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Fig.1 Schematic diagram of source-load complementarity
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Fig.3 Equivalent structure of the test system
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Table 4 Planning results under wind and
photovoltatic scenarios
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Table 5 Planning results under wind, photovoltatic and
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Optimization planning method of multi-region and multi-type renewable

energy generation considering source-load matching
SHI Zhaodi'*, ZHU Ning', LI Zheng®, CHEN Qi'
(1. China International Engineering Consulting Corporation , Beijing 100048 , China
2. Department of Energy and Power Engineering, Tsinghua University , Beijing 100084, China )

Abstract: The rational utilization of the complementarity between new energy sources can smooth out the fluctuation of their
power output,and the consideration of complementarity in new energy planning can make the new energy planning layout more
rational. Based on this, the paper considers the complementarity of new energy outputs and investigates the optimal planning
method of new energy system taking into account the source-load matching. The positive correlation between new energy output
and load is utilized to maintain the dynamic balance between new energy output and load. Firstly,based on the idea of source-
load matching,an equalization index describing the degree of closeness between the new energy output and the load, and a
consistency index describing the degree of positive correlation between the new energy output and the baseline load output are
proposed. Then,a multi-region new energy optimization planning model considering the source-load matching is established , and
a constraint on the equilibrium degree of the new energy output and the load matching is introduced to ensure the consistency of
the change characteristics of the two. Finally,a case study is conducted to analyze the power grids of four regions in the northern
part of China. The results show that the new energy optimization planning considering the source-load matching can consider the
new energy consumption rate and penetration rate comprehensively, and provide a solution for the new energy planning layout
considering the complementarity of new energy output.

Keywords : renewable energy; complementarity ; generation planning; source-load matching; concentrating solar power plant;

capacity allocation
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