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D, Apparent Cause

This malfunction of E12F004A was determined to have been caused by the valve phenomenon
known as pressure fockiug (or bonnet pressurization). The flexible wedge gate valve has an
internal volume in the bonnet which can trap process fluid. A temperature increase of
trapped process fluid can pressurize that volume if the valve is closed and leaktight. The
resultant mechanical forces are proporticnal to the temperature increase of the process fluid.

Pressure locking and thermal birding of gate valves have been the subject of several industry
operating experience reports. Thermal binding causes mechanical interference between valve
components and increases friction due to thermal contraction of the valve components. These
phenomenon typically cecurs with gate valves subjected to high temperature conditions while
closed. Pressure locking, as a result of heating the trapped fluid volume or the trapping of a
high differential pressur., causes additional forces on the valve wedge. The forces imposed
on the valve wedge, either by thermal binding or pressure locki.g, must be overcome by valve
operator thrust for the valve to open. The thrust required to open a pressure locked valve
can exceed the valve operator capability. Trip settings for motor operator thermal overload
devices can be exceeded when subjected to such conditions.

E12F004A and E12F004B were judged as not being susceptible to thermal binding or pressure
iocking because of their distance from potential heat sources when previously evaluated for
these concerns.

Based oa actual data of this event, EI2ZFO04 A and its Division 2 sister vaive E12FU/{4B have
the potential to become inoperable when svbjected to a temperature differentiai of
approximately 15 degrees or greater across the valve. Such conditions may exist with the
respective RHR train in $OC configuration. An RHK train in SDC mode operation with
these limitations is inoperable for LPCI safety function. An RHR train in LPCI standby
configuration (with the respective E12F004 valve open) is considercd operable,

E. Correciive Actions

Interim procedural controls were implemented for E12F004A and B to address pressure
locking until system modifications were implemented. These interim controls were considered
an extension of existing procedural controls which provided guidance for realignment of a
pressurized RHR train from the SDC configuration. Corrective actions performed for
E12F004A and E12F004B include modification of each valve to prevent pressurization of the
bonnet volumes.

Similar valves are being investigated to assess susceptibility to pressure locking due to the
proximity of the potential heat source,
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F. Supplemental Information

Although not germane to the design configuration or specific event at GGNS, these valve
phenomena present potential common mode failure mechanisms. Configuration of a plant’s
ECCS is critical when censidering the safety consequences of pressure locking or thermal
binding of valves. Redundant ECCS trains with identical valve configurations could fail to
meet single failure criteria, This is important particularly during transient conditions which
cause temperature variations and during plant conditions which have redundant trains of
ECCS out of service or inoperable.

Plants operating in a ~onfiguration that have other ECCS inoperable, such as during extended
system outages, are more likely to be susceptible to a single failure eveni scenario. Safety risk
should be assessed for each plant’s configurations. Operating instructions ¢an be used to
minimize the effects of pressure lecking and thermal binding as recommended in SOER 84-7,
Pressure lockirg can be prevented by modifying the valve as recommended in SOER 84-7,
Specific valve function and valve coutrol logic scher es must be considered when evaluating
corrective actions.

G. Safety Assessment
Requirements of CGNS Technical Specifications were satisfied during this malfunction. Other
ECCS trains were available and operable to perform their intended safety function,
Consequently, safety and health of the general public were not compromised by this event.

H. Additional Information

Energy Industry Identification System (EIIS) codes are identified in the text within brackets
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