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Abstract

As the economy continues to grow, the size of the power system has been expanding,
and the power system has developed into a large-scale network across regions, becoming
one of the most complex man-made networks. The development of the Internet has
facilitated efficient transmission and optimized power distribution, which has made it
easier for information-physical systems to control the increasingly complex power system,
and for Cyber-physical systems (CPS) to have more accurate and efficient monitoring
systems. However, Power systems are growing in size and architectural complexity.
Although the high-complexity power system has certain robustness, it is also easier to
stimulate the vulnerability of the system, and once the vulnerability is stimulated, it will be
manifested to threaten the operation of the whole system, that is, when one component of
the power system is damaged will spread to other components of the power system, which
will lead to cascading failures and aggravate the grid scale failure This will cause huge
social and economic losses. Meanwhile, as the economy continues to develop, the rise of
new energy generation, although it brings green and environmental protection and other
advantages, but, the continuous grid connection of renewable energy sources has greatly
increased the uncertainty of the power system, and the pressure on the safe and stable
operation of the grid is increasing. Therefore, it becomes an urgent problem to consider the
impact of new energy sources' grid connection on the accuracy of power system critical
node assessment. In this paper, the above problem is studied.

This paper first proposes a medium power system chain failure model. The purpose of
this model is to simulate the possible states of the power system after an attack on the
nodes of the power system, and to calculate the possible load loss and the number of node
reductions after the resulting changes in the power system. This model can simulate the
chain failure process of the power system. The load loss and node reduction of the power
system nodes after an attack are the basis for the next step of this paper.

After that, the TrendRank algorithm is proposed to evaluate the importance of power
system nodes. The TrendRank algorithm not only considers the load loss and node loss of
the power system nodes after the attack, but also considers the direction and size of the line
currents during the power system operation. In the system simulation verification, the
TrendRank algorithm is compared with PageRank algorithm and LeaderRank algorithm,

and it is proved that the accuracy of the critical nodes of power system evaluated by

TrendRank algorithm is higher than other algorithms.
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Abstract

Finally, on the basis of TrendRank algorithm, considering the premise of new energy
grid connection, the new energy generation power is predicted according to GA -ELM, and
then the interval TrendRank algorithm is proposed. The interval TrendRank algorithm
considers the uncertainty of new energy generation power when evaluating the key nodes
of power system. Aiming at the uncertainty of line power flow, the algorithm is improved.

The simulation validation results in this paper show that the interval TrendRank
algorithm has higher accuracy than most algorithms in evaluating power system critical
nodes. The interval TrendRank algorithm inherits the accuracy of the TrendRank algorithm
while adding the power system nodes when new energy sources are included in the grid

connection.

Keywords: TrendRank; critical node; New energy; GA-ELM
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