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A Study on the Properties of Loop System Configured by Coupling 2 PI
Controllers for Fault Diagnosis

Soon-Man Choi* - Hyun-Wook Doo*

Abstract : When 2 sets of PID controllers are coupled directly each other to configure a
closed control loop on behalf of coupling a controller and a plant, the behaviors of this
exclusive loop system are expected to be unique in inherent system responses. If its
properties be disclosed and generalized well in advance, it is possible for us to use the
results for the purpose of fault detection and performance monitoring between control
stations from the stage of system design, particularly in such cases as cascade control
systems. In this paper. general properties of the proposed system are analyzed firstly to
check whether it is controllable and how its steady responses would be. To simplify
calculation, the analysis has been performed based on the transfer equation derived
from a modelled case which consists of 2 PI controllers and signal converters between
them, including time delay element and first-lag element to consider the situation of
signal transmission. The results acquired from simulation are suggested to show how it
works actually.

Key words : Fault Diagnosis{(Z32&), PID controllers(PIDAI®17]), Cascade Control(7F24
olEAlY) Fault Detection(Z74E=A])
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Fig. 4 The results of step responses

Table 1 Parameters at each step response

Ri | Re Tn Ti2 Ts
sy | )| K| ) [ 2] ) (M0 o)

A |50 1 0 10 | 10| 2 10 {01] 0
50 | 0 5 10 { 2 10 {01 0
C|50 ]| 0 3 10 | 2 10 1]011] 0
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