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Abstract

At present, due to the rapid economic development in our country, electricity
consumption is also increasing day by day. As a result, the size of China's power grid
has become increasingly large. Although a series of safeguards measures have been
taken to prevent the occurrence of a major blackout, the power system is the
acknowledged and most complex man-made system. A partial failure or extremely bad
weather can lead to the entire grid solution or even a complete power outage. How to
recover rapidly after a system outage in the event of a large-scale power outage is a
major issue for the operation and planning of modern power systems. Therefore, it is of
great significance to study the isolated network stability and recovery strategy after grid
disconnection.

There are two main problems in the process of the system being decomposed into
power restoration: one is the stable control of isolated grids and the other is the rapid
recovery of grids. These two aspects are organically unified. Only the more isolated
networks survive and the speed of system recovery can be improved. This is also the
fundamental way to ensure the continued power-off of some important loads and reduce
the economic losses caused by power outages. In this paper, firstly, the mathematical
model of isolated grid is established. The characteristics of the system operating mode
in isolated grid mode are deduced theoretically. The transfer function is derived and the
optimal parameter range of generator is obtained by using the method of leading
extreme point and root locus. Second, after the emergency control of the isolated
network, a detailed model of various types of generators and branches in the grid
recovery process is established. Dijkstra's algorithm is used to solve the optimal power
transmission path, and the objective function is taken as the shortest recovery time of
each step. The original dual current interior point method is used to solve the optimal
power flow, and a complete power grid recovery process is designed. It can not only
recover from the grid when the system is completely black, but also recover the grid
from the stand-alone mode. Finally, a grid recovery model under extreme weather
conditions was established to make the grid recovery plan more reasonable. The IEEE
30-bus standard system is used to prove the rationality of the recovery strategy. The
actual power grid in Guangdong Province is used as an example to verify the
effectiveness of this method.

Keywords: Grid solution column; Isolated network stability control; Recovery strategy;
Original dual interior point method; Extreme weather
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