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Fig.1 Variation curve of system operation

performance under extreme event
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Fig.2 Schematic diagram of typical power
system with integrated energy
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Fig.3 Three dimensions of resilience event
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Fig.4 Characteristics of three kinds of

origin of resilience events
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Table 1 Comparison between power system and
power system with integrated energy in

resilience definition and evaluation index
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Fig.6 Cascading failures in power system with

integrated energy due to extreme events
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Fig.7 Effect of extreme events on power system with

integrated energy
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Fig.8 Operation status analysis of power system

with integrated energy
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Fig.9 Resilience enhancement measures for

power system with integrated energy
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Fig.10 Resilience enhancement process for

power system with integrated energy
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Reliability evaluation of integrated electricity and natural-gas system
considering integrated demand response
GONG Lingxiao',LIU Tianqi',HE Chuan',NAN Lu',SU Xueneng’,HU Xiaotong’
(1. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;
2. State Grid Sichuan Electric Power Research Institute,Chengdu 610094, China;

3. Dispatching and Control Center of State Grid Sichuan Electric Power Company,Chengdu 610094 ,China)
Abstract: The integrated electricity and natural-gas system is an important part of energy internet,and its
reliability evaluation is of great significance to the safe operation of the system. Therefore,a reliability evalua-
tion method for integrated electricity and natural-gas system considering integrated demand response is pro-
posed. Firstly,a load shedding optimal model of integrated electricity and natural-gas system is established,
and the Taylor series expansion method is used to linearize the natural-gas flow constraint functions consi-
dering the direction of natural-gas flow and the state of natural-gas pipelines. Secondly, the electricity and
natural-gas load considering the integrated demand response is introduced to improve reliability of the system,
and the interruptible and transferable electricity and natural-gas demand response load is modeled. Then,
the reliability evaluation indexes of the integrated electricity and natural-gas system considering integrated
demand response are proposed. Based on the system state obtained by using the sequential Monte Carlo
simulation method, the reliability of the integrated electricity and natural-gas system considering integrated
demand response is evaluated. Finally,the calculation example of IEEE 24-bus and NGS 12-node integrated
electricity and natural-gas system is analyzed, which evaluates the reliability of the integrated electricity
and natural-gas system under seven different kinds of scenarios,and the simulative results verify the effec-
tiveness of the proposed method.

Key words: integrated electricity and natural-gas system; reliability evaluation;load shedding; Taylor series

expansion method ;integrated demand response
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Resilience of power system with integrated energy in context of
low-carbon energy transition:review and prospects
ZHAO Yuehao',LI Zhiyi',JU Ping"?, WANG Chong’
(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;

2. College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China)
Abstract: At present, power system is transforming into a clean and low-carbon power system with integrated
energy. The output power of renewable energy is intermittent and stochastic, which has an adverse effect
on the power system with integrated energy. Besides, the large disturbance in single energy subsystem
caused by extreme events may create cascading failure in the whole power system with integrated energy.
In order to enhance the ability of power system with integrated energy to withstand and cope with extreme
events, the related research for resilience evaluation and improvement is becoming more and more important.
Firstly,the concept of the resilience of power system with integrated energy is introduced. Then the resilience
evaluation index and operation state analysis method are analyzed and summarized. In addition,the resilience
promotion measures are studied and prospected from the perspective of multi technology integration. Finally,
the problems and challenges of related research are described and analyzed.

Key words:power system with integrated energy;extreme events;resilience analysis;resilience enhancement



