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Efficient extreme operating condition search method for online relay setting of overcurrent
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Abstract: Extreme operating condition search (EOCS) is one of the core issues in relay protection setting calculation,
used to ensure that protection settings can adapt to variations in system operating conditions over a certain period after
being deployed. In new energy power systems, operating conditions are more flexible and dynamic, necessitating online
setting calculation methods. However, existing EOCS methods fail to meet the efficiency requirements of online
applications. To reduce computation time, this paper applies deep learning to the EOCS problem for the first time and
proposes an efficient method based on a parallel graph neural network. First, the power system structure is modeled using
four matrices, and feature extraction is performed by a graph neural network. Subsequently, the high-dimensional features
are concatenated and flattened before being fed into a decision network to predict extreme operating conditions. Finally,
the proposed method is validated on the IEEE39-bus and 118-bus systems. Results demonstrate that the proposed method
achieves higher accuracy while significantly improving computational efficiency.
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Table 1 Training parameters of PGNN

.
RO R B 0 WA IR

IEEE39 0.001 Adam 10 000 64 10000 2000
IEEE118  0.0005 Adam 20000 128 20 000 4000

=2 HTEHEMERNIE SRR
Table 2 Accuracy rates of PGNN on IEEE39-bus and
118-bus systems
%
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IEEE39 941  96.5 99.5 99.6 100
IEEEII8 946 968 98.9 99.1 100
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Fig. 7 Three types of accuracy curves of PGNN
on IEEE39-bus system
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