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Determination of Terminal Capacitances for the Self-Regulated
Self-Excited Single-Phase Induction Generator using

Three-Phase Squirrel-Cage Induction Machine
Jae-Min Kim

Department of Construction and Environmental Enginecring

Graduate School of Industry Cheju National University

Supervised by professor Chong-Keun Jwa

Summary

This paper presents an analytic method for determining the
capacitances of terminal capacitors which are connected at the
self-regulated self-excited single phase induction generator using
three phase induction machine. To determine the capacitances, an
equivalent circuit of the generator for variable speed operation is
derived by a method of symmetrical coordinates. By using this
equivalent circuit, the output characteristics and the conditions of self
excitation are used to compute the capacitances at a specified
operating condition. The results of proposed method are compared
with the Tadashi’s experimental results and the tested results to

validate the proposed method.
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Fig. 1 Self-regulated self-excited single-phase induction generator
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Table 1 Specifications of induction machines

Specifications| Voltage | Current | Qutput | Speed Pol
ole
Machines vl [A] [kW] [rpm]
Tadashi’s machine 220 84 2.2 1800 4
Tested machine 220/380 | 35/2.0 0.75 1710 4

Table 2 Equivalent circuit parameters and En—x» relation of

induction machines

~Larameters) 11|11 xlQ]|x’ (] Epi-%m
Machines
Tadashi’s
, 0801 061 | 1.11 | 111 En=-Kpxm+Ks
machine
Tested machine|7.686| 7.602 |10.468|10.468| E,, = K3+ K; *exp (Ksx )
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Table 3 Comparison of terminal capacitances

Capacitance
Cs LuF Co [uF
m [4F] » L ]

Tadashi’s method 150 100

Proposed method 143 98.73

Table 304 At Wyl AMAY 2= Tadashi®] AFZAA o
A% 178.1[V], &3 1400[W], 28l1 3JA&£EE 1800[rpm]e & &
A W =AE AHE-3He ALt

AAA] ALEF ZT|gteRE TGHOE BAR Fa4 av DHW
o2 EAF £ b7t 18 LA JonR 0PE Fu A
2 xy, &3 QA NG L 9 xpv A 2UE 18slod EH
7] 1749 4¥o|d2Ql 28578, #3 A% R P2 X& o 9
B FHIATH

Aol X BE vl o] At W3 Tadashi®] AAAIG 2
AXea Joenz AXHe] FolHE o HA A o3t F A
CS GE 44% &+ Ut

2 QTN AL FPos ANY A AV=EY A7 4R F
Wzl AHEAAAY dAAHAEAE Table 49 2},
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Table 4 Computed and terminal capacitances

Capacitances Cs [uF] Co [4F]
Computed values 21.18 11.70
Measured values 20.135 10.369
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