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Predicting Terminal Capacitance of Wind-driven Self-excited Induction Generators

Jwa Chong-Keun*

Summary

The loop analysis to predict the terminal capacitance value required for self excitation of an

isolated self-excited induction generator supplying a balanced R-L load is investigated. Two

nonlinear equations have to be solved to obtain this capacitance value. In this paper a

straightforward method is introduced to predict the capacitance requirement for most all of

saturated region under constant speed operation. A simple method is also introduced for computing

the capactance required for maintaining the preset terminal voltage under the variable load.
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Fig.1. Per Phase Equivalent circuit of the
Induction Generator with Load
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Table 1. Circuit Parameters of Induction

Generator for Case Study

Circuit Parameters (per
phase) (pu)
R,=0.071 R.=0.0881
X,=0.1813 X,=0.1813
X.=2.23

Base Parameters

Z,.=43.4 (0hms)
Frequency 60(Hz)
1800(rpm)

Speed
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i2.0(pu)q]l ®37F 451 45 b=1(pu]Z &
Ay Rog Fulsel AMARNAE Tl Al
Jabri 9 Alolah(1990) & 14+ A ztel wimslzd ot
23 zicl

a=0. 97968(pu)
C=45. 73878(micro-F]

@=0.9795 (pu}
C=45. 698 (micro-F)

proposed results

Alolah’s results
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Table 2.

Specifications and Circuit Parameters of Analyzed Induction Generator

Specifications

Circuit Parameters{per phase) [pu)

30 . 4 pole R, =0.0982 R,=0.0621
frequency 50[1—{21 X, =0.112 X,=10.0952
voltage 380(v.

current 5.4(A) i - 2.58—0.211E, 0<E<(.398
output 2Kw? | 2.87—0.957E, 0.398<E<0.610

star connected

squirrel cage

3.41-1.829E, 0.610=E<(.844

4.85—-3.54E, 0.844<E<0.974

7.45—6.208E, 0.974<E<1.20
0. 1.20<E
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upper- C(j}: Capacitance {micro-¥], 2=0.8+30.6 [pu]
lower- CC{j): Capacitance [micro-F}, Z=1.0+j0.0 [pul
E{j): Air Gap Voltage {pu]

Fig. 2 Variation of Capacitance with Airgap
Voltage and Load Impedance
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upper- C{j}: Capacitance [micro-F], 1=0.84j0.6 {pu)
lower— CC(j): Capacitance |micro-F}, I=1.0¢30.0 [pu]
Im(j): Magnetizing Reactance {pu])
Fig.3 Variation of Capacitance with Mag-
netizing Reactance and Load Im-

pedance
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upper- C(J§} vs a(j): Frequency [pu), 1=0.8+¢30.6 [pu}
lover— CC(J) ve aa(j): Frequency [pu], I=1.0+30.0 [pu)

Fig. 4 Variation of Capacitance with Fre-

quency and Load Impedance
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Fig.5 Variation of Terminal Voltage with

Capacitance and Load impedance
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