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Fig.1 Comprehensive decision-making indicator sys-
tem for the adaptability of energy storage conditions
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Table 1 Decision-making indicator parameters
of energy storage systems
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Fig.2 Adaptability evaluation process of energy
storage conditions based on cloud model
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Table 2 Evaluation results of decision-making indicators
for electrochemical energy storage systems
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Table 3 Comprehensive evaluation criteria domain
of electrochemical energy storage systems
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Table 5 Cloud digital characteristics of decision-
making indicators for energy storage systems
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Fig.3 Cloud model membership degree of energy
storage system decision-making indicators
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Table 6 Comprehensive score of electrochemical
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Comprehensive evaluation for the adaptability of electrochemical

energy storage conditions based on cloud model
HAN Xiaojuan, MU Zhiguo, WEI Zixuan
(School of Control and Computer Engineering,North China Electric Power University, Beijing 102206, China)

Abstract: The energy storage system is a complex energy system that changes with time. Multiple indicators are required to
describe its performance,and different application scenarios have different requirements for the energy storage system. To solve
the above problems,a cloud model-based method for evaluating the adaptability of electrochemical energy storage conditions is
proposed. In the application scenario of energy storage participating in power grid peak and frequency regulation, comprehensive
evaluation indicator domain and standard domain for energy storage system suitable for power grid peak regulation and frequency
regulation are established firstly. Then,the entropy weight method is used to calculate weight matrix of energy storage system
evaluation indicators. The forward cloud generator is used to calculate the membership matrix of the decision-making indicators
of the energy storage system to be evaluated. Finally,the comprehensive score of the adaptability of the energy storage system to
be evaluated is calculated according to the fuzzy subset on the comprehensive evaluation standard domain of the energy storage
system,and the one with the highest score is selected as the best energy storage system for this application scenario. The
working condition adaptability of five electrochemical energy storage systems is simulated and analyzed. The results show that
the lithium iron phosphate battery has the highest score. The lithium iron phosphate battery has the best working condition
adaptability in the peak and frequency regulation scenario,which is consistent with the actual engineering.

Keywords : energy storage type selection ; working condition adaptability ; peak and frequency regulation ; decision fusion ;entropy

weight method ; cloud model

(%8 XA4)

(L% 161 W)

Aging assessment of XLPE based on high temperature dielectric spectra
DENG Honglei', YANG Hao', XIE Yue®, LIU Gang', ZHAO Yifeng', FAN Xinghui'
(1. School of Electric Power Engineering,South China University of Technology , Guangzhou 510640, China;
2. School of Automation, Guangdong Polytechnic Normal University , Guangzhou 510665, China)

Abstract: To study the changes in dielectric properties for thermally aged cross-linked polyethylene ( XLPE) at different
temperatures , the pure thermal and thermal-radiation aging tests are done. Thermal aging is carried at 80 °C ,100 °C ,135 °C and
155 °C ,lasting for 100 to 800 hours. The same conditions combined with 100 Gy/h gamma rays are done for thermal-radiation
aged samples,and the dielectric spectra are measured from 25 to 200 “C. The results show that the activation energy and values
of B decrease obviously after the introduction of rays. At the same aging temperature and radiation conditions, electrical
conductivity and relaxation peak frequency increase as the increasing aging time, which is a good reflection of dielectric
properties during the aging process. Under different temperatures, the deviation in complex permittivity and modulus at lower
frequency becomes more distinct compared with the values at a higher frequency. Finally, the dielectric properties under high
temperature and low frequency could be a good indicator for the evaluation of XLPE degradation.

Keywords : cross-linked polyethylene ( XLPE ) ; thermal aging; complex permittivity; dielectric modulus; gamma radiation;

insulation condition assessment
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