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Fig.1 Norton equivalent circuit of
grid-connected inverter
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Fig.2 Average circuit model of single-phase
grid-connected inverter
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Fig.3 Topological diagram of modified
standard IEEE 14-bus system
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Fig.4 Results of critical mode clustering for

two operating conditions
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Table 2 Results of modal analysis for two
operating conditions
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Table 3 Specific information of research target
for two operating conditions
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Table 4 Results of modal analysis for two operating
conditions after filter parameters are optimized

\Aw B B R
Z4 Y
LESS WL i (i fre
R
WA W2 A1 kA2 RE1 k2
4 5 50.321 57.004 12 14
17 17 35.206 62.286 3 3
19 20 20.453 49.289 11 11
26 26 32.520 18.965 3 3
37 37 97.950 91.381 5
120
2 60t
0
160

B BT

80
0 L

W IR UCRL
—— RIMUE P | e A ST U8 B AR

B 5 RAAXLRITHLRIRERG,IET
RKE 12 THESSITER
Fig.5 Results of modal analysis for operating condition
1 and 2,when designed passive filter is adopted
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Table 5 Results of modal analysis when
single-tuned filter is installed at PCC
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Fig.6 Results of modal analysis for operating
condition 1 and 2,when traditional passive
filter is adopted
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Harmonic resonance suppression considering harmonic resonance mode
uncertainty of smart distribution grid
YU Guangzheng'?,LIN Tao'?*,CHEN Rusi'?,XU Xialing®
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;2. Hubei Collaborative Innovation Center
for High-Efficient Utilization of Solar Energy,Hubei University of Technology,Wuhan 430068, China;
3. Central China Electric Power Dispatching and Communication Centre, Wuhan 430077, China)

Abstract: The operations of smart distribution grid,such as the staged grid-connection of DGs (Distributed
Generators) ,may change the eigenvalues of grid node admittance matrix,resulting in the harmonic resonance
mode change and the harmonic resonance frequency shift,which could not be effectively dealt with by the
modal analysis method or traditional suppression measures. A strategy of passive filter optimization is
proposed ,which builds an optimization model with the minimum modal impedance amplitude of target mode
as its objective and applies the improved PGSA (Plant Growth Simulation Algorithm) to solve it. With the
standard IEEE 14-bus system as a test example,the proposed method is verified and compared with the
traditional method,showing its effectiveness and superiority.
Key words:

smart distribution grid; harmonic resonance; modal analysis method; distributed power

generation ;intelligent optimization algorithms
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