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Abstract: With the promotion and application of electricity
consumption information acquisition system in distribution
network, more accurate data is provided to analyze the spa-
tial-temporal characteristics of the distribution network
fault. This paper selects the transformer blackout and line
tripping events information of the distribution network in H
province as the analyzed object. Firstly, the frequency and
cumulative probability of these events are counted and fitted
on the double-logarithmic coordinate. It is summed that the
blackout events of H province follows the power-law distri-
bution in time and space, which verifies its spatial-temporal
self-similarity and multi-scale invariance. Secondly, the
fault mechanism is analyzed temporally and spatially. Final-
ly, it is concluded that the fault evolution features in various
cities are similar temporally, but different spatially. The

auxiliary decision-making based on the analysis result is more
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reasonable to improve the distribution network operation
and power supply reliability.
Keywords: distribution network; spatial-temporal character-

istics; blackout; power-law distribution; power supply relia-

bility
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Fig. 1 Power supply blackout causes statistics
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Tab. 1 Daily failure number statistics of the distribution

network in A city

FREE/UC BREE/R BERP | W/ BUE/ R P
>1 256 0. 701 =27 32 0. 088
=6 145 0. 397 =46 20 0. 055
>11 83 0. 227 =67 12 0. 009
>16 59 0.162 =88 6 0.033
>21 44 0.120 =195 2 0. 006
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Fig. 2 Cumulative probability density distribution of daily

failure number on the double logarithmic coordinates
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Tab. 2 Fault frequency statistics under bus from 2016 to
2017 of distribution network in A city

BREEAK BUEAR MR P | RRIEAK BUE/AK MR P
>1 1145 1 >18 26 0.028
>4 415 0.362 >22 16 0.014
=7 190 0.166 =>27 10 0. 008
>11 82 0.072 >33 6 0. 005
>15 40 0.035 >88 2 0.002
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Fig. 3 Cumulative probability density distribution of key buses

failure number on the double logarithmic coordinates
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of failure number on the double logarithmic coordinates
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of failure number on the double logarithmic coordinates
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single and double logarithmic coordinates
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Tab. 6 Fitted functions of transformer faults number
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Fig. 10  Daily fault number probability distribution contrast in

different cities on the double logarithmic coordinates
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