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Current Model based SPMSM Sensorless Vector Control using Back
Electro Motive Force Estimator

Jung-Hyo Lee, Jae-Sung Yu, Tae-Woong Kong, Won-Chul Lee, Chung-Yuen Won
SungKyunKwan University

ABSTRACT

The current model based sensorless method has many
benefits that it can be robust control for large load torque.
However, this method should determine a coefficient of back
electro motive force(back-emf). This coefficient is varied by
load torque and speed. Also, the coefficient determining
equation is not exist, so it is determined only by
experiment. On the other hands, using only back-emf
estimatior method can not drive in low speed area and it
has weakness in load variation.

For these problems, this paper suggests the hybrid
sensorless method that mixes the back-emf estimator
regarding saliency and the current based sensorless model.
This estimator offers not only non-necessary coefficient for
current sensorless model, but also wide speed area operating
in no specific transition method.
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Fig. 2 Current model based sensorless method using
back-emf estimator
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Table 1 Motor parameters using in experiment

A4 &9 13.3[kW]
Al A& 0.968[Whb]
Ld 8.65[mH]
Lq 8.65[mH]
A RAE 2.8[kg - m2]
= & 24[pole]
A At 400[V]
AA A7 27.2[A]
AL 190[rpm]
HAEA 670[N - m]
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Fig. 4 Estimated speed, position and real speed and
position in no load condition(0% — 80% of
rated speed)
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Fig. 5 Estimated speed and a phase current in 80% of
rated speed(0% — 50% of rated load torque)
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Fig. 8 Forward and backward rotating 4% of rated
speed (-4% — 4% of rated speed)
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