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Gentlemen:.

DOCKET 50-266
LICENSEE EVENT REPORT 92-006-00
FAILURE OF MAIN STEAM ISO MTION VALVE IMS-2018
TO-FULLY SHUT DURING PERFORMANCE OF IT-280
POINT BEACH NHCLEAR PLANT. UNIT 1 ,

Enclosed is Licensee Event Report 92-006-00 for Point Beach
Nuclear. Plant, Unit 1. This report is being submitted in
accordance with 10.CFR 50.73 (a) (2) (v) (D) , "The licensee shall
report any event or condition that alone could have prevented the
fulfillment of the safety function of structures or systems that
are needed to mitigate the consequences of an accident."

This report describes-the failure of Main Steam Isolation Valve
1MS-2018 to fully shut during the performance of In-Service Test
(IT)-280.
Please contact us if there are any questions.

Sincerely,
\

C/
Bbb Link
Vice President
Nuclear Power

Enclosure-

Copics to NRC Regional Administrator, Region III
NRC Resident Inspector
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ABSTRACT

On May 31, 1992, during the start-up of Unit 1 following its annual
; - refueling and maintenance outage, In-Service Test (IT-280), " Main Steam '

| Stop ' Valves - (Stroke Test) ," was being performed in order to meet the
I requirements of ASME Boiler and Pressure Vessel Code, Section XI, " Rules

for In-Service Inspection of Nuclear Power Plant Components." At 1010, the
"B" steam generatoc Main Steam Isolation Valve (MSIV) 1MS-2018 failed to
fully.close during its initial test. The valve reached approximately 70%
closure. In accordance with Attachment A of IT-280, the valve was shut
using a torque wrench. Following the test failure, the plant was placed in

j hot shutdown, and additional valve cycles were performed to try to
determine the scope of the failure. As a result of these additional ~ valve'

cycles, a decision was made to place Unit 1 in cold shutdown where
inspections and repairs were performed. These repairs were completed and
both MSIVs were tested satisfactorily at 0120 on June 5, 1992.

NAC Fe.wi 354 E64191

,- . - - . _ - - , _ . _ - , _ - . . - , , _ . . _ _ . , , . - , . , _ - , . . . - , _ , , , , _ . ,
.



l

..

==c. ma o m,c o .. . a,oa ,co u o.
* = ovie o . =c W -o * .. LICENSEE EVENT REPORT (LER) TEXT CONTINUATION-

*

ts. sets av gg !
,

..ci u. n , poc. w e * * ua =mia ,e 'ans a

" * %.' ' .''L*1:n=

Point Beach Nuclear Plant, Unit 1
O 1601 0 012 0'01016015l0!010!21616 912 ----

mv . . , w m. .on.

*EVENT DESCRIPTION

on-May'22,-1992, with the-Unit i reactor in cold shutdown during its annual '

refueling and maintenance outage, In-Service Test (IT-280A), " Main Steam
Stop Valves Stroke Test (Cold shutdown) <2006F," was satisfactorily-

: completed'for both Main Steam Isolation Valves. On May 31, 1992, with the
Unit 1 reactor critical and the plant at no flow conditions, In-Service
-Test-(IT-280), " Main Steam Stop Valves (Stroke Test) ," was being performed
Lin order to meet _the requirements of ASME' Boiler and Pressure Vessel Code,
Section XI, " Rules for In-Service Inspection of Nuclear Power Plant _ j

"

Components." At 1010, the "B" steam generator Main Steam Isolation Valve
'(MSIV) IMS-2018. failed to fully close during its initial test. The valve
reached approximately 70% closure. In accordance with Attachment A of IT-
280, the valve was-shut using a torque wrench to attain full closure.

-Following the test failure, the plant was placed in hot shutdown, and
another attempt was made to cycle _1MS-2018.- This attempt also proved to be
unsuccessful. In an attempt to determine the mechanism for valve failure,
the valve's packing gland was loosened from the normal value of 50 foot-
pounds to-30-foot-pounds, and the-valve'was successfully cycled several
times. The torque was then_ decreased to 20 foot-pounds. This caused the
valve to begin sticking. Primary temperature was then lowered to
cpproximately 435'F and-two more attempts to cycle the valve were made.
During these attempts, the valve fully shut on the first attempt but failed
to shut on the second. Based on this information, a decision was made to
proceed 1to-cold shutdown.to inspect, determine the reason for failure, and
effect repairs _on 1MS-2018.

