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Automatic evaluation of new energy consumption capacity considering power
flow constraints and probability analysis in transmission networks

Zhang Yan, Meng Xianzhen, Li Xiangping, Zuo Ya

(' State Grid Xinjiang Electric Power Co. , Lid. , Urumqi 830063, China )

Abstract: The traditional evaluation method for the consumption capacity of new energy lacks power flow constraints and probability
analysis of the transmission network, resulting in large deviations in the evaluation results, which affects power grid scheduling and new
energy access decisions. Therefore, a new energy consumption capacity automatic evaluation method is proposed by introducing power flow
constraints and probability analysis of the transmission network. Firstly, it analyzes the operation mode of integrating new energy into the
power system, clarify the consumption mechanism and consumption space, and defines the new energy consumption space composed of the
minimum output difference between the transmission grid load and conventional units. Secondly, with the optimization objective of
maximizing the output of new energy during the operation cycle of the transmission network, the concept of power flow constraints and
automatic selection of critical time section power flow is introduced to construct a power grid time-series production simulation model and
achieve automatic simulation. Then, based on the simulation results of power flow constraints, the Copula connection function is applied to
construct a joint probability distribution function for new energy output, and combined with discrete consumption scenarios and their weight
coefficients, the probability distribution of new energy consumption space is obtained. Finally, based on the simulation results of current
constraints, the probability distribution of new energy output and consumption space is obtained, and the expected value is calculated to
obtain the automatic evaluation result of the consumption capacity throughout the entire period. The experimental results show that the
relative error of the evaluation results obtained by this method is below 3%, which can accurately evaluate the consumption capacity of new
energy in the transmission network.
Keywords : transmission network; flow constraints; time series production simulation; new energy consumption; evaluation; probabilistic analysis
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Fig. 1 New energy consumption space
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Fig.2 Time series production simulation optimization
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