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Fig.1 Configuration diagram of DC voltage divider
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Fig.2 Electrical principal diagram of DC voltage divider
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Fig.3 Measured value of DC voltage before and after fault
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Table 1 Modification parameters of DC voltage divider
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Table 2 Change of AC and DC ratio differences

after transformation

BOERTAER N SOEERUE R L B/

i H

HIE/V ML/ V %
Hif 2 4.998 4.994 0.08
S 22 4.999 5.000 0.02

23X IR IT A AR AT TRk I, B
oy RS I 2275 4k R 0.02 % F10.08 % , REWS 14
UERICHE J5 B0 e R 90 2 0.2 % B3R . [A]I,
A3k R AUA T OGS BRI el P 455 0 e Al ) 45 3
AT 1 BT At 25 52 el P S0, 17 L6 SR e 3
o BRI S5 ARG 22 BRI 7 9% FEAR S 3.24 %

R3O BRETG T HAth 2 BRRO RS
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on other two lines
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Grid-connected / islanded control and output voltage harmonic suppression strategy for
onboard power supply converters
WANG Yue',WEN Yuliang’,DENG Jianhua’,PENG Yun',LU Yongcan', QIAN Zhengyan'
(1. CRRC Zhuzhou Institute Co.,Ltd.,Zhuzhou 412001, China;
2. School of Traffic & Transportation Engineering, Central South University,Changsha 410083, China;
3. Shanghai CRRC Hange Marine & Offshore Engineering Co.,Ltd.,Shanghai 200082, China)

Abstract: Firstly, the current-voltage control mode switching method according to grid-connected / islanded
status of onboard power supply converters is proposed, which realizes the fast response of output voltage
under grid-islanded condition and the controlled transfer of interactive power with onshore AC grid under
grid-connected condition. Secondly, the amplitude & frequency regulation based presynchronization control
and the voltage and current double closed-loop control share one proportional-integral regulator, which gua-
rantees the smooth transition of the integral quantity when control mode switching and realizes the seamless
transfer of grid-connected / islanded control. Thirdly, the method of multiple ROGIs(Reduced Order Genera-
lized Integrators) in parallel is introduced to suppress the voltage unbalance as well as 5th and 7th har-
monics,and the control parameters of ROGI are designed directly in discrete domain to avoid the controller
performance deviation caused by digitalization. Finally,the experimental platform for power supply converter
of onboard DC-grid electric propulsion system is constructed to verify the correctness and effectiveness of
the proposed control method.
Key words: onboard power supply converter;grid-connected / islanded control; seamless transfer; control mode

switching;reduced order generalized integrator;harmonic suppression
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Mechanism analysis and improvement measures of error block caused by abnormal
secondary voltage measurement of DC voltage divider in Zhangbei flexible DC grid
AN Haiqing', LI Zhendong',JIN Haiwang', HUANG Xiaole',JIANG Pengfei’,ZHANG Jianpo’

(1. Maintenance Branch of State Grid Jibei Electric Power Co.,Ltd.,Beijing 102488, China;

2. XJ Group Corporation, Xuchang 461000, China;

3. School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071000, China)
Abstract: During the commissioning of a =500 kV converter station in Zhangbei flexible DC grid test and
demonstration project,it is found that the abnormal DC voltage measurement lead to the error block of the
converter. By analyzing the structure and design principle of the DC voltage divider in the station, the
error block mechanism of the converter is studied. It is found that the physical structure of the DC voltage
divider has certain design defects. Under the condition that the secondary measurement cable of the
secondary vol-tage divider of the DC voltage divider is disconnected in one line,the measured voltages of
other two lines are abnormally increased, reaching the fixed value of overvoltage protection of the DC
control and protection system of the flexible DC grid, and the converter is mistakenly locked. In view of
the existing problems, the improvement measures are proposed and verified from both the hardware and
software aspects,which effectively solves the problem of error block of the converter caused by the abnormal
secondary voltage measurement. A reference for the design and selection of DC voltage divider in flexible

DC grid is provided.
Key words:Zhangbei flexible DC grid; DC voltage divider;control and protection system;abnormal secondary

voltage measurement;converter error block ;improvement measures
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Fig.Al Simplified diagram of unipolar DC field in converter station
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