up incorrectly. Valve INC-1 was replaced and valve INC-2 was'
adjusted.

Unit I was in Mode 3, Hot Standby, with NC system pressure elevated for a leak test
at the time of this incident. NC system temperature was approximately
530 degrees-F and NC system pressure was approximately 2375 pounds per square inch
gauge (psig).

All affected piping and snubbers have been inspected. All pressurizer code safety
valves have been or will be inspected. Safety injection would have occurred on
high containment pressure following rupture of the PRT if the valve had not
reseated.
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On September 2,1986, at 0105, a Reactor Coolant (NC) system [EIIS:AB) Pressurizer
Code Safety Relief Valve, INC-1, lif ted with NC system pressure below the required
relief setpoint. An NC system leak test was being performed at the time of the
incident. The valve decreased NC system pressure below the pressure at which the
valve was designed to reseat. Operators manually blocked the Pressurizer Low
Pressure Safety Injection [BQ] (SI) Actuation Signal while NC system pressure was
decreasing.. Duke personnel and the valve manufacturer's representative
investigated the reason for the early opening of the relief valve and the extended
blowdown, and found the valve was set up incorrectly. A subsequent follow-up
investigation revealed another Pressurizer Code Safety Relief Valve, INC-2, set up
incorrectly. Valve INC-1 was replaced and valve INC-2 was adjusted.

Unit I was in Mode 3, Hot Standby, with NC system pressure elevated for a leak test
at the time of this incident. NC system temperature was approximately
530 degrees-F and NC system pressure was approximately 2375 pounds per square inch
gauge (psig).

BACKCROUND

The NC system is equipped with three Pressurizer Code Safety Relief Valves (INC-1,
INC-2, and 1NC-3). The valves were manufactured by Crosby and are style number
HB-BP-86, size 6M6, type E. The valves are designed for overpressurization
protection and cannot be isolated. The valves are totally enclosed pop-type,
spring-loaded and self-activated. The design relief setpoint pressure for the
valves is 2485 psig. The combined capacity of the valves is equal to, or greater
than, the maximum surge rate resulting from a complete loss of load without a;

l reactor trip or any other pressure control. The valves are connected to the

Pressurizer nozzles through 6 inch piping in the form of a loop seal. Temperature
sensora in the safety valve discharge manifold indicate in the control room and
alert the operators of steam passage due either to leakage or valves lif ting. The
Pressurizer Code Safety Relief Valves discharge to the Pressurizer Relief Tank
(PRT). The PRT is equipped with two rupture discs designed to rupture at 100 psig.

The test procedure for the valves requires the valve be " popped" three times on the
test bench. The average of the three lift pressures is then calculated. The
average lif t pressure must be within 1 percent of the required setpoint of 2485

) psig for the valve to be accepted.

Each Pressurizer Code Safety Relief Valve is designed to be set up to reseat when
NC system pressure has decreased approximately 10 percent. The adjusting ring is
set by the manufacturer and the setpoint is stamped on the valve. A procedure is
used when removing or repositioning the adjusting ring.

Title 10 of the Code of Federal Regulations Section 50.54(x) outlines provisions
whereby nuclear utilities may deviate from established emergency procedures or
Technical Specifications (T.S.). This provision states that the licensee may take
reasonable action that departs from a license condition or a T.S. in an emergency
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when this action is immediately needed to protect the health and safety of the
public. If the licensee exercises this provision, the NRC must be notified as soon
as practical and within I hour of the occurrence. This reportability is specified
in the NRC Immediate Notification Requirements procedure.

DESCRIPTION OF EVENT

On September 2,1986, at 0105, NC system Pressurizer Code Safety Relief Valve INC-1
lifted with NC system pressure at approximately 2375 psig. After valve INC-1
lifted, NC system pressure decreased to approximately 1800 psig before the valve
reseated, a 24 percent decrease in system pressure.

An NC system leak test was being performed at the time of the incident. The leak
test required that NC system pressure be increased to approximately 2400 psig with
the unit in Mode 3, Hot Standby, while a system inspection is performed. NC system
pressure was being closely monitored as it increased. When operators in the
control room received indication of valve INC-1 lif ting, they observed NC system
pressure and temperature. When NC system pressure decreased to 1955 psig, an
operator blocked the Pressurizer Low Pressure SI Actuation Signal which
automatically activates at 1845 psig. Valve INC-1 reseated almost immediately
after the SI signal was blocked. NC system pressure reached a minimum of 1800 psig
during the transient.

