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Fig.1 Topology of six-pulse converter
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Fig.2 Current path of common cathode
half-bridge when V, is triggered on
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Fig.3 Laplace transform circuit of common cathode
half-bridge after V, is turned off
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Fig.5 Equivalent circuit of six-pulse converter with
DC lines
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Fig.6 Current path of six-pulse bridge when
only V, is triggered on
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Table 1 Calculation results and simulative results of

open line voltages with DC lines

a/ () PisfE /v A/ LV R/ %

0 271.35 265.31 2.23
20 263.19 252.68 3.99
40 241.58 236.86 1.95
60 212.00 208.28 1.66
80 157.82 154.60 2.04
100 85.66 82.26 3.97
120 19.84 18.96 443
140 5.95 6.03 1.34
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Harmonic suppression control strategy of cascaded H-bridge grid-connected
photovoltaic inverter under grid voltage distortion
YUAN Yisheng, LU Sen,ZHU Qihang

(School of Electrical and Automation Engineering,East China Jiaotong University ,Nanchang 330013, China)
Abstract: The third harmonic compensation strategy can effectively solve the power imbalance problem of
single-phase cascaded H-bridge grid-connected photovoltaic inverter, but it is prone to contributing to grid-
connected current distortion under grid voltage distortion. To solve this problem,a current harmonic suppres-
sion loop is proposed to eliminate the effects of grid voltage distortion and reduce the distortion rate of grid-
connected current. The mechanism of current distortion caused by the grid voltage distortion is analyzed.
On this basis,it is proposed that the harmonic components of grid-connected current are taken as the con-
trol objects and fed back to the system in real time. The current harmonic components can be suppressed
by closed-loop control. The current harmonic suppression loop does not need to change the original control
strategy, but only serves as an additional supplementary link. Simulative and experimental results show that
the proposed control strategy can greatly reduce the current distortion rate of the inverter when the grid
voltage is distorted,which proves the effectiveness and feasibility of the control strategy.

Key words:cascaded H-bridge;photovoltaic;electric inverters; harmonic suppression; power balance control
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Analytical calculation of open line voltage for HVDC transmission system
YU Jingqiu, XU Zheng
(College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)

Abstract: OLT(Open Line Test) is an important test in HVDC(High Voltage Direct Current) engineering,the
accurate analysis of principles and calculation of open line voltage are very necessary. Based on the basic
model of converter valves, their conduction situations with and without DC lines are respectively analyzed
in detail. Besides,the equivalent circuit for quantitative calculation of open line voltage is established. The
differential equations of equivalent circuit when the converter valve is triggered on are listed. And Laplace
transformation circuit when the converter valve is turned off is performed. The open line voltages with and
without DC lines are calculated analytically, and the basic process and physical essence of the establish-
ment of open line voltage are described. Finally, the CIGRE HVDC standard test model is adopted in
PSCAD / EMTDC software to verify the accuracy of the proposed formulas.

Key words:electric power systems; HVDC power transmission;converter valves;open line test;snubber circuit;

open line voltage
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Fig.A2 Open line voltage waveform at a=90<
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Fig.A3 Open line voltage waveform at 30 °<a<<60°
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Fig.A5 Open line voltage waveform at 120°<a<<150°
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Table A1 System parameters

ZH EACIE 14 A
Gerh L HLARCo 0.05 puF B 2 uF
% i HLBE R 5000 Q HERiR R 5000 Q

®A2 NHEERGKRNABEETEENGERE
Table A2 Calculation results and simulative results of open line voltage
without DC line

fil % fod(° ) 15 FAKIKV THEARIKY %

0 326.56 326.59 0

20 326.56 326.59 0
40 326.56 326.59 0

60 326.56 326.59 0

80 306.68 306.90 0.07

100 249.90 250.19 0.12

120 163.00 163.30 0.18

140 56.48 56.71 0.41
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