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Fig.2 Computing process of distributed micro-batching
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Fig.3 Transformation of RDD in dispatch monitoring system
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Fig.11 Comparison of iteration time between two

fault-tolerant models under different data sizes
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Lineage chain mark fault-tolerant method for micro-batching of
distribution network monitoring data
QU Zhijian ,PENG Xiang, WANG Qunfeng, WANG Hanlin

(School of Electrical and Automation Engineering,East China Jiaotong University , Nanchang 330013, China)
Abstract ; Aiming at the existing problems of monitoring message blowout and lacking of efficient distributed fault-
tolerant mechanism for huge amounts of monitoring data in the distributed distribution automation system,a novel li-
neage chain mark fault-tolerant method is proposed. The retrospection of lineage chain and the automatic selection of
conditional marks in the distributed data fault-tolerant progress are realized by applying the design technique of fu-
sing the resilient distributed data set, the record-level fault-tolerant of micro-batching computing and the lineage
chain mark sequence. The monitoring data of railway distribution network are taken as the simulation example and
the dispatch monitoring platform of a 4-generator cluster is built to carry out the fault-tolerant test. A single-node
fault with the highest frequency is taken as an example ,whose test results show that, for the resilient distributed data
set including 3x10° monitoring data records, the average CPU utilization rate fluctuation is less than 1.5% and the
disk utilization rate decreases by 4.2% ;when the number of iteration increases to 600 and 800, the time-consuming
decreases by 24.3% and 42.9% respectively ; the proposed method not only realizes the stream processing delay of
500 ms,but also has a better optimization effect on the usage of cluster resources, verifying the effectiveness of the
method for distributed cluster fault-tolerant.

Key words: distribution automation system ; distribution network monitoring data ; distributed cluster ; micro-batching
computing; lineage chain mark ;stream computing ; fault-tolerant
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Comprehensive optimization method of capacity configuration and ordered installation for
distributed energy storage system accessing distribution network
JIA Yulong' ,MI Zengqiang' ,LIU Liqing®, YIN Qukai'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Baoding 071003, China;

2. Electric Power Research Institute of State Grid Tianjin Electric Power Company , Tianjin 300092, China)
Abstract; With the continuous technical economy improvement of electric energy storage, it has become a develop-
ment trend to assess a large number of DESSs( Distributed Energy Storage Systems) in the distribution network. Ai-
ming at the planning and operation problems faced by ordered access of DESSs ,a comprehensive optimization method
for capacity configuration and ordered installation of DESS is proposed. The upper layer model is the capacity confi-
guration model, which considers the investment income of DESS and slowing down the capacity increase of distribu-
tion network. The lower layer model is the installation spot optimization model, which considers the characteristics
and capacity limit of DESS, the load regulation for peak-load shifting and power fluctuation smoothing. The validity of
the proposed method is verified by the example of IEEE 33-bus system, based on which,the placement scheme of
DESS accessing to distribution network is obtained. Simulative results show that,the proposed comprehensive optimi-
zation method is suitable for different application scenarios with the integration of DESS of different capacity configu-
rations and different installation spots and can provide a technical support for the planning and managing of large-
scale DESS accessing to the distribution network.

Key words : distributed energy storage system ; distribution network ; ordered installation ; comprehensive optimization

model ; placement scheme ; capacity configuration



