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Abstract

The harmonic resonance of wind power grid is an important reason leading to the resonance of
global grid-connected system. It is a potential threat to the stable operation of the power system.
Based on the grid-connected resonance principle of wind turbine generator, the grid-connected
inverter impedance model is proposed to analyze the resonance of grid-connected wind turbine
group. An actual wind farm model and parameters are modeled in MATLAB to calculate the re-
sonance of grid-connected wind turbine group. The impact of wind turbine units number and
output power to the resonant characteristics can be analyzed. The correctness of theoretical anal-
ysis and effectiveness of the resonance analysis model is supported by the experimental results. It
has a certain guiding significance to resonance analysis of running wind turbines group and grid-
connected inverter design.
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Figure 1. The parallel equivalent circuit of two inverters

Bl mEYERHRFEBRRE

PCC
1-3
A+[VW\_
T Jd
I
I
|
A
)
| e "

\ G (S) G,(9)

ICref

Figure 2. The average model of the grid-connected inverter system
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Figure 3. The output impedance model of the inverter
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Figure 4. The impedance network of distributed generation system
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Figure 5. The admittance network of the multi grid-connected inverter system
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Figure 6. Main wiring diagram of the wind farm
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Figure 7. Equivalent topology of large-scale wind farm
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Figure 8. System diagram of grid-connected inverter
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Table 1. LCL filter parameters
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Table 2. The resonance characteristic in different short circuit ratio (maximum operational mode)
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ARIIRSE 3 2 4 6 8 10 12 14 16 18 20 22
R b o% 0.49 0.98 1.47 1.96 2.44 2.93 3.42 3.91 4.40 4.89 5.38
RS 21.27 21.14 21.01 20.89 20.76 20.63 20.51 20.38 20.26 20.13 20.01

WHRMER 418 2.08 1.38 1.03 0.82 0.68 0.58 0.51 0.45 0.40 0.36
KL & %L 24 26 28 30 32 34 36 38 40 42 44
Ji i % 5.87 6.35 6.84 7.33 7.82 8.31 8.80 9.29 9.78 10.26 10.75
WEIRGIE  19.89 19.77 19.65 19.54 19.42 19.31 19.19 19.08 18.97 18.86 18.75
WRMES 033 0.30 0.28 0.26 0.24 0.23 0.21 0.20 0.19 0.18 0.17
RHLE %L 46 48 50 52 54 56 58 60 62 64 66

R b o% 11.24 11.73 12.22 12.71 13.20 13.69 14.18 14.66 15.15 15.64 16.13
RS 18.64 18.53 18.42 18.32 18.21 18.11 18.01 17.91 17.81 17.71 17.61
WEIREH ST 0.16 0.16 0.15 0.14 0.14 0.13 0.13 0.12 0.12 0.11 0.11
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Table 3. The resonance characteristic in different short circuit ratio (minimum operational mode)
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KL & L 2 4 6 8 10 12 14 16 18 20 22
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IR 2114 20.89 20.63 20.38 20.13 19.89 19.65 19.42 19.19 18.97 18.75
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Figure 9. The value changing curve of short circuit ratio, resonant
frequency and resonant impedance in the maximum operating mode
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Figure 10. The value changing curve of short circuit ratio, resonant
frequency and resonant impedance in the minimum operating mode
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