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Fig.1 Probability distribution of misoperation under
hidden faults for line protection devices
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Fig.2 Probability distribution of misoperation under
hidden faults for generator protection devices
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Table 4 Calculation results of risk index
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Grid risk assessment based on the improved severity model

considering the influence of secondary system

XU Pengcheng', LIN Jiansen', LIN Di', LIAO Jianbo', GUAN Yu', LIN Yan®
(1. State Grid Fuzhou Power Supply Company of Fujian Electric Power Co.,Ltd.,Fuzhou 350004, China;
2. State Grid Fujian Electric Power Co.,Ltd. Research Institute , Fuzhou 350007 , China)
Abstract: The existing power grid security risk assessment methods do not fully consider the impact of different primary
equipment, load importance and secondary system performance. Grid static security risk assessment method considering the
influence of secondary system based on the improved severity model is proposed. Firstly, the effects of hidden faults of relay
protection, automatic reclosing success rate and automatic load-cutting devices on risk assessment are analyzed, and
corresponding risk assessment model is established. Then,by quantifying the importance of lines,buses and loads,a risk index
quantification method of the improved severity model is proposed which introduces the importance degree factor into severity
model. The proposed method is applied to the improved IEEE-RTS79 testing system. It is verified that the proposed model and
method can effectively identify the weak links in the power system,and are more in line with the system reality than traditional
risk assessment methods. The proposed method can provide a reference for power system operation, maintenance, and risk
management.

Keywords : secondary system ; hidden faults ;improved severity ;risk assessment;risk management
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Evaluation method and operation control strategy of primary

frequency response for East China Grid
XU Xian', LU Xiao', ZHOU Ting', LI Jianhua®, LI Zhaowei’
(1. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China;
2. East China Branch of State Grid Corporation of China,Shanghai 200120, China;
3. NARI Technology Co.,Ltd.,Nanjing 211106, China)
Abstract: With the increase of renewable energy and DC external power supply capacity, it is more and more important to
ensure the frequency safety of the power system. A simplified frequency simulation model is proposed, which includes the
synchronous generator, governor and load model, and takes the voltage variation affecting the load response into account. The
model is used to simulate the frequency response of the power system under the actual and expected faults. It shows that the
simulation accuracy meets the requirements while compared with the calculation results of the BPA detailed model. The
simplified model is used to evaluate the current and future frequency security situation of East China Grid. It is pointed out that
the frequency security of East China Grid is facing severe challenges in 2025. The primary frequency response services of the
conventional synchronous generator need to be improved and the proportion of DC external power supply injecting power needs
to be limited to ensure the frequency safety of the power system. It is also suggested that the renewable energy should provide
virtual synchronous generator control and primary frequency control to realize the friendly connection of new energy generating
units to the grid and meet the needs of the grid development in the future.

Keywords : primary frequency response ;simplified simulation model ; quantitative assessment ; frequency safety ;renewable energy
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