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Simplified High Efficiency Drive System of Induction Motor
using PLL Technique

Bl & B*-F [ EY.F R g
(Chul-Ro Yu - Gong-Hee Lee * Seong-Ryong Lee)

Abstract

In this paper, the method to improve the efficiency of an induction motor at light load is dis-
cussed. Efficiency of induction motor can be very substantially improved by keeping the slip
frequency as constant. Therefore, to simplify the control loop, algorithm which maintain con-
stant slip frequency and control the input voltage is adopted. Simplified high efficiency drive of
induction motor using PLL technique is suggested.

In order to verify the validity of this system, the test results are compared with those obtain-
ed by optimal slip drive system and then we found closer to the optimal efficiency. For example
its efficiency is improved from 18[%] to 42[%] at a few fraction of the full load(20[%]).
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Fig.1. Approximate equivalent circuit of an

induction motor.
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Fig. 2. Efficiency curve with slip frequency.
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Table 1. Comparison of efficiency with slip.
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EEE I E TR
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20 44 42 -2
1500 4.8 40 56 55 ~1
70 58 57 | ~1
20 50 50 0
1200 4.5 40 56 56 0
| 6 64 0
20 48.3 47 ~1.3
900 4.1 40 33.2 51 ~-1.2
70 62 51 ~1
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Fig.5.System responses with load variation.
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Table 2. Improvement of efficiency by authored
met hod.
& n | B VRl 2 w4 | A4l
(epm; | (%) | 58 (%) | 9% | 28 (%) | 9% | (%)
20 18 0.7 42 0.89 24
1000 40 38 (.84 35 0.92 17
70 )0» 0.92 a7 0.92 7
C20 28 0,75 49 0.87 21
200 040 | 38 (078 58 [o087| 20
" ZO,.. ??77 10.85 64 0.88 5
20 ] 3 w47 Josi| 1
900 40 49 0.73 51 0.82 2
70 50 0.79 61 (.85 11
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