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ABSTRACT: On 11021998 at 0230, Unit I was in coastdown at 96% power. During radiography for a routine check
valve closure test per the In-Service Testing (IST) Program, the Unit 1 High Pressure Coolant injection (HPCI) System
Drain Pot Outlet Stop Check Valve (1-2301-71) was found stuck in the open position. The 1-2301-71 is a Primary
Containment Isolation Valve (PCIV). In line manual valve 1-2301-47 was closed at 0345 to isolate this line per
Technical Specification requirements and the 1-2301-71 valve was also manually closed. At the time of this event, the

i
HPCI subsystem was inoperable to perform planned maintenance. j

i

At 2230 on 11031998, after verifying PCIV closure using radiography results, the HPCI subsystem was placed back in I

the standby lineup after completion of planned maintenance. As part of system return to service activities, procedure
QCOS 2300-05,"IIPCI Quarterly Operability Test," was completed at 0105 on 11041998. At 0247, the 1-2301-71 PCIV
was re-radiographed to check for closure. The PCIV was again found stuck in the open position. The in line manual
valve was again closed at 0412. The 14 day Limiting Condition for Operation that had started at 1940 on 11011998 was
continued. The HPCI subsystem remained inoperable until the reactor was shutdown and reactor pressure decreased
below 150 pounds per square inch gauge (psig) for the start of refuel outage (Q1 R15). Galvanic corrosion in the valve

- body caused pitting in the base metal. As pitting increased in the presence of oxygenated, stagnant water, the galvanic
corrosion rate increased. The increased thickness of the corrosion layer ultimately caused the 1-2301-71 PCIV to stick

| open. The valve was subsequently replaced and the new valve was tested for proper closure. The identical valve on Unit

| 2 has been verified closed. The Unit 2 valve will also be veriDed closed after each use until it is disassembled during the
next forced outage of sufHeient duration or planned outage (February,1999). The check valve inspection procedures will>

be changed to add corrosion repair criteria.
i.

This event had minimal efTect on the health and safety of the public and control room personnel because the redundant in
line isolation valve was operating properly prior to this event. Leakage from the containment, even with this PCIV
failure, would be well within 10CFR100 limits.
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Quad Cities Unit 0 5 0 0 0 2 5 4 1998 0 2 5 0 0 2 of 0 5
11 X l Energy industry identification Sptem (i.llS) codes are identified m the text as |XX)

PI, ANT AND SYSTEM IPENTIFICATION:

General Electric - Boiling Water Reactor - 2511 MWt rated core thermal power.

EVENT IDENTIFICATION: A liigh Pressure Coolant injection System Primary Containment isolation Check Valse
Failed due to corrosion in the valve body.

A. CONDITIONS PRIOR TO EVENT:

Unit: One Event Date: 11021998 Event Time: 0230
Reactor Mode: One Mode Name: Power Operation Power Level: 96 %

This report was initiated by Licensee Event Report 254/98-025.

Power Operation (1)- Mode switch in the RUN position with average reactor coolant temperature at any
temperature.

B. DESCRIPTION OF EVENT:

On i1021998 at 0230, Unit I was in coastdown at 96% power. Using radiography techniques, the Unit I
liigh Pressure Coolant injection (HPCI)[BJ) Drain Pot Outlet Stop Check Valve (1-2301-71) was found stuck
open during a routine check valve closure test per the In-Service Testing (IST) Program. This is a Primary

Containment [NII] Isolation Valve (PCIV) [ISV). The in line manual valve (1-2301-47) was closed at 0345
to isolate this line per Technical Specification (TS) requirements. At the time of this event, the llPCI
subsystem had previously been made inoperable to perform planned maintenance activities. Ilad the HPCI

|
subsystem been operable at this time, closure of the in line manual valve would have rendered the llPCI
subsystem inoperable. Therefore, it was determined this event was reportable in accordance with
10CFR50.73.

|

|

l
During the day shift on 11021998, the 1-2301-71 PCIV was manually closed, and verified closed using j
radiography results. During this closure, the valve component engineer noted no resistance in valve

|
movement and no reason for the valve to be stuck in the open position. The PCIV was then verified closed by j
radiography. At 2230 on 11031998, after completion of the planned maintenance activities on the llPCI

|
subsystem, the subsystem was placed back into standby lineup.

