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Design of Controller for Reducing In—Rush Current
of Single-Phase Induction Motor

*l\ % m. .E $ K“ . $ *E _..‘it
(Su-Kang Park - Hyung-Lae Baek - Sang-Il Lee)

Abstract - During an AC motor’'s start-up accelerating period, a large amount of current is required to reach to the
rating speed. This is called in-rush current. This peak in-rush current can be more than about several times the
operating or steady-state current in the full load rating of the motor. In-rush current is present in both and electronic
ballasts. The main area of concern is the tripping of circuit breaker and fuses which can affect electrical system
components From this, we can see that the electrical power controllers will be rather concerned, since they have to
supply the actual current necessary to start the motor.

This paper presents a new method to reducing in-rush current and energy saving of the single-phase induction motor
used in air-conditioner. It can be obtained that proposed system is low cost and small size as compared with other
controller. Experiments are focused on a capacitor starting single-phase induction motor. The optimal power saving and
in—rush current limiting by phase angle control are verified by experimental results. Also, auxiliary winding was
controlled by electronic starting switch.

Key Words @ In-rush current, Energy saving, Optimal power saving, Phase angle control, Auxiliary winding, Electronic

starting switch.
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Table 1 Parameters of motor

q~axis d-axis
Ras 6.16 [Q] Rds 6.35 []
Rar 664 [2] Rdr 1121 [Q]
Lmq 031 [Q] Lmd 0216 [R]
Llgs 0.0143 [R] Lids 0.02898 {Q]
Llar 0.0273 [Q] Lldr 0.05535 [Q]

Ratio 1.3 [Nd/Nq]

Jm 0.0146 (kg - m2]
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Fig. 4 Block diagram for simulation
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(a) Characteristics of in-rush current

(b) Torque-speed curves
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