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SUMMARY

This paper presents a simple method for determining the
minimum value of capacitance required for initiating self excitation
in three-phase self-excited induction generator. Based on the
steady-state equivalent circuit model of induction generator, this
paper describes simple and direct method to find the minimum
capacitance requirement under R-L load. Using the loop impedance
method and nodal admittance method, the minimum capacitance is
determined by self-excitation condition. The method proposed in
this paper are compared with iconventional method to confirm the
validity and feasibility. These computed values can be used to
predict practically the minimum value of the terminal capacitance
required for self-excitation. For stable operation C must be chosen
to be slightly greater than Cmin. To maintain a constant terminal
voltage, a method for determining the frequency, terminal

capacitance, and exciting reactance is also described.
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M. Abell A

 owaolA At e BRAde HAFer] Yste ALgE 7]7]9
greteeb= oS3 ZtHAL Jabri 9 Alolah, 1998).

Table 1 Parameter of Al Jabri and Alolah to confirm the validity

of proposed method

Rl Rz Xl X2 Xmu

0.071pu 0.0881pu 0.1813pu 0.1813pu 3.23pu

I vl dulde zy=43.30 013, 71F Fu5 f,=60i ot} Al
Jabriz= BHAVI7F 71E £% b=1pu 2 FAE W 25 HEF R, =1.0pu
o ot gAH s X, =207t HEE A

AR zot Fa55 Attt 2 232 2s wde] Antel b wal
¥ Table 13} o] & Ux|sla glomg X =Foa sk wyoz
271 oAz {2 ddvie] Ha AgAE

[e] A~
& o & A

Table 2 Comparison of minimum capacitance and frequencies between

conventional and proposed method

arameters .
Cmin [ﬂ} ] a [DU]
method

conventional 45.698 0.9795

proposed 45.715 0.97956
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2 Agd @2 S FAs] A4 ANNE2E FH3] Y
€& 71719 BA% A+E 453 2o(Harrington,1998). 42 o
How, 3 45, T 50H, A 380V, 21X BFE 5.4A°]

Table 3 Parameter of Harrington to determinate capacitance

maintained specific terminal voltage

Rl Rz X[ X2 Xmu

0.0982pu 0.0621pu 0.112pu 0.0952pu 2.58pu

AR Fagol M BFAL. E D o4 dAda X0 7 dEsig

258_0.211E1, O§E1§0.398
3.11—-0.975E,, 0.398<FE,<0.610
"' 4.85—3.54E,, 0.844<F;<0.974
7.45—6.208E,, 0.974<E,<1.20
0 . 1.2 <E,
A Moz At A 2AFL Fuvkc Hgajopsts BHL W)
Flstel 2479 a2 Aelshwd g 2o

oo H4E At AW WA AL V= Lopdt HAEE b=1.0p
2 osde w wa vl w2 AdaEsgn Foge Adze



Table 49} Table 591 z}7} el 2o thek 2= & 22} Fig. 4
9} Fig. 59| B ¥t}
o] Aol HE uig} Zo] AsfAlAAE Hal duid Ayt 74 3o

el £rkstn gloo] dgd gL wa} Uuuar) e o Ag W
ol o WATS L+ AU FAEE Ggol Heh MY et I
d o gel A zolzt g e mol: 3l

Table 4 Minimum capacitance value and frequency value with load

impedance at pf = 1.0

load impedance(p.u) minimum capacitance(F) frequency(Hz)
0.7 116.6 44.9
0.8 98.92 45.55
1.0 79.91 46. 45
1.4 63.57 47 .4
1.8 56. 48 47.95
2.0 54.23 48.15
2.2 52.53 48.3
2.5 50. 53 48. 45
3.0 48.29 48.7
3.6 46. 57 48.9
4.2 45.37 49.05
4.8 44 .51 49.15
5.8 43.53 493.25
7.0 42.76 49, 35
9.2 41.88 49.5
10.0 41.67 49.5
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Table 5 Minimum capacitance value and frequency value with load

impedance at pf = 0.8

load impedance (p.u) minmum capacitance (uF) frequency (Hz)
0.7 168.7 45.45
0.8 143.2 46.15
1.0 114.9 46.95
1.4 93.54 47.65
1.8 76.1 48.25
2.0 71.9 48.45
2.2 68. 58 48.55
2.5 64.71 48.7
3.0 60.12 48.9
3.6 56.38 49,05
4.2 53.78 49.2
4.8 51.86 49.25
5.8 49.61 49.35
7.0 47.8 49. 45
9.2 45.72 49.55
10.0 45.18 49.6
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