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Effect of Winding Resistance Variation for Sensorless Control of Permanent Magnet Synchronous Motor
and Improvement of Its Performance Using Winding Resistance Identification
Masaki Ohara, Member, (Takenaka Seisakusho), Toshihiko Noguchi, Member,(Shizuoka University)

This paper proposes a new method of winding resistance identification under sensorless control of a permanent magnet motor

(PMSM) based on a model reference adaptive system. Recently sensorless control technology is mainly used in the home

electronics field. The method as well as almost all the conventional methods incorporates a mathematical model of the motor into

a controller. Therefore, the important point to control PMSMs with high accuracy is to estimate correct motor parameters. First,

this paper derives the relationship between an estimated position and the deviation of a winding resistance in a steady state. Next,

it presents a method of winding resistance identification under sensorless control. Finally, some experimental results show

performance and effectiveness of the proposed method.
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Fig. 1. Configuration of rotor position sensorless control system

with winding resistance identification.
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Fig. 2. Nonlinear feedback system.
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Table 1. Parameters of test motor.

Number of poles 8
Rated power 200W
Rated current 1. 5A
Rated speed 3000 r/min
winding resistance 2. 0Q
winding inductance 1 3mH
Back E.M.F constant 3 0mV /r/min

R Sensitivity (1500 r/min, Iq = 100 %)
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(a) Test condition 1.
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(b) Test condition 2.
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Fig. 3 Estimation error of rotor position to winding resistance
variation.
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Fig. 4. Estimation error of rotor position under winding

resistance identification.

1000/min/DIV

Estimated rotor speed

Speed 1500r/min = AR AN AR ANMAAA P AAA RN

Actual rotor speed  }

Speed 1500r/min = Mwwm-w

Additional point
/ p

|

1.0

C:

/DIV

(a) Test condition 1.

100r/min/DIV

Speed 500r/min = A
Speed 500r/min = s Tarm

Estimated rotor speed

Actual rotor speed

Additional point

Position angle error

AWAAAINAN

2.5°/DIV
o A ﬁ NX Ej\
Angle 0° = Y V— i~ LT
we
100ms/DIV
(b) Test condition 2.
5.

Fig. 5.

resistance identification.

(1 - 834]

EAREHRE 22 U O RERRAL B HEE 72

Estimation error of rotor position under no winding



