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Fig.1 Flow chart of sag and temperature monitoring
and estimation method of transmission line
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Fig.2 Transmission line sag and temperature
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Fig.3 Single span of transmission line
monitored by intelligent camera
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Fig.4 Sag estimation of transmission
line based on GA-SVM
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Fig.5 Temperature estimation of transmission line
based on GA-Elman neural network algorithm
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Fig.6 Test bed for monitoring and estimating
transmission line temperature and sag
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expansion planning considering optimal operation of regional

Economic benefit evaluation of regional integrated energy system

based on improved minimum cross entropy method
ZHAO Ermin', ZHANG Bin', LI Huizhen', WU Zhuocong®, LEI Xia®
(1. State Grid Wuwei Power Supply Company of Gansu Electric Power Company, Wuwei 733000, China;
2. School of Electrical and Electronic Information, Xihua University , Chengdu 610039, China)

Abstract : The regional integrated energy system (RIES) is an effective network with sufficient utilization of multi-energy. Its
economic evaluation is important. Aiming at the incomplete economic assessment indexes of the RIES and the index weight
aggregation influenced by subjective factors,the structure of the RIES is analyzed,and RIES economic evaluation index system
is established. Then, an improved minimum cross-entropy which can reflect the internal relationship between subjective and
objective weights is proposed to improve the rationality of index weight integration. The investment schemes for the RIES are
sorted and the optimal one is selected by a multi-criteria evaluation ranking method of technique for order preference by
similarity to ideal solution (TOPSIS) combined with rank-sum ratio (RSR). Finally, the economic benefit of different system
composition schemes of an industrial park is evaluated as an example. The results show the practicability of the proposed
method , which can provide the effective economic benefit evaluation for planning and renovation of RIES.
Keywords : regional integrated energy system ( RIES) ; economic benefit evaluation; improved minimum cross entropy ; multi-

criteria evaluation jtechnique for order preference by similarity to ideal solution ( TOPSIS) ;rank-sum ratio (RSR)
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Sag and temperature estimation method based on improved

machine learning for transmission line
ZAI Hongbin', WU Haolin' , WANG Hao', WANG Kai’
(1. State Grid Jincheng Power Supply Company of Shanxi Electric Power Company, Jincheng 048000, China;

2. NARI Technology Co.,Ltd.,Nanjing 211106, China)
Abstract: Aiming at the problems of tower inclination, cable fracture caused by geological collapse in goaf, and the existing
transmission line sag and temperature monitoring rely too much on sensors, a transmission line sag temperature estimation
method based on improved machine learning is proposed. Firstly,the sag temperature image data of the line is obtained by using
the intelligent camera and sensor installed on the line. Secondly, the data is transmitted to the supervisory control and data
acquisition (SCADA) based on remote wireless communication. The sag of the transmission line is estimated based on genetic
support vector machine ( GA-SVM) algorithm, while the temperature of the transmission line is estimated by genetic Elman
(GA-Elman) neural network algorithm to accurately track the state of the transmission line. Finally,the simulation platform is
built to analyze and verify the proposed method. The experimental results show that the proposed method can quickly obtain the
monitoring data in complex environment. The accuracy of sag temperature estimation is better than the comparison methods.
Keywords: LoRa communication ; transmission line ;sag temperature estimation ; genetic algorithm support vector machine ( GA-

SVM) algorithm; genetic algorithm elman neural network algorithm
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