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Fig.1 Schematic diagram of typical HSS circuit
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Clustering and analysis of electricity consumption behavior of massive users
based on network feature dimension reduction of denoising autoencoder and
improved mini-batch K-means algorithm
WANG Ying, YANG Wei,XIAO Xianyong,ZHANG Shu
(College of Electrical Engineering,Sichuan University,Chengdu 610065, China)

Abstract: The mining and analysis of electricity consumption features of massive users is of great significance
for realizing bi-directional interaction between power grid and users. An algorithm suitable for clustering
and analysis of electricity consumption behavior of massive users is proposed to reduce the time complexity
of the algorithm and improve the load data analysis efficiency of massive users. The electricity consumption
behavior features of the users are extracted,and a multi-layer denoising autoencoder network is built to realize
dimension reduction of multi-dimensional features. The mini-batch K-means algorithm is used for clustering
analysis, and the improvements of initial clustering centroid optimization and hyperparameter optimization on
the algorithm are carried out to improve the convergence speed and effect of the algorithm,in which, the
hyperparameter optimization is carried out with Bayesian optimization algorithm based on Gaussian process.
The related indexes of separation degree between the clusters and the cohesion degree within the clusters
are used to evaluate the clustering effect. The effective clustering features are screened through mutual infor-
mation to realize user portraits. The case results show that the proposed method has good performance in
feature optimization,clustering effect and convergence speed.
Key words: electricity consumption behavior;feature dimension reduction;clustering analysis; mutual informa-

tion ;mini-batch K-means algorithm ; hyperparameter optimization ; Bayesian optimization
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Online entry and exit control strategy for single converter station

based on DC high speed switch
HUANG Ruhai',QIU Defeng',LU Jiang',DONG Yunlong',GAN Zongyue’
(1. Nanjing Nari-Relays Electric Co.,Ltd.,Nanjing 211102, China;

2. EHV Power Transmission Company of China Southern Power Grid Co.,Ltd., Guangzhou 510663, China)
Abstract:In multi-terminal UHVDC(Ultra High Voltage Direct Current) projects,it is a good choice to rea-
lize DC fault clearing and online entry and exit of converter station by using DC HSS (High Speed
Switch) combined with full / half-bridge hybrid-module converter valves. However, the weak DC current
breaking capacity of HSS puts forward strict requirements for the control and protection equipment, and
the online entry and exit strategy of converter station under this mode has not been reported yet. Based
on the electrical characteristics of HSS and the ability of hybrid-module converter valves,the configuration
principle of HSS is analyzed and the typical circuit of HSS is designed. Then, the online entry and exit
strategy for converter station based on HSS and the cooperative charging scheme of multiple VSC (Voltage
Source Converter) converter stations are studied. Finally,in order to ensure the safety of system and equip-
ment, the detailed protection strategies of HSS and their action results are proposed. All of the proposed
strategies have been applied in KLL hybrid DC project, and the research results can provide reference for
single station entry and exit scheme of multi-terminal DC projects.

Key words:DC high speed switch;online entry and exit;operation mode; VSC-HVDC power transmission;hy-
brid HVDC power transmission
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