Valve INC-1 was declared inoperable and a work request was written to investigate
! and repair the valve. The unit was taken to Cold Shutdown. A spare Pressurizer

Code Safety Relief Valve was removed from stock, tested and subsequently installed
I in place of the valve that lifted at the incorrect pressure. On September 5, 1986,

at 0750, valve INC-1 was declared operable.

Duke personnel and the valve manufacturer's representative investigated the reason
valve INC-1 lifted early and caused extended NC system pressure blowdown. They
" popped" the valve several times on the relief valve test bench and the valve
consistently lifted at approximately 2318 psig. Further investigation showed that

; prior to installation, the valve was tested on June 7, 1985. The three recorded
| lift pressures were 2500, 2461, and 2430 psig, respectively. In addition, the

adjusting ring was discovered to be mispositioned which would cause extended
blowdown.

On September 4,1986, the adjusting ring settings on valves INC-2 and INC-3 were
verified. The adjusting ring of valve INC-3 was set correctly but the adjusting
ring on valve INC-2 was mispositioned. Duke personnel and the valve manufacturer's
representative correctly positioned the adjusting ring on valve INC-2. Affected
piping, supports and snubbers were inspected following the lif ting of valve INC-1.
All system components were verified operable and without degradation.

|
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Operators commenced unit heatup and entered Mode 3 Hot Standby, on
September 5, 1986.

CONCLUSION

Valve INC-1 was disassembled and reassembled prior to installation in June 1985.
Following assembly, the valve was bench tested per procedure and the adjusting ring
was set per procedure. The three lift pressures when tested were 2500, 2461, and
2430 psig. These pressures indicate a downward trend, but the average lift pressure
of 2463 psig is within the required 1 percent tolerance of 2485 psig. Valve INC-1
lifted at 2375 psig due to the above mentioned lift pressure downward trend
continuing after the valve was installed. The procedure for testing Pressurizer
Code Safety Relief Valves was followed.

A personnel error was committed when the mispositioned adjusting ring of valve
INC-1 was verified as being set correctly. This was documented on June 6, 1985.,

| The adjusting ring was found to be in the wrong position following the extended
blowdown of NC system pressure when valve INC-1 was lifted on September 2, 1986.

No work request affecting valve INC-2 revealed valve maintenance to the extent the

adjusting ring would have been repositioned from the original factory setting.,

| Valve INC-2 was originally a spare Pressurizer Code Safety Relief Valve. Some
spare valves were tested under " miscellaneous equipment" work requests prior to
plant startup. The adjusting ring may have been adjusted during early testing, but
this could not be determined.

The NRC was notified on September 2, 1986, at 0245, that valve INC-1 had lifted.
At that time, operators did not feel the provisions of 10CFR50.54(x) were exercised,

when the Pressurizer Low Pressure SI Actuation Signal was blocked. The SI signal
was blocked after discussion between the two Reactor Operators (RO) and the Senior
Reactor Operator (SRO) regarding plant conditions and the safety of plant personnel
in the Reactor Building at the tLae. The operators were aware that reactor core
decay heat was low due to the reactor having not been critical in over 100 days,
and 1/3 of the core being new tuel. The operators knew NC system pressure was
elevated for the leak test in progress. The operators were monitoring NC system
conditions throughout the transient and would have manually activated the SI
Actuation Signal prior to the system reaching saturation conditions. Management
personnel later determined that the provisions of 10CFR50.54(x) were exercised and
notification was made to the NRC. Prior to this incident, no written guidelines
concerning the blocking of automatic safety actuations were provided for operators.
As a result of this incident, McGuire Nuclear Station management issued a verbal

; statement not to block any automatic safety actuation unless the health and safety
of the public or Duke Power Company employees will be better protected by doing so.
A formal written Nuclear Production Department policy is being developed that
addresses blocking automatic safety actuations.
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A review of past incidents indicates there were no previous reportable incidents
similar to this one.

A search of the Nuclear Plant Reliability Data System (NPRDS) was performed on the
Crosby Code Safety Relie,f Valve, style number HB-BP-86, size 6M6, type E. The
search revealed that other utilities have discovered these valves lifting below
their documented setpoints on approximately 8 occasions for 65 valves. These
failures were discovered during periodic testing. No other utilities reported
valves actually lifting ear y during plant operation.

