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(Study on the Generating Operations of the Induction Motor for Driving the Pump During
Instantaneous Power Interruption)
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Abstract

Power interruption is a phenomenon that no voltage is displayed over a short time or long time.
Most devices will not operate normally when the supply voltage is low or does not exist. However, the
device can also be operated with a different power which is ensured by a separate power generation.
Recently, power interruption has been reduced gradually by the improvement of electricity quality, its

duration also has been very short.

Induction motors are widely used for the pumping in the water and sewage facilities and power
plant applications. The pump is used as a machine for moving the fluid in the high place from a low
location. So pump equipment always have a potential energy. If a momentary interruption occurs, the
potential energy of the pump is reversed as that of water turbine and motor is operated as generator.

This study is an analysis for the voltage variation, current, torque and power flow by the generating
operation of the induction motor before and after the change of momentary interruption.

Key Words : Induction Motor-Generator, Inrush Current, Momentary Interruption, Voltage Change,

Water Pump

AP

* Main author : Dept of Electrical Engineering,
Gangneung-wonju National Univ, Korea

Tel : 033-760-8785, Fax : 033-760-8781

E-mail : jgkim@gwnu.ac.kr

Received : 2015. 11. 21.

Accepted : 2015. 12. 16.

Copvrlght ) 2016 KIIEE All right's reserved

AREE] AL YA, Adebre Ay dhd Aol A A €]
o]l = ol AREE L 9t

A71EAe] oy 7 A Sl =x8A
(momentary interruption)< A|€A]7Fo] 30cycles ~
3sec &<F kel =77} 0.1pu mIRke. 2 74 o o

HeeH2] =g o] WA A9 it e] 717]
QAo w Ak gt U W
HOZE fFAE o]Fshz B A5 dAA<
o] MHgs = ¥R £Ho] A X|Y] HhHe] €]
77t 71655 oo m 3ldate] v|=

ol HE rlr o
= rlo

_

:?L_I,
4

(652

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (httpf/{creativecognmons.org/
h_censes/by—nc/3.0/)whlch permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly

cited.



3] iRl el Bpw7) A7k Rl A
SFH3] W12 B G

sel thAl HE712 B 99

HWL

Fig. 1. Pump driving system
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Table 1. Induction motor parameters

Parameters Values
stator resistance, R, 0.285Q
rotor resistance, R, 0.2258

stator leakage inductance, L 0.0015H

rotor leakage inductance, L, 0.0012H

magnetizing inductance, L,, 0.048H
connection method delta
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Fig. 4. Electromagnetic torque of the induction
motor and the load torque
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Fig. 5. Voltage and rotation speed
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Fig. 6. Power change
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Fig. 7. Power in the momentary power failure
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Fig. 8. Magnetization current and voltage
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