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Efficiency Optimization Control for Energy Saving of
Synchronous Reluctance Motor

Jung-Chul Lee", Hong-Gun Lee’, Dong-Hwa Chung"
Dep of Electronic Control, Sunchon Univ.

ABSTRACT

This paper is proposed an efficiency optimization
operation algorithm for synchronous reluctance motor
(SynRM) using current phase angle control technique.
The SynRM has to controlled with the optimal current
phase angles with load and operation speed variation,
to obtain high efficiency over the wide speed ranges.
An efficiency optimization condition in SynRM which
minimizes the copper and iron losses is derived based
on the equivalent circuit model of the machine.

The objective of the efficiency optimization control
algorithm, compensating the optimum current angle,
is to seek a combination of d and g-axis current
components which  provides minimum losses at a
certain operating point in steady state. The usefulness
of the proposed efficiency optimization control is
verified through vector-controlled inverter system with
the SynRM.
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Fig. 1 Equivalent circuit of SynRM
with core loss resistance
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Fig. 2 Current vector diagram of SynRM
with core loss resistance
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Fig. 3 Block diagram of efficiency maximum controller
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" Table 1 Parameters of 3.75 kW
synchronous reluctance motor

A7 &% 3.75[ kW
A7 A 250( V]
R 9.8[ N - m]
PRI 60[ Hz]
24 4
147 A Ry) 0.238[2]
d& ddex( L, 43[mH]
a% A9"2( L) 3.5[mH]
BAAS 0.026] kg - m*]
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Fig. 4 Variation of %% as a function &

- 161 -

2000
ot ; \§—w,
@, [rpm]
w, o \ L
-2000
@)
25
ig[A] 0 ‘ - r k rww
-25
(b)
12
id [A]
0
©)
30
[
7. [N-.m] 0 Ak i Ao
To—=
-30
)
25
ia [A] 0
-25
) (e)
0 t [sec]

Fig. 5 Response characteristics of constant d-axis

current controller
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Fig.6 Response characteristics of efficiency optimum
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Fig. 7 Total loss comparison of contant:d—axis current
control and efficiency optimum control
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Fig. 8 Efficiency comparison of load variation
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