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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) (16)

On 09/24/96 it was determined that the Vermont Yankee (VY) Primary Containment Nitrogen Purge System inboard torus
isol: tion valve leaked in excess of Technical Specification (TS) limits for any single valve (VY TS 3.7.A.4). The excess leakage

| was due to an improperly adjusted mechanical stop which allowed the valve to exhibit directional isolation characteristics. The
c use of inis event was an inadequate testing methodology in meeting Appendix J requirements. The valve has historically
be:n tested assuming that valve isolation capabilities in either direction are equivalent. This allowed the misadjusted
m:chanical stop to go undetected. The mechanical stop was adjusted, and the valve retested satisfactorily. Although valve
de:ign provides isolation in either direction, valve installation was changed to ensure that prirmry containment pressure will
tssist valve seating. As the mechanical valve stop was in its as-found condition for an exte aed period of time, and its position
r:sulted in leakage throt,gh the valve significantly in excess of TS limits for a single isolation valve, and former testing
m1thodologies would not have discovered the problem, it was originally reported under 10CFR50.72(b)(2)(i), that the primary
containment had operated in a seriously degraded condition. A subsequent review of historical data has revealed that the
Cctual penetration leakage during the period since the mechanical stop adjustment was within allowable limits. Considering the
c:pabihty of the outboard isolation valves, which had consistently passed Appendix J testing, it is shown that the containment
system was at all times intact, providing a viable fission product barrier, consistent with plant design. Therefore, the condition
is not considered to have presented significant risk to the health or safety of the public.
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DESCRIPTION OF EVENT

On 09/24/96 it was determined that the Vermont Yankee (VY) Primary Containment Nitrogen Purge System (Ells =BB) inboard
,

torus isolation valve (SB-16-19-10, Ells = SHV) leaked in excess of Technical Specification (TS) limits for any single valve (VY
TS 3.7.A.4). The excess leakage was due to an improperly adjusted mechanical stop which prevented firm valve seating and
sllowed the 18 inch Allis Chalmers butterfly valve to exhibit directional isolation characteristics.

Although vendor information indicates that the valve can provide leaktight isolation in either direction it is apparent from a
review of valve design that differential pressure in one direction opposes the seating forca imparted by the actuator, while
differential pressure in the opposite direction assists actuator seating force. As part of our Appendix J program upgrade
process the methodology for testing the torus Nitrogen Purge inboard isolation valve, the valve was tested in the " accident
direction," that is with the differential applied simulating a pressurized primary containment.

The valve was tested on 09/24/96. Leakage was beyond the capacity of the test device's capability to measure.

CAUSES OF EVENT

A root cause of this event was an inadequate Appendix J testing methodology, in that the testing approach was only valid if
the mechanical stop was properly adjusted, and testing in the accident direction was the sole means of making that
determination.

A second root cause to this event was inadequate Managerial Methods in that job performance standards were not defined.
| Specifically there was lack of configuration control in valve SB-16-19-10 orientation.

ANALYSIS OF EVLNT

Evtlustion, initiated by this event, of the specific containment isolation functions attributed to valves in the nitrogen purge
system and primary containment vacuum breaker system (Ells-BF), confirmed that the true containment function of SB-16-19-
10 is to isolate the pressure within the torus from the air and nitrogen purge supply lines. This validated the change in the
direction of test pressure application implemented by the recent VY Appendix J program improvement.

Investigation of the cause of the high valve leakage rate revealed that the pneumatic actuator mechanical stop was not set to
assure optimal seating in the accident direction.

,

Although VY had already upgraded the primary containment nitrogeniair purge isolation valve Appendix J testing methodology
by testing all such valves in the " accident direction," the testing methods used also demonstrated bi-directional isolation
characteristics of the specific butterfly valves installed in these application's at VY. Several nitrogen purge system isolation
butterfly valves were tested in both directions. Each valve showed satisfactory (within Technical Specification limit) leak rates
in both directions. It was concluded that with the valve stops properly adjusted the valves will perform satisfactorily with
differential pressure applied in either direction. It was concluded however, that the installation of this type of butterfi/ isclation
valve (with tapered seats and spring tension closed) such that primary containment pressure opposes the seating force, and
tssting in the reverse direction such that test pressure tends to close the valve, can mask a meenanical stop misadjustment.
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Safety Significance

The specific date when the mechanical stop was last set could not be determined. The valve maintenance history references a
rn:chanical stop adjustment made on 07/08/78. For the purposes of determining the safety significance of this event, this date
wzs used as a conservative assumption.

Historical leak rates were reviewed for the outboard primary containment isolation valves in the lines common to SB-16-19-10.

This review shows that since 1978 the applicable pathway leakrates were within TS limitations and accident assumption
values. This demonstrates that the containment system was at all times intact, providing a viable fission product barrier,
consistent with plant design. Therefore, the condition is not considered to have presented significant risk to the health or
safsty of the public.

CORRECTIVE ACTIONS

Immediate Actions:

1. Vermont Yankee has discontinued the practice of " reverse direction" Appendix J local leakrate testing with the sole
exception of Main Steam (Ells =BD) Line Isolation Valves, for which reverse direction testing is conservative. This
action is complete and led to the discovery of this event.

2. VY performed an engineering evaluation to support the reorientation of SB-16-19-10 in the system such that accident
pressure assists valve closure and seating, and the valve has been installed such that primary containment pressure
assists in valve closure (action complete).

Lona Term:

1. Notes were added to the plant equipment data base to caution users regarding the potential direction dependent
isolation capability of containment isolation butterfly valves. The notes include the potential effects of the mechanical
stop adjustment. This action is complete.

2. Drawing revisions will be initiated for applicable valve drawings to indicate the proper orientation r2 valve internals
relative to primary containment to provide optimal seat tightness. This action is complete. |

ADDITIONAL INFORMATION

There have been 4 similar events reported over the past five years:

LER 9515, TS 4.7.A.4 leakrate exceeded due to leakage from inboard flange of AC-8; LER 93-12, Appendix J type B&C failure
due to seat leakage; LER 9210, Appendix J type B&C failure due to seat leakage; LER 91-15, Containment Isolation Valve
frilure to clore due to erosion / corrosion and displacement of screw-in seat.

A previous revision to this report had identified that VY intended to inspect containment isolation valves of similar design. VY
th:n planned, and as a result of that inspection, to remove and reinstall valves as necessary to ensure that accident pressure

. casists in valve seating. As the primary cause of this event was leak testing the affected valve in the " reverse direction," and
that practice has been discontinued, VY has determined that the aforementioned inspection and reorientation effort is not
nec:ssary.
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