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Research on SRD Based on Fuzzy Adaptive PID Control
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Abstract : The structure and the overall control programme of Switched Reluctance Drive( SRD ), and the nonlinear

mathematical model of Switched Reluctance Motor ( SRM ) as well as the principle of fuzzy adaptive PID control are analyzed.

It establishes the dynamic simulation model of SRD based on fuzzy adaptive PID control in Matlab/Simulink. The simulation

results verify that the SRD based on fuzzy adaptive PID control can reduce speed overshoot and torque ripple obviously

improve the robustness of the system, and get better dynamic performance.
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Fig.1 Diagram of SRD's the overall control programme
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Fig. 2 Simulation chart of SRD
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Fig. 3 Conventional fuzzy controller
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Fig. 4 Structure diagram of fuzzy adaptive
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Fig. 5 Membership function of the fuzzy subset
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Table 1 Fuzzy rules of K
de <
NH NM NS ZO PS PM PH
NH PH PH PM PM PS ZO ZO
NM PB PB PM PS PS ZO NS
NS PM PM PM PS ZO NS NS
ZO PM PM PS ZO NS NM NM
PS PS PS ZO NS NS NM NM
Py Py Z Ny Ny Ny Ny Ny
Py Zo Zo Ny Ny Ny Ny Ny
x2 K E#HN
Table 2 Fuzzy rules of K,
e
“ N N N 7 P P P
Ny Ny Ny Ny Ny Ns Z Z
NM NB NB NM NS NS ZO ZO
NS NB NM NS NS ZO PS PS
ZO NM NM NS ZO ZO PM PM
PS NW NS ZO PS PS PM PB
PM ZO ZO PS PS PM PB PB
PH ZO ZO PS PM PM PH PH
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Table 3 Fuzzy rules of K
e
€ N M Nz PPy P
Ny Py Ny Ny Ny Ny Ny Py
NM PS NS NB NM NM NS ZO
NS ZO NS NM NS NS NS ZO
ZO ZO NS NS NS NS NS ZO
PS ZO ZO ZO ZO Z() ZO ZO
PM PB NS PS PS PS PS PB
PH PH PM PM PM PS PS PH
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Fig. 6 Speed waveform of SRD
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Fig.7 Torque waveform of SRD
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