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Performance Improvement of Electronic Positioner for Pneumatic Control Valve with Large Hysteresis

Tetsuya WAKUT*

Abstract:

* Takumi HASHIZUME**

+ Takashi NISHIJIMA ***

* Minoru ISHIT***

The valve positioner will confront into various kinds of problems when controlling the control valve.

Especially, when a digital positioner is attached to the control valve with a large grand friction, it often invites hunting
behaviors due to the integrator in control algorithm. Further, the control valves which operates under conditions of
high pressure and temperature, their grand friction tends to be large since the grand packing is tightened in order to
prevent leakage. Analyzing the behaviors of the system and examining the control scheme, the authors constructed the
simulator for practical application. In the consequence of the examination, the authors confirmed that introducing the
PI-D control with a gap in the integrator and the minor feedback control of diaphragm pressure to the system would
bring out the significant improvement on stability and dynamic response of the system. Moreover, our investigation
derived the guideline for tuning the pressure loop-position loop cascading control system.
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Fig.1 Schematic of the control valve-positioner system



Table1 Specifications of control valve

Item Specification
Actuator
Form Multiple spring
/ Single acting diaphragm
Direction Air to close
Maximum range 38 [mm]
Supply pressure 0.24[MPa]
Spring range 0.04~0.20[MPa]
Diaphragm diameter 330[mm]
Diaphragm effective area 515[cm’]
Diaphragm maximum capacity 4510[cm’]
Body
Form Groove
Valve size 4B(100[mm])
Pressure rating JIS 10K
Action Direct action
Rated CV 140
120
100 f
o o
‘:\_, 80 B
T 60
£ - 16%
§ 40
2 20 o”
()

20—
20 0 20 40 60 80 100 120
Diaphragm pressure %

Fig.2 Hysteresis characteristics of control valve
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Fig.3 Detailed view of pilot relay
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Fig.4 Static characteristics of pilot relay
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Fig.5 Static characteristics of pressure control unit
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Table2 Parameter of the position controller

Item Parameter
Loop gain 120
Integral time 10[s]
Derivative time 0.125[s]
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Fig.6 Response of the system with a PI-D position
control to step change
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Fig.10 Block diagram of cascade controller

Table3 Parameter of the cascade controller

Item Parameter
Position Proponlopal gain 4.39
Integral time 0.665[s]
controller oo
Derivative time 0.166[s]
Pressure Loop gain 150
controller Derivative time 0.125[s]
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Fig.15 Effect of position controller adjusting
on response to step change
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