The- plant reached a cold shutdown condition at 0009 on June :2, 1992.
Although only.1MS-2018. failed the in-service test, MSIV 1MS-2017 was also ;

inspected. Subsequently, repairs were made to both MSIVs; and-IT-280A,
" Main Steam Stop. Valves Stroke _ Test (Cold Shutdown) <200*F," was completed '

satisfactorily for both valves at 1520 on June 3, 1992. The-plant was then
heated up and taken critical. Following reactor criticality at 1905 on
June 4,11992, IT-280 was= performed. Both valves exhibited steam leaks from
the operator ends during this test. The torques on the-operator end
packing glands were verified to be 60 foot-pounds. The torques were then
increased.to 70 foot-pounds. This caused the steam leakage to stop on IMS-
2017. . Upon inspection, 1MS-2018 still exhibited minor leakage. The amount
of leakage was determined to be acceptable, based on an assessment of
personnel safety and| system integrity considerations. IT-280 was completed
successfully on both MSIVs at 0120 on June 5,_1992. Technical
Specification Test (TS) -3 9, " Main Steam Isolation Valves Operability with
Non-Return Check Valve Observation," was completed successfully at 0320 on
June 5', 1992. Unit 1 was placed on line at 2047 on June 5, 1992, and full
power was attained at 0751 on June 9, 1992.

~
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COMPONENT AND SYSTEM DESCRIPTION

The Main Steam Isolation Valves are thirty-inch, pneumatically operated
swing check valves manufactured by Atwood Morrill. These valves are held

, open, against spring pressure, by a piston operator supplied with air from
| the instrument air system. When one of the valves receives a signal to

chut, the instrument air is bled off the piston operator, allowing the
spring force and gravity to shut the valve.

A signal to close the valves can be manually initiated locally at the valve
and from the-control room. These valves also receive automatic isolation

, signals designed to protect the plant in the event of a steam line break
L accident.- The steam line isolation signals provided for each loop are as

'follows:

1. Safety Injection coincident with high-high steam flow,

| (1/2 trip logic).

2.- Safety Injection coincident with high steam flow-

(1/2' trip logic) and low average coolant temperature
(2/4 trip logic).

3.- High-high containment pressure (2/3 trip logic).

L CAUSE AND CORRECTIVE ACTION

| After the plant was placed in cold shutdown and the valves had cooled off,
'

a disassembly and an inspection of 1MS-2018 were performed. The operator
linkage was' removed; both the operator and non-operator end stuffing boxes
and1 associated packing were also removed. Both the composite rings and

| packing rings in-the stuffing boxes were examined, and no damage was
l detected. However, further inspection of the valve revealed that the

gaskets located between-the stuffing box and valve body on both the
operator and non-operator ends of the shaft were slightly out of position,
which resulted in uneven compression of_the gaskets. This caused a

-

misalignment of the stuffing boxes, which allowed the packing gland
followers to contact the shaf t. - This resulted in galling on both ends of
the shaft-and on the packing followers.

!

L While in cold shutdown, an inspection of 1MS-2017 was also performed. The
| packing glands were removed, .and the packing gland followers were
| inspected. They also exhibited signs of galling but were not as severe as
i the galling seen on 1MS-2018. Atwood Morrill, the valve manufacturer,
'

stated that wear of the packing gland follower could allow the follower to
contact the shaft if it becomes cocked, which could, in turn, cause galling
of the shaft and packing gland follower similar to what was identified
during this inspection.

|
| ~~
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In order to prevent this from occurring in the future, the packing gland
followers from both valves were removed, and the inner diameters were
machined down by .010 inch to ensure that the follower and shaft would no

-

longer come in. contact. Additionally, the width of the carbon spacer on
each end of the shaft was cut down to 0.5 inch from 1 inch. This allows
the gland follower to be more fully inserted into the stuffing box,
-minimizing the potential for cocking. Both valves were then reassembled
and the packing was torqued-to 60 foot-pounds.

The cold shutdown stroke test, IT-280A, was completed satisfactorily; then i
the plant was heated up and taken critical to establish the required

'

conditions for the performance of IT-280. During the performance of this
test, the operator ends of both valves exhibited steam leakage. The
torques were verified to be 60 foot-pounds and subsequently increased to 70
foot-pounds. Following the retorquing, 1MS-2017 stopped leaking, and the
' leakage from 1MS-2018 was. reduced to an acceptable level, based on an
assessment of personnel safety and system integrity considerations. IT-2o0
was-then completed satisfactorily at 0120 on June 5, 1992. TS-39 was
completed satisfactorily at 0320 on June 5, 1992. ,

On. June.12, 1992, during a shutdown of Unit I for repairs to the heater
drain tank gasket,'the packing for 1MS-2018 was torqued to 80 foot-pounds.
This caused the steam leakage from the valve packing to stop. 1MS-2018 was
retested satisfactorily at 1140 on June 12, 1992, during the performance of
IT-280.

In addition to the repairs in response to this event, modifications to
replace the MSIV valve shaft non-operator end packing with a bearing, as

'

well as to install a shaft support bearing on the operator end of the valve
shaft, are currently planned. These modifications will reduce the amount
of_ packing friction on the valve shaft and provide support to the valve
shaft.to reduce the amount of shaft bending. We believe that valve shaft
bending contributes to excess packing leakage. The packing leakage, in
turn,. results in steam condensing on the valve operators. Additionally, we
intend to install a stronger spring in order to increase the actuator
spring return-force. This modification'will provide a larger closing force
on;the valve. The current schedule has these modifications being performed
on the Unit'2'MSIVs during the Fall 1992 Outage, with the same
modifications-being performed on the Unit 1 MSIVs during the Spring 1993
: Outage. .-These modifications were originally discussed in Unit 2 Licensee
Event Report 91-001-01, " Failure of Main Steam Isolation Valves to Close,"
.(NRC-92-011), dated January 24, 1992.

