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Fig.1 Incentive composition of power production safety accidents
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Selection of key incentives for power production safety accidents

based on association rule mining
CHEN Biyun',DING Jin',CHEN Shaonan®
(1. Guangxi key Laboratory of Power System Optimization and Energy Technology ,Guangxi University , Nanning 530004 , China;
2. Guangxi Power Grid Electric Power Research Institute , Nanning 530023, China)
Abstract; With the development of smart grid , communication network and power production safety accident analysis
level ,the data of power production safety accident is growing exponentially with more complexity, which gradually
forms the big data of accidents in electric power production. In order to classify and identify the causes of accidents
effectively and reliably on the basis of a large amount of prior accident data,the association rule mining is adopted to
select the key incentives of power production safety accident. The incentive analysis system of power production safe-
ty accident is established according to the characteristics of accidents. Boolean discretization is carried out to diffe-
rent type of accidents, the calculation method for incentive degree of accident causes is proposed based on
association rule mining,the Apriori algorithm is adopted for deep association rules mining, and the key causes are se-
lected and analyzed based on the strong association rules. The validity of the proposed method is verified by the anal-
ysis of 5-year regional accident cases.

Key words : power production safety accidents ;incentive degree ;association rules ; Apriori algorithm
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Fast fault clearance and system recovery technology of MMC

based on bridge-arm damping valve groups
SI Zhilei"* ,LU Yi’,HAN Kun"? ,FAN Caiyun"?,XIA Kepeng"’ ,HU Siquan'?
(1. XJ Electric Co.,Ltd.,Xuchang 461000, China;2. XJ Group Corporation, Xuchang 461000, China;
3. State Grid Zhejiang Electric Power Corporation, Hangzhou 310000, China)

Abstract ; The scheme based on the bridge-arm damping valve groups is introduced to solve the technical problems of
flexible HVDC fast fault clearance and system recovery. Based on the mechanism analysis of flexible HVDC pole-to-
pole short circuit fault and bridge-arm short circuit fault, the specific electrical topology of the bridge-arm damping
valve groups available for engineering, the control and protection strategy of damping valve groups,the selection prin-
ciple of bridge-arm damping parameters and the design process of engineering parameters are proposed. A multi-ter-
minal flexible-HVDC project is taken for example ,and its simulative results show that,when the flexible HVDC pole-
to-pole short circuit fault occurs,the proposed scheme can accelerate the attenuation of the DC short circuit current
and realize fast restart of system after the fault clearance ,and when the bridge-arm short circuit fault occurs, the pro-
posed scheme can accelerate the attenuation of the DC component in the valve-side AC current, accelerate the brea-
king process of AC switches and reduce the failure risk of converter valves. The effectiveness and feasibility of the
proposed scheme are verified.

Key words; modular multilevel converter; bridge-arm damping valve groups; DC faults; bridge-arm short circuit

fault; fault clearance ;fast recovery ;restart



