R ) SEKEERE LR Vol. 5 No. 5
2022 4£ 9 A Journal of Global Energy Interconnection Sep. 2022
XERES: 2096-5125(2022) 05-0439-08 FEYES: TM744 XHERFRER: A

DOI: 10.19705/j.cnki.issn2096-5125.2022.05.004

]

2. IRPF” RUFREEE DR FRIBRITE

F&E', IVKEF Y, B °, BRIk, TS
AlXFREAFES 2% %, T4 KMFT  110819;

2. MBRFIMEER LSRR, Wbl KT 410082;

3. BFEIKRY

BERABTSPT, #Aedk 637141)

Power Flow Calculation of New Power System for Carbon Peaking and Carbon Neutralization

WANG Rui', SUN Qiuye'”,

HU Wei*’, ZHANG Huaguang', WANG Peng’

(1. College of Information Science and Engineering, Northeastern University, Shenyang 110819, Liaoning Province, China;

2. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, Hunan Province, China;

3. Energy Research Institute, Nanyang Technological University, Singapore 637141)

Abstract: In new power system with high proportion of
renewable energy, since the impedance features of the power
electronic converter is not considered, the accuracy of power
flow calculation is degraded. Thus, this paper firstly presents
a power flow calculation approach based on local controller
impedance features for the new power system consisting
of plenty of distributed generations. Firstly, the source-side
equivalent output impedance matrix of the converter is estimated
by small-signal perturbation approach and the equivalent
transformation among the dq axis, o axis and abc axis. Then,
the bus line equivalent impedance model is converted to the bus-
bus line impedance model. Moreover, the equivalent impedance
model is embedded into Jacobian matrix iterative process to
improve the accuracy of the power flow calculation approach.
In the end, the power flow calculation based on local controller
impedance features is simulated by IEEE-4 bus test systems,
PG&E-69 bus test systems and [EEE-118 bus test system,
indicating that the proposed power flow calculation approach is
more accurate.
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Fig. 1 The typical controller structure of the current-source inverter
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Fig. 4 The bus-bus line impedance transformation principle diagram
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Fig. 5 The modified power flow calculation flow diagram
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