CORRECTIVE ACTIONS:

Immediate:

None

Subsequent:

1) The Pressurizer Low Pressure SI Actuation Signal was blocked.

2) The unit was cooled to Mode 5 Cold Shutdown.

3) Duke personnel and the valve manufacturer's representative replaced valve 1

INC-1.

4) Duke personnel and the valve manufacturer's representative adjusted valve
INC-2.

5) Current Employee Training and Qualification System (ETQS) records on employees
previously qualified to work on the Pressurizer Code Safety Relief Valves were
disqualified.

6) McGuire Nuclear Station management issued a verbal statement to shift
personnel concerning management position on the blocking of safety system
actuation signals.

7) An inspection of piping, supports and snubbers affected by valve INC-1 lif ting
was performed.

Planned:

1) Personnel will be retrained on the procedures for setting up and testing the
Pressurizer Code Safety Relief Valves under the ETQS program.

l
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2) The valve that lif ted early and caused extended system blowdown (INC-1) will
be sent to Wylie Laboratory for further testing.

3) Duke personnel in conjunction with Wylie Laboratory personnel will determine
whether any correlation factor due to hot versus cold testing of the
Pressurizer Code Safety Relief Valves needs to be incorporated in valve
maintenance and testing procedures.

4) The test procedure will be revised to require all 3 lift pressures to be
within 1 percent of 2485 psig for acceptability.

5) The maintenance procedure will be revised to require recording of both the
as-found and final settings of the adjusting ring.

6) The Unit 2 Pressurizer Code Safety Relief Valves will be inspected.

7) Management will cover this report with all shift personnel and emphasize
McGuire Nuclear Station's management position on the blocking of safety system
actuation signals and the provisions of 10CFR50.54(x).

8) A formal written Nuclear Production Department policy that addresses blocking
automatic safety actuations will be developed.

SAFETY ANALYSIS:
|

Unit I was in Mode 3, Hot Standby, being prepared for startup following the 1986
refueling outage at the time of this incident. Reactor decay heat was low due to
the unit having not been critical in over 100 days and 1/3 of the reactor core
being new fuel. The NC system was borated to 1782 parts per million.

Pressurizer Code Safety Relief Valve INC-1 lif ted with NC system pressure at 2375
psig. NC system pressure decreased to 1800 psig at which time valve INC-1
reseated. Operators blocked the Pressurizer Low Pressure SI Actuation Signal with
NC system pressure at 1955 psig and subsequently SI did not actuate at 1845 psig as

. designed. If valve INC-1 had not reseated and the SI systems were not functional,
l the following sequence of events was predicted utilizing computer analysis code

Relap 5/ Mod 2.

Event Time
|

o Valve INC-1 lifts .......................... O
I minuteo PRT ruptures ...............................

o High-1 (1 psig) containment pressure . . . . . . . 1-3 minutes
o Core uncovery (assuming NC pumps tripped

30 seconds af ter loss of subcooling . .. . . appr. 40 minutes

|

|
|

| mRC FOmu 366a
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It is expected that the 1 psig containment pressure setpoint would have been
reached immediately following PRT rupture. A very conservative time frame would be
no longer than 2 minutes following PRT rupture. The High-1 signal would have
resulted in an immediate actuation of SI. Without SI the continued depletion of NC
system inventory would.have led to core uncovery in approximately 40 minutes. The
only automatic SI actuation signal blocked was the Pressurizer Low Pressure SI
Actuation Signal. Additionally + the operators involved in this incident would have
manually activated the SI Actuation Signal prior to reaching saturation conditions.

The health and safety of the public was not affected by this incident.
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October 2, 1986

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

Subject: McGuire Nuclear Station, Unit 1
Docket Nos. 50-369
LER 369/86-16

Gentlemen:

Pursuant to 10CFR50.73, attached is Licensee Event Report 369/86-16 concerning a
Pressurizer code safety 'sive lifting early. This event was considered to be of.

no significance with respect to the health and safety of the public.

Very truly yours,

gWAAd/
Hal B. Tucker

JBD/105/jgm

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

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

M&M Nuclear Consultants Mr. W.T. Orders
1221 Avenue of the Americas NRC Resident Inspector yNew York, New York 10020 McGuire Nuclear Station gr
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