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Selection of Valves Susceptible to Pressure Locking and
Thermal Binding
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ABSTRACT

Some gate valves are susceptible to pressure locking and thermal binding which prevent the safety function.
The safety related gate valves susceptible to pressure locking and thermal binding shall be identified and taken
preventive actions to ensure the safety function. The identification of the gate valves susceptible to pressure
locking and thermal binding needs the evaluation of system design, valve and piping arrangement, test
requirements, and operating conditions. Application of preventive methods should consider the system safety
function, applicability, effectiveness, interface with system design, and cost. The selection procedure of valves
susceptible to pressure locking and thermal binding can be effectively used in industry including nuclear power
plants. In order to prevent the pressure locking, the hole can be drilled through the one disc of upstream side
or down stream and the external equalizing line can be installed from bonnet to downstream or upstream. The
double disc parallel seat valve type can be used instead of flexible wedge gate valve to prevent the thermal
binding. The identification of gate valves susceptible to pressure locking and thermal binding, and preventive
actions will meet the regulatory requirements and enhance the availability and safety of plants.
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Table 2 Thermal binding events
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Fig. 2 Double disc parallel seat gate valve (stem type)
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Fig. 3 Flexible wedge gate valve
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Safety-Related Valve

I Power Operated Gate Valve l

Is fluid the gas?
\!No/
Evaluation of Evaluation of
Pressure Locking Thermal Binding

Double Disc
Parallel Seat

YES YES

Have the Proper
Actions to Prevent PL.
Been Performed?,

Have the Proper’
Actions to Prevent TB
Been Performed?,

Shall the Valve Be
Opened for Safety.

Function in All Operation,
Event and Test
Conditions?

Shall the Valve Be
Opened for Safety
Functi on m AII O1peralmn

NO NO

Ccndmons7

Bonnel Heatad
in the Open
ondition

Temp.(150°] F) and
Cooled to Del. 50°F
before Open?,

Is the Pressure

rapping Taken
Place in Valve
Bonnet’

Fig. 4 Selection procedure for valves susceptible to
pressure locking and thermal binding
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