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Analytic Analysis on Power Supply Path of Wind Power Generation
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ABSTRACT: In view of the randomness and intermittence of
wind energy, the output of wind power generators fluctuates
randomly and it makes the dispatching of power network in
trouble. In order to maintain power system stability, it is of
significance to obtain the concrete position and supply path,
where the power insufficiency due to output variation of wind
power occurs, so that the operation mode of power network can
be adjusted in time. In allusion to this problem, based on the
theory of power distribution in power network an analytic
method is proposed to rapidly search power supply path of
wind farm in power network and to implement emergent
dispatching. The main thinking of the proposed method is that:
under the presupposition of ensure the equivalence of power
transmission, by means of decomposing the power network
containing wind farm into a parallel transmission network
containing multi single power sources to determine the
sub-network of wind farm. The analytic analysis on
power-transferring relation between arbitrary two nodes in the
sub-network is performed, thus the power supply path of wind
farm is obtained.

KEY WORDS: wind farm; power distribution; transferring
relation; power supply path; analytic analysis
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Fig. 1 A simple branch of the wind power network
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Fig. 2 Parallel branch model
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Fig. 3 Structure of the wind power system
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Tab.1 Equivalent branch impedances of
the single power network

X Gi/pu Golpu Galpu Galpu
B.-By —6.781 1- -3.561 3— —6.859 3 0.027 0+
j7.194 2 j0.9117  -j0.9318 j0.092 9
BBy 0.152 2— 0.038 9+ 0.0795+  -1.058 8-
j1.019 3 j0.297 9 j0.242 9 j0.977 7
Bo By 0.038 7+ 0.1376+  -0.1248-  -0.199 3-
j0.062 5 j0.049 2 j0.056 1 j0.014 1
Bs-Bo 0.019 8+ -0.2471 0.157 8+ 0.381 0+
j01237  —j0.0142 j0.2331 j0.180 4
BBy -0.114 2+ -0.078 2 0.042 3+ 0.355 4+
j03111  —j0.0541 j0.053 1 j0.294 4
Be-Bo 0.1657 0.038 9+ 0.037+ -11.4753+
-j1.4858 j0.1815 j0.734 3 j2.088 8
BeBig —9.308 5+ 9.023 2+ —9.112 5— —1_.830 0+
j0.503 7 j0.059 3 j0.2630 j6.837 3
B A H 4 3_.012 8+ 1_.511 7+ 2_.873 7+ 10_.168 9-
j2.7754 j0.1733 j0.4012 j2.436 1
Bo X HE K B 5_.009 3+ 2-.210 7+ 4-.137 1- l]j.792 3-
j3.2021 j0.009 8 j0.4618 j8.3323
Byo ¥ M B 3_.354 4+ 1_.926 2+ 3_.618 4+ 13_'462 3-
j4.294 4 j0.084 3 j0.104 7 j2.304 8
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Tab. 2 Branch resistances of the original network
compared with the equivalent synthetic one

Y i Ji 9 4% 57 5 BEL 30/ pu 75 L HL A B T pu
B4-Bg 0.023 8+j0.096 5 0.023 8+j0.096 5
B7-Bg 0.039 0+j0.170 0 0.039 0+j0.170 0
Bs-Bg 0.017 0+j0.092 0 0.017 0+j0.092 0
Bs-Bo 0.010 0+j0.085 0 0.010 0+j0.085 0
B7-Bio 0.012 0+j0.101 0 0.012 0+j0.101 0
Bs-Bo 0.032 0+j0.161 0 0.032 0+j0.161 0
Bs-B1o 0.019 0+j0.0720 0.019 0+j0.072 0

Bg X Hh 37 0.756 2+j0.158 5 0.756 0+j0.158 5
Bo XoJ Hh ¢ % 1.123 5+j0.032 9 1.123 3+j0.032 9
Bio X b7 0.993 5+j0.165 2 0.993 3+j0.165 2

Y2845 S R BT R, PR Y5 D0 248 v 451 s T R A i K
AU 3 Prn. K Acas_iij RINAE Gy T- W& rh
TR | A DAL REL Acus_ui KN Ga X

Fz3 REEBESMEPELCHNEEGRRE
Tab. 3 Power transmission coefficients between
the power and the point of the network

i R EL e R A
Acss 4 —0.005 8+j0.021 9
Acss 78 —0.008 0-j0.027 3
Acas 58 —0.006 6-j0.004 6
Asss 59 0.009 7+j0.014 5
Asas_7-10 0.003 1+j0.008 7
Acss_6-9 -0.007 1-j0.002 7
Acss 610 —0.001 3+j0.001 2
Acss L1 0.385 9+j0.121 6
Asss 12 0.299 4-j0.024 4
Acss 13 0.298 9+j0.116 1
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