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Abstract

This paper proposed a new IMC-PID controller design method using the loop shaping method. By the application of the
loop shaping method for IMC-PID controller which has only one design parameter and guarantees internal stability, we can
not only consider such design specifications as gain margin, phases margin, and sensitivity functions but also obtain the loop
gain by setting up the relationships between design specifications and design parameters. A systematic method to select
design parameters of IMC-PID controller in order to meet the design specifications is suggested and its effectiveness is

1

examined by the case study and analysis.
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Table 1. Model variables of the system.
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Table 2. Comparison of design parameters between
designed model loop and real system loop.
:—%gil Wp | GM | We | PM | Wrs | ISl
RNES® (rad/s)| (dml) | (rad/s)| (°) | (rad/s)| (dml)
Design 0625 | 3461 | 0121 | 66145 | 0392 | 1.500
Real
System 0371 | 3079 ] 0118 | 62424 | 0277 | 1.59%
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Table 3. Comparison of the time domain performance.

A A5 o Rising Settling
Szu Overshoot(%4) Time(sec) | Time(sec)
Proposed 296 799 22.9
M-Z 13.00 491 25.3
Z-N 9.41 2.76 271
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Table 4. Comparison of the frequency domain
performance.
%A Gain Margin e
Zzud (dimensionless) Phase Margin( °)
Proposed 3.079 62.424
M-Z 2.354 56.002
Z-N 1.668 76.052
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