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ABSTRACT Squirrel cage induction generators are frequently applied to small to medium-sized hydro power plants, because of their
simple and rugged structure, low construction cost and easy maintenance. Therefore, it is expected that induction generators will be
used more and more in hydroelectric power generation in the future. The biggest problem in the application of induction generators is
the large inrush current at the grid connection. This inrush current is large enough to equal the current flowing at the start of the motor,
causing a voltage drop in the connected distribution system. Therefore, the range of voltage fluctuation is specified differently
according to the generator output. This paper is the result of a study on the capacity range of induction generators that does not exceed
the allowable range of voltage drop in the distribution line.
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Nomenclature PCC : Point of Common Coupling

P : Active power, W S/S  : Sub-station

Q : Reactive power, VAr
S : Apparent power, VA
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Fig. 2. Power flow diagram

Table 1. Parameters of generator transformer

ltems Values
Output 8,000 kVA
Voltage 22.9kV/3.3kV
%Impedance 6.6%
Connection Y-A
No—load loss 10 kW
Load loss 40 kW
Efficiency 99.37%
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Fig. 3. Equivalent circuit diagram of Squirrel cage Induction
generator

Table 2. Induction generator specification

Quantity Value
Voltage 3.3kV
Rated output 3,000 kW
Pole 8
Power factor 0.85
Efficiency 92%
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Table 3. Parameters of Induction Generator

Table 4. Reactor parameters for reducing inrush current

ltems Values ltems 50% 65% 80%
r, [Q] 0.049247 Tap current [A] 1,488 2,007 2,470
I, [H] 0.0008211 Tap voltage [V] 952 666 381
1, [H] 0.016675 Impedance [(2] 0.617 0.332 0.154
1, [H] 0.0008211 Inductance [mH] 1,637 0.8814 0.4092
r (9] 0.101596
J [kgm’] 984 Viep
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