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Determination of Capacitance of Self Excited Induction Generator

with Steinmetz Connection
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Chong—Keun Jwa**

ABSTRACT

This paper describes a simple and straightforward method for determining the minimum capacitance

required to self excitation in a three—phase induction generator with Steinmetz connection. Using the

input impedance of the induction generator and the self—excitation condition, the capacitance is com—

puted by real and imaginary function in an application software. This solution method is applied to

determine the capacitance required to maintain the specified terminal voltage when the generator is

supplying load. The computed results are compared with Chan and Lai's results to verify the pro—

posed method.
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Fig. 1 Steinmetz connection for a three—phase
self—excited induction generator
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Table 1. Frequency and minimum capacitance
by proposed method and Chan and Lai's method

Proposed Chan & Lai" s
method method

C win [ F}
0.6 | 0.96208 | 64.8272 | 0.96208 | 64.8248
1 1 | 097435 | 54.8536 | 0.97435 | 54.8562
10 [ 0.99330 | 45.934 | 0.99330 | 45.9352
0.6 | 0.97034 | 69.7754 | 0.97304 | 69.7768
08] 1 [0.97864 | 60.8705 | 0.97864 | 60.8705
10 [ 0.99354 | 47.061 | 0.99354 | 47.0623
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Table 2. Capacitance required to maintain the
terminal voltage at 1[pu]

Power factor=1 Power factor=0.8

alpul CluF] alpul CluF]
06 | 095972 | 69.9793 | 0.96853 | 73.4716
0.8 | 096674 | 65.3201 | 0.97305 | 69.3918
0.97106 | 63.3945 | 0.97621 | 66.6461
0.98059 | 60.4162 { 0.98325 | 61.6899

1

2

4 0.98773 | 54.2670 | 0.98876 | 55.5260
6

8

Z 1 [pu]

0.98955 | 53.9039 | 0.99028 | 54.5421
0.99048 | 53.6764 | 0.99100 | 54.2308
10 0.99104 | 53.5678 | 0.99174 | 54.1533
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