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Study on the crucial element and its monotone in power grid part I: concepts and foundation

CHANG Kang, HAN Xue-shan, WANG Meng-xia, HAN Li
(School of Electrical Engineering, Shandong University, Jinan 250061, China)

Abstract: The trend of power generation and load is clear under certain conditions. So there is explicit physical law in the operation
of complex power grid. It is of great importance for the dispatch, control and supervision of power systems to find the law in
real-time. Based on the previous studies, the idea of acrucial element having monotone is proposed as the combination of monotone
and non-homogeneous. Taking the transmission of active power as a research object, the concepts of operation mode, transmission
path, crucial element and its monotone are defined. The relationship between active power flow in transmission element and total
active power flow transferred in power grid is founded, and then crucial element’s monotone is discussed with sensitivity theory. The
existence of monotone is analyzed qualitatively considering the DC model. Finally, taking the 5-bus system as an example, the results
verify the proposed idea. This Part [ forms the basic idea of crucial element and its monotone. The following Part IT will analyze the
mechanism of the proposed idea in depth.And then the Part LI will discuss the applications of the proposed idea in power systems.
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