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Load loss rate evaluation method of an industrial process under voltage sag based on Larsen reasoning
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Abstract: It is a requirement of estimating voltage sag loss and providing a treatment scheme to know the impact of
voltage sag on the industrial process. This paper considers the tolerance of voltage sags at the equipment/process level,
and presents an evaluation method of load loss rate to quantify the harm of voltage sags. First, to solve the problems of
obtaining process parameters and low accuracy, an equivalent response model of process parameters based on physical
structure is established. The non-electrical process parameters at the process level are equivalent to the voltage values, and
the characteristics of sag are used to describe the tolerance characteristics of equipment and industrial processes. Then, the
load loss rate evaluation method based on Larsen reasoning is proposed. Taking the sag characteristic quantity as the
antecedent and the load loss rate as the aftereffect, the membership functions are constructed. The evaluation of the load
loss rate based on the monitoring data is realized, and the dependence of the evaluation result on accurate information is
reduced. Finally, the method is applied to evaluate the load loss rate of a petrochemical enterprise in Hainan Province. The
results show that the method proposed in this paper is correct and effective.
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Fig. 1 Typical voltage tolerance curve
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Fig. 4 Load characteristic curve and mechanical
characteristic curve
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Table 1 Information of equipment tolerance
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Table 2 Recorded voltage sags in 2020
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e % WE/ms || FE % 5 [H]/ms
1 0.81 75 6 0.58 92
2 0.68 436 7 0.66 103
3 0.54 252 8 0.72 430
4 0.87 120 9 0.36 305
5 0.48 30 10 0.74 46
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Table 3 Load loss rate
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G 1% TR EI%
1 2.3 0 2.3
2 735 77 35
3 68.6 71 2.4
4 1.2 0 1.2
5 2.6 0 26
6 15.6 19 3.4
7 195 21 15
8 423 46 3.7
9 94.1 100 5.9
10 7.8 6 1.8
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