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An Analysis of Position Detection Error of Sensorless Controller and
Modeling of Drive System for Interior Permanent Magnet BLDC Motors
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ABSTRACT

This paper proposes the modeling of sensorless drive system using 120 degree conduction method for IPM
(Interior Permanent Magnet) BLDC motors and analyzes characteristics of the terminal voltage that is used to
detect the rotor position. This paper shows that the ZCP (Zero-Crossing Point) of the measured terminal
voltage used in sensorless control is ahead of that of the back EMF of IPM motors because they have a
saliency. This research also analyzes that the amount of position detection error is related to saliency, rotor
speed, and load condition. In addition, this paper shows that motors have higger advance angles than we have
expected because the ZCP of terminal voltage precedes the actual ZCP, and under operation conditions such as
heavy load and high speed it may generate abnormal currents that flow toward opposite direction after phase
current becomes zero.

Key Words : Interior permanent magnet motor, advance angle, position detection error, sensorless control
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Fig. 17 Components consisting of open
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Table 3 Amount of position detection error
according to IPM motors having different

parameters
g M| gas | qana [_O8AF w40y
g Tl eus | e | ag [ e
A 120 1.46 135° X X
140 174 24.3° (@] (@]
B 100 1.44 13.0° X X
120 165 25.0° 0 0
7.2 &2
2 =dAs 4744 W9¥ BLDC B8 AA g
2 Aojzlel dig RS o, 1205 5w
2ol AAE 2 &2 Aojr)dl AN EE S A 3
Az 319 A HAA Az BAE BAEA o]
23 X HA exte] YL Mzt Yo w}
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