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Fig.1 Structure of voltage-type grid-connected inverter
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with single-phase current loop feedback control
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Fig.2 Bode plot of output impedance of grid-connected
inverter for different U,, values
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Fig.3 Average model of voltage-type grid-connected inverter
with single-phase current loop feedback control
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Fig.4 Block diagram of single-phase current loop
feedback control for grid-connected inverter
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Fig.5 Complex affine model of output-impedance of
grid-connected inverter with single-phase
current loop feedback control
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Fig.6 Flowchart of uncertain harmonic power flow
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Fig.7 Schematic diagram of 33-bus distribution network
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Fig.8 Comparison of THD of bus voltages between

complex affine model and certain model
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Fig.9 Harmonic currents at Bus 5 and 15 with

complex affine model
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Uncertainty modeling of multiple DGs and their influence on
harmonic power flow in distribution network
WANG Shouxiang' , LIU Xiang'* ,ZHANG Ying’
(1. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China;
2. State Grid Tianjin Electric Power Company , Tianjin 300010, China)

Abstract ; The variability and intermittency of DG ( Distributed Generation) outputs result in the uncertainty of grid-
connected harmonic current, and thus lead to the uncertainty of harmonic distribution in distribution network with
DGs. To deal with the uncertainties of DGs as harmonic sources in harmonic power flow calculation , the complex af-
fine is adopted to replace the point value,and a complex affine output-impedance model of grid-connected inverter of
DGs is built, which reflects the influence of the uncertainty of DC-bus voltage source on the harmonic current of grid-
connected DGs. Based on the proposed model, the traditional deterministic harmonic power flow method is improved
and an uncertain harmonic power flow calculation method for distribution network with multiple DGs is proposed to
analyze the influence of the uncertainties of DGs on harmonic current. A typical 33-bus distribution network is used
for simulation,and the comparison with the calculative results of deterministic analysis method verifies the effective-
ness and practical value of the proposed method.

Key words: distributed power generation; distribution network ; complex affine ; grid-connected inverter; harmonic

power flow



