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Characteristics Analysis for Motor or Generator Operating
of Induction Machine with Deep or Double Cage Rotor

Jong—gyeum Kim*

Both of induction generator and synchronous generator is available in the hydroelectric power plant. If the output
of the power station is large, the synchronous generator is mainly used but when its output is low, the induction generator is
often used. If the output capacity is small, there is a case in which induction motor is used as a generator. Torque at rated
operation and start of the induction motor is different depending on the shape of the rotor. Small and medium-sized squirrel-cage
induction motor is used primarily double cage rotor or deep bar. In this study, we attempt to interpret characteristics for double
cage rotor or deep bar that occur when operating in the induction generator based on the parameters that have been designed
and manufactured as an induction motor.
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Fig. 2 Speed-torque characteristic curve of the induction motor
according to the shape of the rotor
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Parameters Values
Fig. 3 Equivalent circuit of double cage bar Rated voltage 380 [V]
Power 75 [kW]
r Ls XZS Synchronous speed 1,800 [rpm]
AN YY) . Y Y Starting current pu full load 6
— 1 ]ml I, Start torque 1.5 [pu]
4 I sE, gﬁ Load torque 1 [pu]
= 2 Max torque 2.5 [pu]
power factor 0.8
Y
efficiency 0.95
Fig. 4 A simplified equivalent circuit slip 2%
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R — Deep bar Double cage bar Table 3. Torque comparison of motor-generator with deep bar
or double cage bar
r, [Q] 0.035859 0.035962
L, [H] 2 7225107 2 589x10™ Parameters Deep bar Double cage bar
=1% sli 187,934 188.955
L, [H] 0.006861 0006813 Generator o 5P
N0y H
LM pE—— P~ operation 2% slip 374,265 377.217
! - . -3% slip 551,085 557,567
& 1 0.070071 0.088707 1% slip 181,546 182,480
% 10] 0071316 0.058919 Op“:‘:;fi;n 2% slip 349,755 352,266
L, [H] 6.251<107* 3.916x107™ 3% slip 499 541 504,724
o — deep bar - douhle;ar
E‘ 166 / ~ . / ‘\“%
Ell?‘\{'s ) 075 ‘1 §I1 4JIS . 0‘5 I1
N J
= deep bar === double bar 7
slip _q‘slip

Fig. 5 Active power
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Fig. 6 Speed-torque curve
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Table 4. Efficiency comparison of motor-generator with deep bar
or double bar

Division Deep bars Double bars

1% slip 97.0 97.0

Generator -2% slip 96.9 9.8
operation

3% slip 96.1 96.1

19% slip 97.1 97.1

Motor 2% slip 97.0 9.9
operation

3% slip 96.2 96.2
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Fig. 7 Efficiency of induction machine
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