Additionally, an in-house investigation team was formed and is currently
looking into this event. The team's final report will be issued by July 3,

-1992. Should any additional information or recommendations be identified

-
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in this report, a supplemental Licensee Event Report will be submitted. If
' required, this supplemental report will be submitted by July 31, 1992.

Finally, in order to ensure that the valves continue to function properly,
we have also committed, in a conference call with Region III and NRR on
June 3, 1992, to perform shaft inspections on either the Unit 1 or Unit 2
MSIVs. prior to the next refueling outage, should a cold shutdown condition
be required on either unit.

REPORTABILITY !

This Licensee Event Report is being submitted in accordance with the
requirements of 10 CFR 50.73 (a) (2) (v) (D) , "The licensee shall report any
avent or condition that alone could have prevented the fulfillment of the
safety function of structures or systems that are needed to mitigate the
consequences of an accident." A one-hour report was made to the NRC at1
1107 on May.31, 1992, in accordance with 10 CFR 50.72(ii) (B) ; the NRC
Resident Inspector was also informed of this event at 1142 on May 31, 1992.

SAFETY ASSESSMENT

A steam line rupture and a steam generator tube rupture are two accidents
that require the isolation of the affected steam generator during the
accident response.

_The Point Beach Nuclear Plant Final Safety Analysis Report (FSAR) discusses'

the consequences of these two events and the assumptions used in the safety
analysis. Fcr a steam line rupture, the FSAR states that a steam line
break in any location will result in thefblowdown of only one steam '

generator because both steam lines possess a main steam isolation valve and
a non-return check valve. These valves will prevent the blowdown of more
than'one steam generator even if one of these four valves fails to shut.

Additionally, the safety assessment in-LER 87-003-00, " Main Steam Isolationi

' Valves Open Without Trip Power-Available," presents the results of an
analysis of the simultaneous blowdown of both steam generators. The
analysis concludes that-the resultant reactivity excursion for this event
remains.within the analyzed reactivity bounds contained in the FSAR
analysis of a Steam Line Break Accident. The Safety Injection System
provides boron injection into the primary system prior to the occurrence of
the power excursion caused by the steam generator blowdown. For this
event,.the boron-injection capacity is sufficient to ensure that the
resultant reactivity excursion is still within the bounds of the FSAR
analysis.

In the event of a steam generator tube rupture, the FSAR assumes that
isolation of the affected steam generator can be achieved in approximately

*
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ten minutes. It further states that, should the affected steam generator
main steam isolation valve fail to shut, an alternate course of action
should be taken. This alternate course of action would require the closing
of the main stear.line dump valves and the use of the atmospheric relief of
the unaffected steen generator as the method for plant cooldown. The FSAR
also states that the exposure to the public associated with a 500 gallon
per day primary-to-secondary leak rate with 1% defective fuel would not be
significant, and the levels postulated would be less than the limits of '

10 CFR 100. Technical Specification 15.3.1.D.4 prohibits reactor operation
if the primary-to-secondary leak rate exceeds 500 gallons per day. This
cvent did not endanger the health and safety of plant personnel or the
general public.

SIMILAR OCCURRENCES

A review of Point Beach Nuclear Plant Licensee Event Reports and
Significant Operating Events was conducted. A list of the applicable LERs
and SOEs is as follows:

LER/SOE # UNIT TITLE OF REPORT

74-024-00 2 B Main Steam Stop Failure to Close at No Flow
75-005-00 2 B Main Steam Stop Valve Failure to Close at No

Flow Conditions
75-05 2 B Main Steam Stop Valve Failure to Close at Zero

Flow Conditions
75-06 2 Failure of B Main Steam Stop Valve to Close

_

'

Tightly Within Five Seconds
77-03 2 Failure of B Main Steam Stop Valve to Close

Tightly Within Five Seconds
77-002-00 1 Failure of A Main Steam Isolation Valve to Shut at

Zero Flow
77-005 1 Failure of A Main Steam Isolation Valve to Fully

Shut
78-02 2 Failure of Main Steam Stop Valves to Close
79-001-00 2 Failure of Main Steam Isolation Valves to Close
79-007-00 2 Failure of Main Steam Isolation Valve to Shut
80-008-00 2 Failure of B Main Steam Isolation Valve to Close
81-004-00 2 Failure of Main Steam Isolation Valve MS-2017 to

Shut
85-005-00 2 Reactor Trip Due to Loss of Load
86-004-00 2 Failure of Main Steam Isolation Valve to Close on

Demand
86-004-01 2 Failure of Unit 2 Main Steam Isolation Valve to

Close on Demand
91-001-00 2 Failure of Main Steam Isolation Valves to Close
91-001-01 2 Failure of Main Steam Isolation Valves to Close

-
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