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Fig.1 A five-terminal DC power
transmission system
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Tab.1 Calculated results for preventing non-leading
converter from breakdown in case 1
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Tab.2 Calculated results for preventing leading
converter from breakdown in case 1
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Tab.4 Calculated results for preventing non-leading
converter from breakdown in case 2
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Tab.5 Results of DC voltage references
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Tab.6 Operating statuses of VSC-MTDC system

with optimal references
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Us 0.9852 0.9852 09852 09309 0.9852  0.8492
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N-1 principle based steady-state control of VSC-MTDC transmission system
REN Jingguo',LI Kejun',ZHAO Jianguo'*,NIU Lin*, LIANG Yongliang', GUO Qiwei'
(1. School of Electrical Engineering,Shandong University,Ji’nan 250061 ,China;
2. State Grid of China Technology College,Ji’nan 250002, China)
Abstract: The requirements for maintaining VSC-MTDC transmission system safe and stable are analyzed,
and the hierarchical structure of control system and the calculation of DC power flow are outlined. An N-1
principle based control strategy is proposed for the steady-state operation of MTDC transmission system.
Based on the continuous DC power flow calculation and the DC voltage and power limits,the control
strategy coping with the single converter loss is designed,the specified steps of reference value calculation
is presented and the existence of solution is discussed. When there is no solution,the way to optimize the
active power reference is proposed and an evaluation index is defined for searching the optimal active
system is introduced and MATLAB
programming is applied to verify the feasibility and accuracy of the proposed strategy. Results show that the

power references after optimization. A typical five-terminal DC

proposed control strategy provides VSC-MTDC transmission system with reliable and safe references.
Key words: DC power transmission; VSC-HVDC; MTDC; N-1 principle; steady-state control
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Hybrid real-time simulation technology for MMC-HVDC
LIU Dong,TANG Guangfu,HE Zhiyuan,ZHAO Yan,PANG Hui
(China Electric Power Research Institute,Beijing 100192, China)

Abstract: A hybrid real-time simulation platform with digital and physical subsystems is proposed for the
MMC-HVDC (Modular Multilevel Converter based HVDC). Its system structure,equivalent principle and simulation
ratio calculation are introduced,as well as its first application in engineering development. Composed of the
digital system model,49-level MMC physical simulation device,digital-analog communication interface, it
carries out the total functional simulation in real time to verify the actual VBC(Valve Based Controller) and
converter PCP(Pole Control Protection) system. It is applied to the fault state simulation of Shanghai Nanhui
HVDC pilot project and the simulative results are compared with the test results by PSCAD,which proves
the effectiveness of the introduced platform in the online real-time verification of the dynamic performance
and control-protection platform of MMC-HVDC.

Key words: computer simulation; physical

modular multilevel converter; HVDC power transmission;

simulation; equivalent principle



