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A Sensorless Control of IPMSM using the Improving Instantaneous
Reactive Power Compensator

RPN RS
(Jae Du La)

Abstract - A improving sensorless compensator for the IPMSM(Interior Permanent Magnet Synchronous Motor) drive system is
proposed. Generally, the motor drive system is required the robust parameter variation and disturbance. The speed estimation
methods of the conventional IRP(Instantaneous Reactive Power) compensator is improved by the speed estimation techniques
of the current model observer with the proposed instantaneous reactive power compensator. Performance evaluations of the
novel speed error compensator and sensorless control system are carried out by the experiments.
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Fig. 1 The block diagram of the conventional IRP compensator
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Fig. 3 The block diagram of the proposed IRP compensator
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Table 1 Parameters of PMSM

Rated Power 2[kW]
Rated Voltage 380[V]
Rated current 7.7[A]
Number of pole pairs 2
Rated speed 1800 [rpm]
Armature resistance 0.324
d-axis inductance 10[mH]
g-axis inductance 27.3[mH]
Back-EMF constant 04

Motor Side 3-phase
Converter Bridge diode AC 220

_L [V-rms,L-L]
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Fig. 4 The block diagrma of the experiment system
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Fig. 6 Real, estimated speed and a-phase current of the
proposed system (100% load, 0[rpm]—1,800[rpm])
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Fig. 7 Real, estimated speed and a-phase current of the
proposed system (100% continuous step load, 0[rpm]
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1306

(O v 1 [——0[rpm]

25(rad/s / div]

f—o0[rpm]

\ ,‘{\ (\A*—D[A]

By
25[rad/s / div) l\ A
By

/
il '\j

&M

AMAMAAMAMARAAAARARMA AN
IR

8 8 AMQlole AIAHY AAl £k, £ £k Y adt JR7
(100% Hsal, O[rpm]HZBO[rpm])

Fig. 8 Real, estimated speed and a-phase current of the
proposed system (100% load, 0[rpm]—250[rpm])
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