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Mechanical-Sensorless Control of PM Motor Using Current-Controlled Inverter with One-Sampling Time Delay
Kohsuke Seki, and Toshihiko Noguchi (Nagaoka University of Technology)

Abstract

This paper presents a mechanical-sensorless control method of a permanent-magnet (PM) motor using a current
-controlled inverter with one-sampling time delay. In the dead-beat current-vector controlled PWM inverter for an
adjustable speed drive of the PM motor, its back e.m.f. can be estimated by observing movement of the current vector.
Thus, proposed current control method can be applied to position sensorless control of the PM motor. In addition, the
proposed method introduces online inductance identification to add adaptability to the parameter change. In this paper,
feasibility of the proposed method has been confirirmed through computer simulations and several experimental tests,

which proves proper operation of the proposed system.
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Fig. 1. PM motor sensorless control system.

i —»labc ta
a .
e
L,—>aB
- A
9"’ r . h 4 Y S
o d 1 -2
[ q Loy Dead-Beat g
S i; v iﬁ Current-Vector TS?»
W, Pl Maf > Control e,

2 DSp NERDOE i H R
Fig. 2. Current control system in DSP.
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Fig. 3. Voltage vectors of inverter.

i,3(k) : movement of current vector
by nonzero vector vy(k)

i, (k) : movement of current vector
by e.m.f v, (k)
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Fig. 4. Movement of current vector.
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Fig. 5. Current-control-error vector taking e.m.f. into account.
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Fig. 6. Spatial sectors to determine
current-error vector direction,
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ﬂ i”(k ~1): movement of current vector
by em.fv,(k-1)
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Fig. 7. Movement of current vector caused by e.m.f. vector.
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Fig. 10. Simulation result of rotor position estimation method
using zero voltage vectors.
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Fig. 12. Experimental result of rotor position estimation and
inductance identification using zero voltage vector.
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using zero voltage vector.
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