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Abstract: In order to further reduce the fault outage scope of two-stage protection configuration scheme for
distribution lines, according to the nature of power supply reliability of distribution lines, an optimization scheme
based on minimizing the capacity of distribution transformer during power outage is proposed, and the objective
function of the expected total capacity of distribution transformer during power outage is established. A feasible
calculation method of the objective function is proposed, which transform the infinite problem difficult to solve
into a simple finite discrete problem. The optimal solution and its corresponding two-stage protection configuration
scheme are obtained by traversing and comparing. Based on this, according to the characteristics of distribution
lines, a computer automatic solution algorithm is developed, and the displaying of distribution lines and the
automatic calculation of optimal configuration of two-stage protection are realized by software programming.
Through the manual calculation of the results of computer software operation, the correctness of this method and

the rapidity of software algorithm programming are proved.

Key words: distribution lines; two-stage protection configuration; expected total capacity of distribution transformer

during power outage; protection configuration optimization; computer programming
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Fig. 1 Schematic diagram of two-stage protection timing

arrangement
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Fig. 2 Schematic diagram of the second stage switch of the main

line
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Fig. 3 Schematic diagram of influence of relative position of

main line switch and distribution transformer on expected total

capacity of distribution transformer
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Fig. 4 Flow chart of selection algorithm for expected total capacity

of distribution transformer during power outage when only main

lines are available
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Fig. 5 Schematic diagram of line conductor classification after the second stage switch is set
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Fig. 6 Flow chart of selection algorithm for expected total capacity of distribution transformer during outage when there are main, branch and sub-branch lines
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Tab. The calculated results of the 10 kV line
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