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Coordinated power control of VSC-MTDC system
FU Yuan, WANG Yi,ZHANG Xiangyu,LUO Yingli
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Baoding 071003, China)

Abstract: In order to maintain its power balance and grid power quality after disturbances,three operating
modes of the VSC-MTDC (Voltage-Source-Converter based Multi-Terminal Direct Current) system are defined:
free,droop and current-limiting,and the corresponding coordinated power control strategies are proposed res-
pectively ,which make all terminal converters of VSC-MTDC system participating in the power regulation to
enhance the system ability against the active power disturbances. Simulative results of a typical VSC-MTDC
system with wind power generation show that,the proposed operating modes and coordinated active power
control strategies benefit the recovery of active power balance after grid disturbances and improve the stabi-
lity of system operation.

Key words: multi-terminal DC; DC power transmission; coordinated control; power control; stability;

control; wind power
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Economic comparison among multiple schemes of photovoltaic flexible
grid-connection based on annual irradiance data
ZHANG Weidong'*** LIU Zuming®**, WANG Zhenzhou' ,SHEN Lanxian***

(1. Kunming General Hospital of Chengdu Military Command,Kunming 650032, China;2. Solar Research Institution,
Yunnan Normal University, Kunming 650092, China;3. Key Laboratory of Yunnan Provincial Renewable Energy
Engineering, Yunnan Normal University, Kunming 650092, China;4. Key Laboratory of Renewable Energy Advanced
Materials and Manufacturing Technology ,Ministry of Education, Yunnan Normal University, Kunming 650092, China)
Abstract. Different feasible photovoltaic flexible grid-connection schemes are assessed by economic
comparison. The annual output power curve of 1 MW photovoltaic array is obtained by simulation based on
the annual irradiance data. The power curtailment technique is applied to compensate the charging power
lack of batteries and seven schemes of photovoltaic flexible grid-connection are achieved by respectively
combining it with different amounts of battery. Then the punitive tariff law,net present value method and
break-even analysis are applied to calculate the electricity exceeding rate and the equity penalty rates of
seven schemes. Data analysis shows that,with two rates as the evaluation indexes,the schemes combining
the power curtailment technique with low/mid battery ratios are the best ones,while the scheme with sole

power curtailment technique has the cost advantage.
Key words: photovoltaic arrays; flexible grid-connection; multiple schemes; irradiance; economics;

electricity exceeding rate; equity penalty rate; low-pass filter algorithm; electric batteries





