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Fig.1 Connection diagram of delta-connected induction
generator with three-phase asymmetric loads
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Table 1 No-load voltages and winding currents of
generator with three-phase asymmetric excitation
capacitors (20 wF,30 wk,40 uk)
m TP R /|| RA R S R/
Wik oyl % (W /A H/A %

U, 17928 17388 3.79 || L. 1.42 1.34 590
Uy 18375 17832 375 || g, 1.77 1.67  3.59
U, 18333 176.64 3.79 || I.. 2.03 1.91 6.28

x 2 ZHBEEBERIR(30WF 40 Wk 50 wF) B
EBEHNHOBBESSEHABR
Table 2 Load voltages and winding currents of
generator with three-phase asymmetric excitation
capacitors (30 wF,40 wF,50 wk)
U SEM O iRZE /|| GRS PR S R/
miE /v /Y % || /A HA L %
U, 20831 20727 0.50 || I 2.56 247 3.64
Uy, 21344 21287 0.27 Iy, 2.73 2.65 3.02
U, 21257 21035 1.06 || I 3.21 3.12  2.88
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Table 3 Load voltages and winding currents of

generator with three-phase asymmetric loads

(100£2,200€2,3000)

i ST 2| SE4L I i R/
miE fH/vo fE/V % ||HW EH/A H/A %
U, 20491 20122 1.81 || I, 3.09 297  4.04
Uy 20435 20079 177 || I, 239 245 245
U, 20977 20591 1.87 || I, 3.04 293 375
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Steady-state analysis for isolated three-phase induction generator

system with asymmetric loads
ZHANG Yang',WU Xinzhen' HUANG Conghui’

(1. Department of Electrical Engineering,Qingdao University ,Qingdao 266071 ,China;

2. Qingdao Branch of Central South Municipal Design Institute,Qingdao 266061, China)
Abstract: A mathematical model is established for an isolated system of delta-connected squirrel-cage
induction generator with three-phase asymmetric loads,the relationship among its electric variables is
analyzed and its three-phase output voltages and winding currents are calculated. The generator-side positive-
and negative-sequence equivalent circuits are derived based on the symmetrical component method,the
relationship between the sequence voltage and sequence current of delta-connected load side is built and
the objective function for satisfying the steady-state operation of generator is derived without complex
circuitry analysis. Aiming at the nonlinearity and complexity of the steady-state operation equations,an
optimization algorithm is applied to solve the frequency and positive-sequence reactance of system,based on
which the steady-state voltage of system is calculated. The better conformity between calculative and
measured data verifies the validity and accuracy of the proposed objective function and the applied
optimization algorithm.
Key words: induction generators; isolated system; asymmetric loads; symmetrical component method;

steady-state analysis



