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Fig.1 Structure diagram of CPDS
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Fig.2 Structure and function of intelligent distributed

FA system
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Fig.3 Schematic diagram of area division for

distributed FA main line
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Fig.4 Schematic diagram of fault in branch line of
distributed FA
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Fig.5 Schematic diagram of auto-reclosing of

circuit breaker
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Table 1 Calculative results of system reliability indexes
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Table 2 Influence of terminal detection failure on

system reliability indexes under Scene 4
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Table 3 Average reliability index results considering

auto-reclosing function of circuit breaker
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Reliability assessment of cyber physical distribution system based on
distributed feeder automation
ZENG Guangxuan,YU Tao,LIN Dan,WANG Ziyao
(School of Electric Power,South China University of Technology,Guangzhou 510640, China)

Abstract: The reliability of cyber physical distribution system with distributed FA (Feeder Automation) is
evaluated. Based on the fault self-healing implementation principle of distributed FA,the influence of cyber
system is considered in the traditional two-state element model of physical system,the terminal function of
distributed FA and the interactive process of neighborhood local information are described by establishing
the component and network model of cyber system,and the influence of component failure of cyber system
on the reliability of physical system is quantitatively described by the location of fault components. The
system is simulated by sequential Monte Carlo sampling method to obtain the reliability indexes taking into
account the fault of cyber system. The failure analysis of communication network and terminal components
in cyber system is carried out,and the reliability influence of circuit breaker’s reclosing function in cor-
recting the power outage of fault upstream caused by the fault of cyber system is explored. The analysis
results of an example verify the effectiveness of the proposed method.

Key words: distribution network; cyber physical system;distributed feeder automation;auto-reclosing;reliability

assessment
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Distributed generator planning method in distribution network based on clustering
network topology and source-load correlation scenarios
WANG Yang,XIANG Yue,LIU Junyong

(College of Electrical Engineering,Sichuan University,Chengdu 610065, China)
Abstract: Under the diversified distribution network topology structure,a distributed generator planning method
in distribution network based on clustering network topology is proposed, which could estimate the cost of
incentives for distributed generator planning quickly and effectively. Meanwhile,the correlation between load
and distributed generator is fully considered in the planning stage,and the source-load correlation scenario
planning method based on Copula theory is proposed. Firstly, by using SimRank++ algorithm to calculate
the similarity between different feeder topologies, the hierarchical clustering algorithm is used to obtain
different feeder clusters of distribution network,and the cluster centers are taken as typical network topolo-
gies. According to each typical network topology,a distributed generator planning model is established with
the goal of economy,and the model is optimized by simulated annealing particle swarm optimization algo-
rithm. The analysis of the actual urban distribution network shows that the method can guide the planning
of distributed generator flexibly under the diversified network,which could provide a reference basis for the
strategic planning of renewable energy sources and distribution network.
Key words: distributed power generation;distribution network ; planning; SimRank++ algorithm; typical network

topology ; clustering algorithm;typical scenario;correlation
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Fig.A1 Schematic diagram of main line terminal units with detected fault
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Fig.A2 Schematic diagram of main line terminal units with detected fault
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Fig.A3 Schematic diagram of main line terminal units with communication failure
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Fig.A4 Schematic diagram of branch line terminal units with detected fault
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Fig.AS Schematic diagram of branch line terminal units with communication failure
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Fig.A6 Test system structure




Table A1 Reliability indexes of load nodes

® Al A RBIAEMET

2 /(IR -ah)

1 445 B RFEEI TA]/(h- 2T
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Bufaf s

W1 W2 73 W2 W1 W2
LP, 0.8084 1.3665 4.0199 3.0827 3.2496 4.2124
LP» 0.8083 1.3648 4.0227 3.0860 3.2514 4.2117
LP; 0.8088 1.3648 4.0174 3.0855 3.2491 4.2109
LP4 0.8084 1.3651 4.0197 3.0836 3.2494 4.2093
LPs 0.8088 1.3666 4.0202 3.0823 3.2514 4.2122
LP¢ 0.8059 1.3661 4.0322 3.0823 3.2494 4.2106
LP; 0.8087 1.3627 4.0202 3.0900 3.2510 4.2106
LPg 0.6027 1.3080 3.9684 2.7986 2.3917 3.6604
LPy 0.6039 1.3084 3.9656 2.7962 2.3947 3.6584
LPio 0.6023 1.3078 3.9754 2.8011 2.3943 3.6631
LP 0.4333 0.4419 4.0152 4.5183 1.7397 1.9966
LPi, 0.4346 0.4407 4.0045 4.5286 1.7403 1.9957
LPis 0.4331 0.4408 4.0217 4.5280 1.7417 1.9959
LPi4 1.5148 2.0126 3.9754 3.6860 6.0220 7.4186
LPis 1.5152 2.0107 3.9747 3.6889 6.0226 7.4173
LPis 1.5161 2.0118 3.9725 3.6859 6.0228 7.4154
LPy7 1.5148 2.0144 3.9740 3.6836 6.0199 7.4205
LPis 1.5151 2.0124 3.9746 3.6861 6.0221 7.4181
LPiy 1.2835 1.8690 3.9548 3.6521 5.0762 6.8259
LP2 1.2844 1.8673 3.9549 3.6550 5.0798 6.8251
LP2; 1.2837 1.8652 3.9557 3.6576 5.0782 6.8223
LP>, 1.2843 1.8680 3.9538 3.6537 5.0781 6.8253
LP2; 1.2827 1.8669 3.9573 3.6563 5.0762 6.8261
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