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Fig.1 Topology of multi-source AC/DC
distribution network
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Fig.3 Bipolar short circuit discharge equivalent circuit
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Fig.4 Schematic diagram of voltage variation during
bipolar short circuit and positive ground
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Fig.5 The structure of RBM and DBN
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Fig.6 Flow chart of fault detection
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Table 1 Label definitions for different faults types
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Fig.7 Relationship between training times and error
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Fig.8 The output of test set
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Table 3 Noise interference test results
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of line distribution capacitance
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DC fault detection technology for AC/DC distribution network based on DBN
WANG Yang', YANG Shiwei', WANG Baohua®, SHI Xuchu', ZENG Mingjie', ZHANG Haoran'
(1. Huai’an Power Supply Branch of State Grid Jiangsu Electric Power Co.,Ltd.,Huai’an 223002, China;
2. School of Automation, Nanjing University of Science and Technology , Nanjing 210094 , China)

Abstract: With the development of multi-source AC/DC distribution networks, DC fault detection technology has become the
key to DC protection. Aiming at the characteristics of large fault current with a rapid rise and difficulty to extract fault features
when distribution line faults occur in the DC part, a fault detection technology of AC/DC distribution network based on deep
belief network ( DBN) is proposed combining feature extraction in the time domain and frequency domain. By analyzing the
characteristics of the fault equivalent circuit, Fourier transform and phase-mode transform are used to extract the frequency
domain and time domain characteristics of the fault current and voltage signals as the input of DBN, and the Softmax classifier is
used to output the fault pole selection and fault area identification results. An AC/DC distribution network model is built on
PSCAD to test the algorithm. The simulation result shows that the proposed detection method still has high accuracy and the
strong ability to tolerate noise under the influence of line-distributed capacitance and control strategy. The further algorithm
comparison experiment shows that the necessary combination of fault feature extraction and effective deep learning model
training can complete the complex fault detection.

Keywords : AC/DC distribution network ; deep belief network ( DBN) ; feature extraction; fault selection; fault identification;

phase-mode transform
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Criticaltime phenomenon in ageing of XLPE cable insulation and the Kkinetics modeling
GUO Wei', LI Huachun®, JI Hongquan', ZHOU Shiyi', GAO Jian®, LI Jianying’
(1. State Grid Beijing Electric Power Company Research Institute, Beijing 100075, China;
2. State Grid Beijing Electric Power Company, Beijing 100031, China;

3. State Key Laboratory of Electrical Insulation and Power Equipment ( Xi'an Jiaotong University) ,Xi’an 710049, China)
Abstract: In order to comprehend the ageing characteristics profoundly and evaluate the ageing degree of cross-linked
polyethylene (XLPE) cable insulation,the XLPE cable insulation is subjected to accelerated ageing experiment at 135 °C. The
variation of elongation at break is characterized by the tensile test. The carbonyl concentration and antioxidant contents in XLPE
are measured by Fourier transform infrared spectroscopy. Results show that the ageing of XLPE cable insulation exhibits critical
time characteristic ,namely elongation at break of XLPE decreases slowly and then decreases dramatically with ageing time.
Meanwhile the carbonyl concentrations also increase slowly at first and then increases rapidly. The critical time is 2 016 h when
aged at 135 "C. While the content of antioxidant gradually decreases without inflection point. Based on the chain free radical
theory , the thermal ageing kinetics model considering the reaction of antioxidant is established,and the variation of antioxidant
content and carbonyl concentration during the thermal ageing of XLPE cable insulation are furtherly calculated by simulation.
Simulation results are in good agreement with the experimental results. The results indicate that the antioxidant content could
reveal the ageing degree of XLPE insulation.

Keywords : cross-linked polyethylene ( XLPE) ;thermal ageing;elongation;ecritical time ;antioxidant ; kinetic modeling
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