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ABSTRACT: [Objective] To improve the intelligence level of fault recovery in low-voltage substations, a low-voltage
passive substation post-fault self-healing strategy based on fog computing load prediction was proposed for the problem of low-
voltage substation fault recovery. [Methods] First, to avoid equipment overload caused by network reconstruction, the load
level of the network must be determined in advance. Combining the typical structure of low-voltage passive substations and
the characteristics of fog computing communication architecture, a fog computing ultra-short-term load prediction method
based on the dynamic aggregation of an incremental learning model was designed. This method embedded two ultrashort-term
load prediction technologies with complementary characteristics. It used a real-time load for model incremental learning in a
dynamic weighted manner and rapidly predicted low-voltage loads in a fault event-triggered manner. In addition, based on
the proposed fog computing load prediction, a low-voltage passive substation switch reconstruction self-healing recovery
model without line parameters was proposed and modeled as a mixed-integer quadratic programming problem. [Results] The
simulation results showed that the average absolute scale-free error of the proposed fog computing load prediction was mainly
affected by the load mutation that could be controlled between 5 and 40, and the relative error was between 1% and 8%.

[Conclusions] The proposed post-fault self-healing strategy effectively completed the transfer of single-phase loads and
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maintained the inter-phase load balance as much as possible, while maintaining the radial network operation and avoiding

equipment overload.
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quadratic programming
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Fig.1 Communication framework of frog computing for

self healing of a faulted low-voltage power supplying area
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