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Reliability evaluation model considering interaction between transmission
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Fig4 Impact evaluation of load loss at transmission net-
work nodes caused by distribution network failures
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Table 4 Load reliability indices of distribution network
before and after considering transmission network fault
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Table 5 Overall reliability indices of distribution network
before and after considering transmission network faults
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Table 6 Load cut yielded by faults of switch within
distribution network connected to node 6
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Table 7 Load cut at load nodes of transmission network
caused by fault occurring within distribution network

DA RS AR/ MW || U RS /MW
1 1.086 0 7 0.603 3
2 0.682 4 8 1.3215
3 1.613 7 9 0.115 8
5 0.047 0 15 2.869 6

HIZR 8 WA i, 2 S C vl 19 ke I o o i, 10
PR AT EEPE R IR, R IIEE £ o 2R DM



& AH) ALK 84

&8 TR AL M R BT /S Y% R I AT S R AR
Table 8 Reliability indices of transmission network be-
fore and after considering fault of distribution network
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Table 9 Reliability indices of transmission network be-
fore and after integrating DG to distribution network
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Table 10 Reliability indices of distribution network be-
fore and after integrating DG to distribution network
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Analytical evaluation method of reliability considering interaction between

transmission network and flexible interconnected distribution network
SHI Mingming', LIU Ruihuang', ZHANG Chenyu', ZHU Weiping®, GE Xuefeng'
(1. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;
2. State Grid Jiangsu Electric Power Co., Ltd. ,Nanjing 210024, China)

Abstract: When applying the fault enumeration method to evaluate the reliability of the whole transmission and distribution
network composed of transmission network and flexible interconnected distribution network , apart from analyzing the influence of
internal faults of the transmission network and distribution network on their respective power supply reliability, the interaction
between the transmission network and distribution network should also be considered under the fault scenario. Based on existing
independent reliability evaluation algorithms for the transmission network and distribution network, the reliability evaluation
method for the whole transmission and distribution network is proposed in this paper. The proposed method in this paper can
account for the interrelation between the operation states of the transmission network and the distribution network under the fault
condition. The node load reduction after the failure of the transmission network is refined into the optimized load cutting scheme
of the distribution network. While improving the accuracy of the reliability evaluation results of the transmission network, the
load loss of the distribution network caused by the failure of the transmission network is included in the reliability evaluation of
the distribution network. In addition,the load loss caused by internal faults of the distribution network and its influence on the
reliability of the transmission network are included in the reliability evaluation of the transmission network. For the whole
transmission and distribution network, the reliability index of the transmission and distribution network is calculated by the
analytical method based on fault enumeration. The validity of the reliability evaluation model is verified by the results of the
numerical analysis.

Keywords : reliability evaluation; flexible interconnected distribution network ; transmission network ; fault enumeration ; load

shedding ; reconfiguration under fault
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Optimization configuration of energy storage in distribution

feeders considering economy and reliability
XIE Liangbin', XIANG Yue', WANG Shigian®, LI Qiuyan®, LIU Fang’
(1. College of Electrical Engineering,Sichuan University , Chengdu 610065, China
2. State Grid Henan Electric Power Company Economic Research Institute,Zhengzhou 450052, China;
3. State Grid Sichuan Economic Research Institute ,Chengdu 610041, China)

Abstract: The capacity of distributed photovoltaic impacts the safe and reliable operation of the distribution network. Energy
storage in distribution feeders has emerged as a pivotal solution for consuming distributed photovoltaic. However, it is challenged
to balance the economic viability of energy storage investing and grid reliability. In response, a method of optimizing the
configuration of energy storage in distribution feeders based on the new model of counter configuration of the renewables from
energy storage is proposed , which takes into account both the economy and reliability aspects. Firstly, an economic model for
optimizing energy storage in distribution feeders is established. Secondly,a grid reliability simulation is performed based on the
results of the economic optimization of energy storage in distribution feeders. Finally,considering the comprehensive indexes of
economy and reliability , the different nodes are evaluated for site selection using technique for order preference by similarity to
ideal solution ( TOPSIS) ,and the energy storage configuration scheme is determined by the cumulative distribution curve. The
simulation results show that the consuming capacity of distributed photovoltaic in the distribution feeders is effectively
improved ,and better balance the economic viability of energy storage investing with grid reliability, which can be used as a
reference for the reasonable determination of ratios of the energy storage for renewables.

Keywords : reliability ; economy; energy storage in distribution feeders; site and size; energy storage configuration ratio;

consuming photovoltaic

(%8 XX)



