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Action prediction model of relay protection devices considering the

time-varying transfer rate and planned maintenance
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Abstract: At present, in the behavior prediction of relay protection equipment, the state transition model is used for
state classification and probability prediction. The description of the influence of equipment aging and planned mainte-
nance factors on the prediction model is not accurate enough, and it is thus difficult to accurately reflect the future be-
havior of the relay protection equipment. Based on the improved three-parameter Weibull distribution that characteri-
zes equipment aging and maintenance, this paper uses the whale algorithm to further enhance the three-parameter
Weibull distribution function, constructs a continuous Markov chain state transition model with a time-varying transi-
tion rate. In this model, planned maintenance nodes are used to characterize the service age regression of the protec-

tion equipment, the state observation node to simplify the calculation of the transition probability, and then an action
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behavior prediction algorithm that calculates the time-varying transition rate and planned maintenance can be

proposed. The Weibull curve is calculated and fitted based on the case database, and the predicted actions are compre-

hensively analyzed through the simulated comparison experiments, which verifies the rationality of the state transition

model and the prediction algorithm.

Key words: relay protection; prediction of action behavior;three-parameters Weibull distribution;time-varying transfer

rate
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Figure 6 Change of transition probability of state 1 to 2
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