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STUDY ON THE OPERATING CONDITION AND STABILITY OF
CONTROL SYSTEM IN THE SPACE OF ADJUSTING PARAMETERS
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Abstract

The states of control loops in existing actual systems are changed according to time varying
conditions of controlled process and other system components. Adjusting control parameters
properly at site which is performed generally by Ziegler & Nichols method is important for safe
and efficient operation, but the method may require much time to adjust and not easy to
inexperienced engineers. This study is aimed to propose more handy method to adjust control
parameters by plotting operating conditions on the space of adjusting parameters. One loop of
model control system without perturbation condition has been adopted and its stability limit was
plotted on the coordinates of Gain and Integral time which was acquired after analyzing Nyquist
diagrams and time domain responses. The result showed that the sets of adjusting parameters
according to critical stability and proper stability could be acquired reasonably through both
responses and the curves on parameter space revealed available patterns for the purpose of easy

maintenance of control characteristics.
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Fig.3.1 Fuel Oil Temperature Control System
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Fig.3.4 Nyquist Plots at various Kp' s with Ti=10
min

Fig.3.5 Nyquist Plots at various Kp' s with Ti=5.0
min

Fig.3.6 Nyquist Plots at various Kp' s with Ti=1.0
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Fig.3.7 Nyquist Plots at various Kp' s with Ti=0.2
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Fig.3.8 Nyquist Plots at various Kp' s with Ti=0.05
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Table 1. Gain and Reset Time values at Stability
Limit and Optimum Case

Tilmin] | 0.05 0.2 1.0 5.0 10.0 | 30.0
Kpo 0.25 2.3 6.8 75 7.5 7.5
Kpr 0.12 1.0 3.0 35 3.5 3.5

kg 0.480 [ 0.435 | 0.441 | 0.467 | 0.467 | 0.467
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Fig.4.1 Stability Limits by Kpo and Kpr
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Fig.4.3 Adjusting points by Ziegler&Nichols
method on parameter space
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