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Fig.1 Harmonic analysis model of multiple

converter station system
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Fig.2 Wiring diagram of Ningxia multiple
converter station system
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Fig.4 Harmonic analysis model of Ningxia multiple

converter station system
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Table 1 Operation schemes of AC filters in
Yinchuandong Station and Lingzhou Station
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Fig.5 Harmonic impedance amplitude of AC filters
under different combination switching schemes
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Fig.6 Influence coefficients of 11th harmonic current
under different combination switching schemes of AC filter
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in Lingzhou Station
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Table 3 Comparison of simulative and calculated
results of harmonic current of AC bus in

Lingzhou Station
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Table 5 Comparison of simulative and calculated
results of harmonic current of AC bus in

Yinchuandong Station
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Research on harmonic impedance model and harmonic interaction of
multiple converter station system with AC filters
GUO Chunlin',XU Xuan*,ZHANG Chenliang', YANG Lin',MA Kai',JJANG Weiyong’
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;
2. Quzhou Power Supply Company,State Grid Zhejiang Electric Power Co.,Ltd.,Quzhou 324000, China;
3. State Grid Economic and Technological Research Institute,Beijing 102209, China)
Abstract: When multiple converter stations are located in the adjacent AC networks,the electrical distance
between the converter stations is short, and some specific AC filter combination switching methods may
cause the harmonic current interaction between converter stations. Based on the harmonic impedance method,
the influence coefficient of harmonic current in converter stations is defined,which is used to calculate the
interactive influence degree of harmonic current between converter stations. Taking the multiple converter
station system composed of Yinchuandong Station and Lingzhou Station as an example,the harmonic impe-
dance model with AC filter is established to calculate the harmonic current influence coefficient of charac-
teristic harmonics, and the influence of AC filter combination switching on the harmonic current interaction
between Yinchuandong Station and Lingzhou Station is analyzed. The result shows that the interaction of
11th and 13th harmonic currents is small while the interaction of 23rd and 25th harmonic currents is rela-
tively large, and the switching of specific filters will cause significant changes in harmonic current of AC
bus in each converter station. Finally,the PSCAD electromagnetic transient simulation model is built to verify
the analysis results.
Key words:multiple converter stations;interaction of harmonic current;switching filters;harmonic impedance;

characteristic harmonics ;harmonic analysis
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Ordered charging of EVs considering time-varying electricity price and
transition probability under “dedicated transformer sharing” mode
YANG Jingxu',ZHOU Lai',ZHANG Yongjun', HUANG Chunyan®, FAN Suchun'
(1. Research Center of Smart Energy Technology,School of Electric Power,
South China University of Technology, Guangzhou 510640, China;
2. Guangzhou Power Electrical Technology Co.,Ltd.,Guangzhou 510000, China)

Abstract: In order to solve the problem that it is difficult to build new transformers to supply power in
the parking lot of urban buildings,the “dedicated transformer sharing” mode is proposed,which utilizes the
redundant capacity of original dedicated transformers to absorb the EV(Electric Vehicle) load. A three-layer
ordered charging adjustment model dominated respectively by dedicated transformer users, charging station
operators and EV users is established. The comprehensive objective of ordered charging is set up by establi-
shing the assessment indexes, such as charging experience index, capacity rent charge of dedicated trans-
former, charging station operators’ profit, utilization index of dedicated transformer, and so on, which can
describe the needs of all parties. An ordered charging optimization model considering time-varying electri-
city price and the transition probability of EV users’ charging period is built,and an ordered charging opti-
mization method based on the particle swarm optimization algorithm is proposed. The optimization effect of
the three-layer ordered charging adjustment model based on time-varying electricity price is analyzed by
simulation. The rationality of considering EV travel demand and electricity constraint is verified, and the
influence of the types of building load on ordered charging is studied.

Key words:electric vehicles;dedicated transformer sharing;ordered charging;transition probability;time-varying

electricity price;particle swarm optimization algorithm ; models
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Table A1 Comparison of simulative and calculated results of harmonic current on AC bus of Lingzhou

Station
IR (BT IR (AR
W E . R - .
1 ELE5 R AR AP AR
23 0.2222 0.2211 0.147 4 0.1449

25 0.2526 0.2521 0.206 5 0.2038
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