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Abstract

The stem thrust required to unwedging a gate valve is influenced by the pressure and temperature when the valve is
closed and by the changes in these conditions between closure and opening. “Pressure Locking“ and “Thermal Binding”
refer to situations where pressure and temperature effects cause the unwedging load to be much higher than normal. A
model of these phenomena has been developed. The effects of pressure and temperature are analyzed to determine the
change in this disk-to-seat “interference”. Flexibilities or Stiffness of the disk and body strongly influence the
unwedging thrust, Calculation and limited comparison to data have been performed for the RHR motor operated valve
designs and scenario. Pressure changes can increase the unwedging thrust when bonnet pressure exceeds the pressure in
the adjacent piping and temperature changes can increase the unwedging thrust when a temperature change after closure

produces an increase in the disk-to-seat interference.
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Fig.1  Pressure Locking
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Fig.2 Thermal Binding
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Fig.3 Valve Stem Loading(at Unseating: P >P; )
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Table 1 Dimension of RHR motor operated valve

Variable BC-HV101/HV202
Disk Thickness t 1.958
Seat Radius a 5.697
Hub Radius b 2.260
Hub Length h 0.4035
Disk Total Width | dw 4.72
Wedge Seat Angle | © 6.5
Stem Diameter Ds 25
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Table 2 Operating data of RHR motor operated Valve

Table 6 Results of disk-to-seat interference

BC-HV101/HV202

]\ﬂ; —}’: o+ &)
23 24

Bonnet Press. (psig) Pbe 0 | Pbo | 2485

Upstream Press. (psig) Puc 0 | Puo | 367

Downstream Press. (psig) | Pdc 0 | Pdo 0

Disk Temp.(°C) Tde | 176 | Tdo | 176

Body Temp (°C) Tbe | 176 | Tbo | 20
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Table 3 Results of opening stem thrust without PL&TB

(]

Variable BC-%I{]X)I 01 BC-(}IIIX)ZOZ
Packing Load 4,689 3,042
Closing Total Stem Force 33,609 30,344
Closing Force on Disk 28,920 27,302
Opening Force on Disk 29,450 28,355
Opening Total Stem Force 32,334 29,596

Table 4 Results of opening stem thrust with TB

Variable Bcﬁb\gm BC-}-II;;ZOZ
Packing Load 4,689 3,042
Closing Total Stem Force 33,609 30,344
Closing Force on Disk 28,920 27,302
Opening Force on Disk 34,148 30,390
Opening Total Stem Force 34,371 31,632

Table 5 Results of opening stem thrust with PL&TB

Variable B | P Re
Packing Load 4,689 3,042
Closing Total Stem Force 33,609 30,344
Closing Force on Disk 28,920 27,302
Opening Force on Disk 155,200 ' 154,100
Opening Total Stem Force 147,713 144,974

Condition | Interference Bc(gl{c\{l;m BC(;L{SSM
N { Wc 0.00106 0.00100
orma Wo 0.00134 0.00128
B Wce 0.00106 0.00100
Wo 0.00145 0.00139
PL & TB Wc 0.00106 0.00100
Wo 0.00518 0.00512
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