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Efficiency Optimization Control of IPMSM Drive using Multi AFLC
4441444 % 8"
(Jung-Sik Choi * Jae-Sub Ko * Dong-Hwa Chung)
Abstract — Interior permanent magnet synchronous motor(IPMSM) adjustable speed drives offer significant advantages

over induction motor drives in a wide variety of industrial applications such as high power density, high efficiency,
improved dynamic performance and reliability.

This paper proposes efficiency optimization control of IPMSM drive using adaptive fuzzy learning controller(AFLC). In

order to optimize the efficiency the loss minimization algorithm is developed based on motor model and operating
condition. The d-axis armature current is utilized to minimize the losses of the IPMSM in a closed loop vector control
environment. The design of the current based on adaptive fuzzy control using model reference and the estimation of the
speed based on neural network using ANN controller. The controllable electrical loss which consists of the copper loss
and the iron loss can be minimized by the optimal control of the armature current. The minimization of loss is possible
to realize efficiency optimization control for the proposed IPMSM. The optimal current can be decided according to the
operating speed and the load conditions.
This paper considers the design and implementation of novel technique of high performance speed control for IPMSM
using AFLC. Also, this paper proposes speed control of IPMSM using AFLCI, current control of AFLC2 and AFLCS3,
and estimation of speed using ANN controller. The proposed control algorithm is applied to IPMSM drive system
controlled AFLC, the operating characteristics controlled by efficiency optimization control are examined in detail.
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Table 1 Rule base for speed controller.

- I NB|[NM| NS | 7z | PS | PM | PB
NB |NVB |[NVB| NB | NB | NM | NS | Z
NM | NB | NB | NM | NM | NS | Z | PS
NS | NB | NM | NS | NS | Z | PS | PM
7 | NB|NM | NS | Z | PS | PM | PB
PS |[NM | NS | Z | PS | PS | PM | PB
PM | NS | Z | PS |PM | PM | PB | PB
PB | 7 | PS | PM | PB | PB | PVB | PVB

ko 2 0.15=0lM & HlolA =
Table 2 Rule base table at 0.15[sec]

w I NB|NM| NS | Z | PS | PM | PB
NB | Z 7 7 7 7 7 7
NM | Z 7 7 7 7 7 7
NS | Z 7 7 | NS | Z 7 7

7 7 7 7 | pS | z 7 7
PS | Z 7 7 | pS | z 7 7
PM | Z 7 7 7z 7 7 7
PB | 7 7 7 7 7 7 7
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Table 3 Rule base table at 1.0[sec].

(S

o NB | NM | NS Z PS PM | PB

NB NB Z Z Z Z Z Z
NM Z NB NS NS NS NS PS

NS Y4 NS NS NS Z Z PS
Z Z NS NS Z zZ Z Z
PS NS NS PS PS Y4 Z Z
PM Z Z PS Z Y4 Z Z
PB Z Z Z Z Y4 Z PB
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