In order to declare the subsystem operable and to test the 1-2301-71 PCIV, procedure QCOS 2300-05,"liPCI
Quarterly Operability Test," was performed. This test was completed at 0105 on 11041998. The 1-2301-71
PCIV was re-radiographed to check for closure at 0147 on i 1041998. The PCIV was again found stuck in the

| open position. The in line manual valve was closed at 0412 to isolate the line, which rendered the llPCI
subsystem inoperable. Since system restoration tes.ing was unsuccessful, the 14 day Limiting Condition for
Operation (LCO) that had started at 1940 on 11011998 for the planned maintenance, was continued.

The Unit 1 IIPCI subsystem remained inoperable until the reactor was shutdown and reactor pressure
decreased below 150 pounds per square inch gauge (psig) for the start of Q1R15 at 0337on 11071998.

I I R25419th025 IX)C
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|

C. CAUSE OF Tile EVENT:
,

|

The root cause of this event is corrosion buildup within the body of valve 1-2301-71.|

The PCIV was disassembled for inspection. Inspection results indicated the valve body contained a build up of
I scale around the inside diameter (ID) near the top of the valve inner bore. This corrosion build up was of

suf0cient thickness to interfere with movement of the valve disk. The ID of the valve bore was cleaned, using an
abrasive cloth, without removing base metal.

A base metal inspection of the valve inner bore revealed pitting at the corrosion layer area. The remainder of the
valve body was in good condition. The affected area extended from the top of the valve body near the bonnet to
a depth of approximately %" down the valve bore. This depth correlates well with the approximate point at
w hich the plug became " stuck" in the bore. Full valve stroke was 1 %" The valve was sticking at = 7/8" or 70%
of full stroke. No other wear or damage was found in the valve or the plug.

An Engineering evaluation indicates that maximum Dow rate through the valve will lift the valve plug = 95% of
full stroke and minimum Dow will lift the valve plug = 65% of full stroke. Maximum How rate occurs only ;

during the first Ove minutes of HPCI turbine operation; minimum How rate occurs during the remainder of the
turbine run.

The valve manufacturer stated that the purpose of the spring installed in the valve is to center the vah e disk in
the valve seat and that the spring is not necessary for valve closure. The upright installed 1-2301-71 PCIV is
designed to close by gravity. During the PCIV disassembly and inspection, the spring was examined and
determined to have the correct spring rate. Testing indicated the spring was operating properly and could not
have held the valve open.

Based on this information, the valve plug probably became stuck as it opened into an area of the valve bore that
had accumulated a layer of corrosion. The corrosion occurs normally as a result of oxygen present in the water.
Due to the piping configuration, the valve would typically remain full of water following IIPCI operation and

,

this stagnant environment is conducive to corrosion. During each HPCI turbine run, the valve plug strokes open j
wiping some of the corrosion layer into the upper region of the valve body and allows the corrosion layer to !
concentrate in the last 30% of travel. As the layer thickens, the plug travel will become more restricted. The |
plug also rides into an area where corrosion has reduced the clearances, increasing the potential for sticking. As
plug travel is reduced, spring force is reduced. Once the plug travel is restricted to a point w here the friction
force from the corrosion is greater than the spring and gravity forces, the valve plug will stick open.

Over time, the corrosion layer allows a small oxygen differential to exist, w hich promotes a galvanic reaction.
The reaction causes the observed pitting. The reaction takes several years to develop substantial pits but once the

| pitting occurs, the oxygen differential increases, accelerating the galvanic corrosion process. This explains the
amount of the corrosion found in the valve only six months following its last disassembly and inspection in May
1998,

t
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This model valve is also used in the following applications:

Unit 211PCI subsystem*

Unit I and Unit 2 Core Spray Pump Minimum Flow lines=

Unit 1 and Unit 2 Reactor Core Isolation Cooling (RCIC) Barometric Cendenser Vacuum Pump*

Discharge Stop Check Valve.

