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Fig.1 Topology of VSC-MTDC system linked
with offshore wind farm
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Fig.2 Main circuit and average model of VSC
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Fig.3 VSC controller model
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Fig.4 Principle of constant coefficient droop contorl
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Fig.5 Topology of the four-terminal VSC-MTDC system
WA 1 Bl 556 CVD /Y Y 3 VSC-
MTDC 313, 25 VSC B i JE A0 S SR A 3
FAERANGR 2 PR, @A A4S VSC B
SEHE Vo =1.055 1 p.u.,GSC1 F1 GSC2 R 2=
{0 AP, ,,=0.103 1 p.u.,



79 L3 A ST RO B VSC-MTDC Py 2 il 5

*1 VSC-MTDC &% £ #

Table 1 Parameters of VSC-MTDC system
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Table 2 Steady state value of VSC-MTDC system
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Fig.6 Implementation process of MPC controller
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Fig.7 Time domain simulation results
under sending end disturbance
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Live test technology for metal shielding of medium and

low voltage power cables in continuous state
BIAN Beilei', CAO Jingying®, LIU Peng’
(1. State Grid Zhejiang Electric Power Co.,Ltd.,Hangzhou 310007, China;
2. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;

3. State Grid Ningbo Power Supply Company of Zhejiang Electric Power Co.,Ltd.,Ningbo 315000, China)
Abstract : The defects of poor metal shielding connection of medium and low voltage cable lines are tested for a long time , which
requires the lines are out of service. A method to measure the resistance of cable metal shield circuit by using different
frequency coupling is presented. Combined with electromagnetic induction law and Ohm's law,the circuit resistance or branch
resistance is calculated by constructed simultaneous equations, which is used for judging the connection state of metal shielding.
Through laboratory simulation test, it is found that the test cable metal shielding resistance parameters are consistent with the
actual values when the original grounding state is not changed. The connection state of cable metal shielding with resistance
below 10 Q) can not be detected and judged for single-circuit cable lines. While double-circuit and above cable lines are not
easy to be affected by the grounding grid, and the connection state of cable metal shielding can be judged by comparing the
circuit resistance and branch resistance with theoretical value, or by comparing the branch resistance with each other. The
detection technology is verified by the engineering application, which is effective and feasible to judge the metal shielding
connection state for medium and low voltage cables.

Keywords : medium and low voltage cables; metal shielding; loop resistance; live test; different frequency coupling; connec-

tion status
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Coordinate control strategy of VSC-MTDC based on model predictive control
MA Wenzhong' , GUAN Zengjia' , ZHANG Kuitong®, ZHANG Yan®, YAO Minrui', LI Mushu'
(1. College of New Energy,China University of Petroleum (East China) ,Qingdao 266580, China;
2. Shandong Energy Group Co.,Ltd.,Jinan 250014, China)

Abstract ; The voltage-source converter based multi-terminal direct current ( VSC-MTDC) transmission system is mainly applied
in grid-connection and long-distance transmission of new energy power generation. New energy power generation has volatility
and uncertainty. When using traditional droop control strategy, VSC will be overloaded due to uneven power distribution,
protection malfunction will be caused by excessive DC voltage deviation,and oscillation will occur due to communication delay.
Therefore,a coordinated control strategy based on model predictive control ( MPC) is proposed in this paper. The strategy
optimizes parameters according to system state and sends VSC power reference, eliminating the influence of droop coefficient,
line resistance and system topology on power allocation. The robustness of MPC also improves the stability of the system in the
case of communication delay. The four terminal VSC-MTDC model is built in Simulink , and different operating conditions are set
for time-domain simulation. The simulation results show that the control strategy can quickly adjust the converter station power
and control the DC voltage when the system is disturbed ,and ensure the system stability when the communication delay occurs,
so as to improve the adaptability of the power system to the fluctuation and uncertainty of new energy generation.
Keywords : voltage-source converter based multi-terminal direct current ( VSC-MTDC) ; voltage-sourced converter ( VSC) ;

power sharing; DC voltage deviation suppression ;droop control ;model predictive control ( MPC)
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