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ABSTRACT: To research the influences of individual and
combined actions of the two parameters, i.e., the injection
active power from wind farm and reactive power at load nodes,
on dynamic voltage stability of power grid to which one of the
two kinds of wind farms consisting of induction generators and
doubly fed induction generators (DFIG) respectively are
connected, the one-parameter and two-parameter bifurcation
analysis on dynamic models corresponding to above-mentioned
two kinds of wind power farms, to which dynamic load model
are added, is performed under the condition of typical
single-machine infinite bus system connected with one of the
two wind farms. Analysis results show that the two-parameter
bifurcation analysis can reveal the affection of the parameters
on system dynamic voltage stability better than one-parameter
bifurcation analysis. Under the same system structure and
parameters, when the injection active power from the two kinds
of wind farms increases, too heavy reactive power load will
extremely decrease stability margin of the system; when
injection active power keeps constant, the variation of reactive
power load does not affect system stability; by means of
coordinative operation of injection active power from wind
farm with reactive power load to abstain from the condition
that reactive power load is heavy while injection active power
continuously increases, the whole system can operate at its
highest efficiency; stability of the system connected with wind
farm consisting of DFIGs is higher than that connected with
wind farm consisting of induction generators, and such a

system can attain better system stability margin.

KEY WORDS: wind farm consisting of induction generators;
wind farm consisting of doubly-fed generators (DFIG); voltage

stability; dynamic load model; one-parameter bifurcation; two-
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Fig.1 Power system with wind-farm
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Fig.4 Two-type graph of two-parameter
bifurcation in wind farm system with induction generator
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Tab.1 Numerical of the first two-parameter
bifurcation with induction generators

TeHFtar Oi/pu PEHIZE Po/pu b HEN B uo/pu
0.700 0.317 90 1.083 0
0.800 0.317 80 1.016 0
0.900 0.317 95 0.926 8
0.950 0.317 90 0.863 2
0.980 0.31770 0.806 7
0.989 0.317 80 0.779 1
0.990 0.165 40 0.697 8

*2 SUBINE2HWNSHIE SHE
Tab.2 Numerical of the second two-parameter
bifurcation with induction generators

AT Py/pu #1240 01/pu b HEN R uo/pu
0.050 0 0.993 1 0.708 5
0.100 0 0.989 3 0.706 6
0.200 0 0.994 6 0.709 2
0.287 5 0.995 1 0.709 5
0.300 0 1.002 0 0.712 6
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Fig. 5 Two type of bifurcation in doubly-fed
generator wind farm system
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Tab.3 Numerical of the first two-parameter
bifurcation with doubly-fed generators

TeHFter Oi/pu PEHIZE Po/pu o\ B uo/pu
0.700 1.362 1.0790
0.800 1.363 1.0120
0.900 1.363 0.922 5
0.950 1.363 0.857 8
0.980 1.363 0.798 0
0.989 1.358 0.774 5
0.990 0.253 0.696 6
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Tab.4 Numerical of the second two-parameter
bifurcation with doubly-fed generators

HAIZ Py/pu #=HZ5 01/pu o5 8N 15 ua/pu
0.0500 1.002 3 0.7129
0.100 0 0.9973 0.710 6
0.200 0 0.9917 0.706 5
0.287 5 0.989 7 0.796 8
0.3000 0.989 5 0.707 8
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