Various factors affect the corrosion rate on this type of valve in other applications. Spring rate, flow medium,
number of cycles and the amount of normal stroke used for valve opening are some of the factors that will afTect
this valves susceptibility to this type of corrosion failure. Within one week of this event, radiographic
inspections were performed on each of the remaining Unit I valves. No additional failures were identified. A
valve of this type, on the Unit 1 Core Spray subsystem, has been disassembled and no evidence of signiGcant
corrosion buildup was identiGed. This supports the conclusion that this type of valve, in other applications, is not
susceptible to accelerated corrosion.

Based on a review of work history, the Unit 2 (2-2301-71) PCIV has been acceptable during its last three
inspections.

D. SAFETY ANAIXSIS:

The consequences of this event were minimal.

The HPCI Drain Pot Outlet line discharges to the pressure suppression pool beneath the normal water level.
This line also contains another PCIV. Prior to the closure test performed on the 1-2301-71 PCIV, check
valve 1-2301-34 was verified in the closed position by verifying radiography results. This proves the other
PCIV was operable. The 1-2301-34 valve passed its last local leak rate test (LLRT) with a leakage of 0.3
standard cubic feet per hour. Leakage from the containment, even with this PCIV failure, would be well
within 10CFR100 limits.

The Automatic Depressurization and Low Pressure Coolant injection subsystems were operable during this
event and would also have provided redundant protection for the fuel in the event of a Loss of Coolant
Accident with the HPCI subsystem inoperable. Therefore, the effect on the general public and the control
room personnel was minimal.

E. CORRECTIVE ACTIONS:

Corrective Actions Completed:
i

1. The Drain Pot Outlet line was immediately isolated as required by TS 3/4.7.D Action 1.c.

2. The Drain Pot Outlet Stop Check Valve (1-2301-71) was replaced under Nuclear Work Request (NWR)
#980116146.

!
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'
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!

' 3. The new Unit 1 Drain Pot Outlet Stop Check Valve was tested after installation by verifying valve closure
via a LLRT. |

4. The Unit 2 HPCI Drain Pot Outlet Stop Check Valve has been verified closed. j

j. 5. Procedure changes, to ensure that the Unit 2 HPCI Drain Pot Outlet Stop Check Valve is verified closed |
| following each HPCI subsystem use, were completed on 11301998. !
| |

Corrective Actions to be Completed: |
| t

1 1. The Unit 2 High Pressure Coolant Injection (HPCI) Drain Pot Outlet Stop Check Valve will be !
disassembled and inspected for corrosion during the next forced outage of s'ufficient duration or planned |

1 unit outage. The next planned outage is currently scheduled for February,1999. ;

(NTS #25418098SCAQ0002501) j
i

2. Prior to the next planned unit outage, the Unit 2 HPCI Drain Pot Outlet Stop Check Valve will be verified |
. closed after each use of the HPCI subsystem. (NTS #25418098SCAQ0002502) i
l

| 3. Criteria will be added to procedures QCAP 0400-06, " Check Valve Preventive Maintenance Program" and j

| QCMM 1515-13, " Lift Check Valve Inspection And Maintenance" to check for the amount of corrosion and |

j surface roughness during routine check valve inspections. The procedures will be revised by 02051999.
''

(NTS #25418098SCAQ0002503) |
'

,

F.- PREVIOUS OCCURRENCES:
1

A review of all Licensee Event Reports (LERs) for the last two years was performed to check for similar !

events. One other check valve failure was documented in LER 265/96-003. This was a failure of the 2D I

|. Residual Heat Removal Pump discharge check valve. This event was caused by a failed seat on the check
'

valve. This is not the same type of failure experienced in this event. i

G. COMPONENT FAILURE DATA:
1

Component Description: 2 inch "Y" pattern globe, stop check valve

Manufacturer: Rockwell-Edwards Valves

Model Number: #868Y

|

|
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