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Fig.1 The comprehensive load model considering

distributed new energy
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Table 3 The prediction results of various distributed
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Fig.6 Reactive power comparison of
distributed new energy
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Table 6 Probability of key modes under
70% confidence interval
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Fig.7 Transient voltage simulation results
under 70% confidence interval
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Table 8 System operational risks of the existing risk
assessment method before and after system control
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Quantitative operation risk assessment method for power grid with large-scale
distributed new energy

ZHAO Shuai', ZHENG Xiaolin>, LU Tao’, YANG Xiaojing', JIANG Ning', LIU Haipeng'
(1. State Grid Tianjin Electric Power Company, Tianjin 300010, China; 2. State Grid Tianjin Electric Power Research
Institute, Tianjin 300384, China; 3. Binhai Power Supply Branch of State Grid Tianjin Electric Power
Company, Tianjin 300450, China)

Abstract: The large-scale integration of massive heterogeneous distributed new energy has brought great challenges to the safe
and stable operation of power system. It is of great significance to carry out research on operational risk assessment considering
the uncertainty of distributed new energy. Firstly, the key influencing factors of the dynamic response characteristics of the
distributed new energy equivalent model are analyzed, and the online dynamic equivalent modeling method of distributed new
energy is proposed to determine the comprehensive load model and the state of distributed new energy that meet the
requirements of online risk assessment. Then, according to the output characteristics of distributed new energy and multiple
types of security and stability impact factors, clusters are divided, and the number of deterministic scenarios participating in
safety and stability analysis is reduced by reducing the dimensionality of uncertainty variables. On this basis, the control
measures and risk indicators that meet the requirements of safe and stable operation are calculated for different confidence
intervals, and the different consequences of high probability low loss and low probability high loss scenarios on the power
system are quantitatively evaluated. Finally, the application case results of actual power grid show that the risk assessment
method proposed in this paper not only improves the risk assessment accuracy and calculation efficiency of the power grid with
distributed new energy, but also can more comprehensively reflect the real-time operation risk characteristics of the system.

Keywords: distributed new energy; uncertainty; equivalent modeling; cluster division; discretized scenario; risk assessment
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