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Table 1 Type and required materials for different

fault repair tasks
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Table 2 Level of each team for different
fault repair tasks
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Table 3 Level of each warehouse for

different material types
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Table 4 Predicted repair time for different
fault repair tasks
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Table 5 Driving time between every two fault repair locations
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Table 6 Driving time between every material
warehouse and fault repair location
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Table 7 Levels of power-loss load
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Table 8 Team fitness value of each team for
different fault repair tasks
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Table 9 Supply fitness value of each warehouse
for different fault repair tasks
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Table 10 External fitness value of each team-warehouse
combination for different fault repair tasks
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Table 11 Priority,schedule and internal fitness
values for different fault repair tasks
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Table 12 Overall fitness value for different fault repair tasks
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Table 13 Repair state and accumulated repair time for
different fault repair tasks
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Table 14 Fitness values of updated task allocation strategy because of material shortage
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Table 15 Repair state for different fault repair tasks
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Table 16 Fitness values of updated task allocation strategy

because of inadequate repair capability
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Fitness-based task allocation strategy for multi-fault repair of distribution system

CHEN Guangyu',LIU Huiqgin*?,QIU Wenxiang', LI Daxing',LU Zhigang®, FENG Tao’
(1. Chengde Power Supply Company,State Grid Jibei Electric Power Company Limited,Chengde 067000, China;
2. Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province,
Yanshan University, Qinhuangdao 066004, China;
3. Shanxi Electric Power Exploration and Design Institute, Taiyuan 030000, China)

Abstract: When multiple faults occur in distribution network,both the supplies and teams can not meet the
requirements of each fault repair task,aiming at which,a task allocation strategy based on fitness 1is
proposed for the multi-fault repair. The fault task model,repair team model and material warehouse model
are quantified,two external indexes,i.e. team fitness and supply fitness,are defined to respectively describe
the matching degree between repair team and fault repair task and that between material warehouse and
fault repair task,while two internal indexes,i.e. priority fitness and schedule fitness,are defined to
respectively describe the priority of fault repair task and its repair schedule. The overall fitness index of
each fault repair task is the integration of its external and internal indexes,which is compared among
different fault tasks to obtain the optimal task allocation strategy. Simulation is carried out for IEEE 33-bus
system and the simulative results verify the effectiveness and practicality of the proposed strategy.
Key words: electric power distribution; fault repair task; repair team; material warehouse; fitness; task

allocation; models



