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Fig.1 Topology of typical “hand in hand” medium voltage distribution network
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Fig.2 Schematic diagram of PLC network structure
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Fig.3 Schematic diagram of hierarchical
optimization routing algorithm
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Hierarchical classification PLC routing algorithm combinating static relay with
dynamic relay in medium voltage distribution network
WANG Yan,XUE Chen,JIAO Yanjun

(School of Electrical and Electronic Engineering,North China Electric Power University , Baoding 071003, China)
Abstract: In order to meet the high reliability and high real-time requirement of data transmission in
medium voltage distribution network automation system, PLC (Power Line Communication) technology needs
flexible and reliable network routing algorithm. Based on the analysis of structure characteristics of medium
voltage distribution network,a hierarchical classification PLC routing algorithm combinating static relay with
dynamic relay is proposed. According to the topology of medium voltage distribution network,the PLC network
is divided into three levels by static relay method,which can ensure the overall logical structure of the
communication network conforming to the physical structure of the distribution network,and accelerate the
networking process. An improved hierarchical search algorithm is used in each level to ensure the flexibility
and reliability of networking. Simulative results show that the proposed algorithm can adapt to the network
structure and the channel environment,and the routing optimization process takes the link quality and relay
load balance into account. The proposed algorithm has low computational complexity and fast networking
speed. By adjusting the weight parameters of the algorithm,it can meet the networking’s different
requirements of reliability and real-time.
Key words: smart grid; medium voltage distribution network; power line communication; routing algorithm;

channel quality; load balancing
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Discussion on cooperative control architecture of cyber-physical
distribution network system
LI Peikai',CAO Yong',XIN Huanhai',DAI Pan®
(1. College of Electrical Engineering,Zhejiang University ,Hangzhou 310027, China;

2. State Grid Zhejiang Electric Power Corporation Economic Research Institute, Hangzhou 310000, China)
Abstract: With the organic integration and coordination of computing,communication and control tech-
nologies , CPS(Cyber-Physical System) has contributed to the change of power system operation mode and
provided a new approach for its intelligent construction. As an important component of cyber-physical power
system,the cyber-physical distribution network system must have the functions of real-time control and
optimized dispatch when large-scaled distributed new energy resources are connected to the distribution
network in the future. On this background,the control architecture of cyber-physical distribution network
system is studied. Considering the components and key functions of CPS,the frame structure of cyber-physical
distribution network system is designed including the active distribution network and micro-grid technologies.
On this basis,aiming at the multi-level and distributed-coupled cooperative control strategy of cyber-physical
distribution network system,a complete cooperative control architecture of cyber-physical distribution network
system is built,including the distributed physical architecture with sensing,computation technologies and
controlled objects and the hierarchy abstract architecture with the internal unity and external
interconnectivity.

Key words: cyber-physical system; cyber-physical distribution network system; control architecture;
cooperative control; distributed mode



