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Short Introduction of electricity distribution systems

___________________________________________________________________________________________________________________________________________________________________________

Distribution systems (DSs) are the central platform of urban-rural green energy transformation. After years of development,

significant progresses have been achieved for improving the power supply capacity, reliability, efficiency, service quality,

access capability of distributed energy resources (DERS), etc., which leads to the formation of an innovative Energy Internet.
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Some key challenges faced by DSOs towards zero-carbon emissions

Abundant customer devices such as distributed generators, charging piles are connecting to DSs, which fundamentally
changes the one-way, definite, closed-form system architecture, greatly increases the complexity and difficulty of system

operation management (OM). Series of advanced models and tools for DS planning, operation and maintenance are needed.
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Technical challenges of system planning considering carbon reduction

With large-scale DERs access and multiple stakeholders, DSs planning requires the Electric-Carbon coupling model and !
probabilistic optimization tools. Besides traditional technical and economic objectives, more attention must be paid to market

factors (e.g., green electricity trading) and sustainability targets (e.g., system security, resilience and assets efficiency).
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Technical challenges of power dispatching and control considering uncertainties

customers, which hardly meet the demands of maximum local consumption and intelligent management of DERSs.

DSs with large-scale DGs integration require wide-area, distributed dispatching and control capability, yet the observability,

controllability, and resilience capabilities of some DSs are insufficient, with weak information interaction between DSOs and
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Technical challenges of maintenance considering complex operation modes

DERs connected to DSs leads to a surge in the number of point of common coupling, increasing safety risks, workloads and
costs for system maintenance and asset management. Traditional maintenance strategy focuses on historical indicators such as

reliability indices, which limits the accuracy of equipment health assessment and the optimality of system maintenance strategy.
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Thank you!
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