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A Study on the Voltage Drop of Induction Generator along the Rotor Shape
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Abstract - Induction generator is easy to durability and maintenance than the synchronous generator. So,

recently

Induction generator has been widely applied to small-scale hydroelectric power plant. When the rotor is operating faster
than synchronous speed, induction machine can generate electric power. Induction generator has a large inrush currents,
such as the starting current of the induction motor. Induction motor has been designed a variety of rotor shape in order
to reduce starting current. Since the occurrence of high inrush current cause a voltage drop to the system, it will need
to reduce possible. Because the starting current of the squirrel-cage induction motor varies in accordance with the rotor
shape, it is necessary to analyze the magnitude of inrush current in order to apply to the generator. In this study, we
analyzed the inrush current and the voltage drop caused in accordance with the rotor shape of 1500kW induction

generator.
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Fig. 1 Small hydro power schematic
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Fig. 2 Typical torque—speed curves for different rotor designs
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Table 1 Starting current and starting torque according to the
rotor-shape
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Fig. 3 Equivalent circuit diagram for different rotor designs
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Table 2 Induction generator specification
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Table 3 Parameters according to the rotor shape

TR single deep double

r[Q] 0.009897 0.010766 0.010897

1,[H] 3.36E-5 5.156E-5 3.665E-5

1, [H] 0.001107 0.001226 0.001286

1,[H] 3.36E-5 5.156E-5 3.665E-5

r[Q] 0.010773 0.010904 0.026369

ol Q1 - 0.040904 0.012954

1,[H] - 2.263E-4 1.043E-4
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Table 3 Maximum current and running current according to
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Fig. 7 Voltage drop
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Table 4 Voltage drop according to the rotor-shape

¥ | w94 | =g | 499W | Ag9ase

single 12,880V 12,100V 12,800V 6.05%

deep 12,880V 12,152V 12,800V 5.65%

double 12,880V 12,143V 12,810 5.72%
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