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Fig.1 Structure of medium voltage buried armored cable
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Fig.2 Terminal nodes and input impedance matrixes
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Influence factor tracing of operation risk for distribution network with
distributed generations
HAO Lili', WANG Hui*, WANG Guodong', HUANG Mei’,XU Xiaoyi’,LIU Haitao*
(1. College of Electrical Engineering and Control Science,Nanjing Tech University, Nanjing 211816, China;
2. NARI Group Corporation(State Grid Electric Power Research Institute),Nanjing 211106, China;
3. State Grid Nantong Electric Power Co.,Ltd.,Nantong 226006, China;
4. School of Electric Power Engineering,Nanjing Institute of Technology,Nanjing 211167, China)

Abstract: With a large number of distributed generations integrated,the power supply structure and operating
mode of traditional distribution network have changed. Researching the influence factors of operation risk
for distribution network with distributed generations is helpful to improve the safety and reliability of power
grid. The probabilistic models of distributed generation intermittent output and load demand are established.
Monte Carlo method is used to simulate random operation scenarios,Cholesky decomposition ordering is used
to make wind speed, light intensity, load and other random variables meet the spatio-temporal correlation,
represent scenarios and their probability are determined by scenario clustering, and the operation risk of
distribution network is calculated. In addition, the influence factor tracing of distribution network operation
risk is carried out in terms of the configuration of distributed generations and important loads,the connection
position of tie lines,and the proportion of automatic control switches.

Key words: distributed power generation; distribution network ; randomness; operation risk; topological struc-

ture ; influence factors
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PLC channel modeling of medium voltage distribution Internet of
Things overhead line-cable hybrid line
WANG Yan,WANG Yang,ZHAO Hongshan,CHEN Hao,CHEN Zixuan
(School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)

Abstract: Aiming at the hybrid connection of overhead lines and cables in MV(Medium Voltage) distribution
network , a PLC (Power Line Communication) channel modeling method of hybrid MV D-IoT ( Distribution
Internet of Things) based on input impedance matrix is proposed. Firstly,the structural parameters of over-
head lines and cable lines in MV distribution network are analyzed, the phase-mode transformation matrix
of two types of lines is derived based on the theory of multi-conductor transmission line, and the chain-
parameter equation of the transmission line is written. Secondly, the impedance matrix relationship at the
connection point of various types of distribution lines is emphatically analyzed. According to the actual
topology of distribution network, the distribution network is divided into different types of network branch,
the calculation method of input impedance matrix of various branches is given,and the input impedance of
each node and source node in the network is obtained in sequence. Finally,according to the input impedance
and boundary conditions of the source node combined with the chain parameter matrix of each transmis-
sion line and the input impedance matrix of each node,the voltage vector of any node in the network is
obtained, thereby realizing the channel modeling of PLC for hybrid D-IoT. Theoretical analysis and simula-
tion verification show the correctness and effectiveness of the proposed modeling method.
Key words:distribution Internet of Things;power line communication;hybrid lines;multi-conductor transmission

lines ;input impedance ; channel modeling
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