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Fig.1 Main limiting factors of renewable
energy consumption
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Fig.2 Schematic diagram of renewable energy con-
sumption constrained by peak demand regulation
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Fig.4 Renewable energy grid-connected
equivalent circuit
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Refined evaluation of consumption resistance of system with high

proportion of renewable energy for network nodes
SU Changsheng'*, WANG Sen”, SUN Yigian', LI Fengting’
(1. State Grid Xinjiang Electric Power Co.,Ltd.,Urumqi 830006, China;
2. College of Electrical Engineering, Xinjiang University , Urumqi 830047, China)

Abstract: With the increasing installed capacity of renewable energy, the problem of wind and solar power abandonment in
systems with high proportion of renewable energy is serious. It is of great significance to carry out the research on the problem of
renewable energy consumption and accurately position the resistance of renewable energy consumption to improve the
formulation of renewable energy consumption measures. In this paper, a refined evaluation method of renewable energy
consumption resistance for power system is proposed. Firstly, based on the power flow tracking algorithm, the power flow of
network nodes is divided into three parts, namely conventional unit injection, renewable energy injection and load outflow.
Secondly, from the point of view of network nodes, the mathematical relationship models of peak modulation, frequency
modulation , node voltage deviation constraint and renewable energy consumption are established, and the coupling relationship
among the three is considered to analyze the power abandonment of network nodes. Then, the evaluation model of renewable
energy consumption resistance based on network nodes is constructed and solved, the key nodes of renewable energy
consumption in the system are located. The restriction factors of renewable energy consumption of each node are defined and the
renewable energy consumption resistance is quantified. Finally,an example is designed based on improved IEEE 39-bus system
to verify the effectiveness of the evaluation method. The proposed evaluation method can provide a basis for the power sector to
formulate measures to improve the consumption of renewable energy.
Keywords : high proportion of renewable energy system ;renewable energy consumption resistance ;refined evaluation ;renewable

energy limited power;flow tracking algorithm ;critical node
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