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Tab.1  Wind power fluctuations under different
wind speeds and turbulence conditions

Vo/(mes™)  JifiHRE 1 n/ %
3 0.25 3.6
5 0.13 5.1
10 0.06 7.9
12 0.05 8.9
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Fig.1 Flowchart of disturbance source locating
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Fig.2 Four-generator two-area system with windfarm
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Tab.2 Oscillation energy flow of
each line on steady-state

&t 0 /(°)  @/(°) cos (@1m¢y) fEhtLIA
1—6 27.78 -36.4 0.44 61
2—6 10.4 -36.4 0.69 6—2
3—6 133.8 128.1 0.99 103
4—6 130.3 139.2 0.98 104
10—6 27.8 128.1 -0.18 106
13—10 167.0 40.2 -0.60 1310
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Tab.3 Oscillation energy flow near
wind farm on steady-state

&g @ /(°) /(%) cos (@imey) fiRIHIIIT
6—5 117.24  128.04 0.98 6—5
6—7 69.84 128.04 0.53 67
6—11 209.52  128.04 0.15 6—11
6—31 111.64  128.04 0.96 631
6—40  273.54  128.04 -0.82 40—6
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Localizing Disturbance Source of Power System Forced Oscillation

Caused by Wind Power Fluctuation
JIANG Ping, SHI Hao, WU Xi
(School of Electrical Engineering, Southeast University, Nanjing 210096, China)
Abstract : Forced power oscillations in the power system are likely to trigger a wide range of power fluctuations. When new
energy such as wind power is connected to the power grid, the fluctuation of output power is random. When the power
fluctuation causes the forced oscillation in the system, the oscillation will also show random characteristics and it is difficult to
locate the disturbance source. Therefore, a method of locating forced oscillation disturbance source caused by wind farm is
proposed. The method uses the oscillation bispectrum to obtain the center frequency and obtains the initial phase at the
oscillation center frequency by wavelet transform. According to this, the disturbance source can be located by the energy
function. The actual example verifies the feasibility and effectiveness of the proposed method.

Key words: forced power oscillation; disturbing source location; wind power; bispectral analysis; wavelet
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