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Mechanical and DC electrical properties of low crosslinking

degree LLDPE for XLPE insulation
LI Yinge', CAO Liang"?, LIU Xiangchen', LIU Yongbin', GAO Jinghui', ZHONG Lisheng'
(1. State Key Laboratory of Electrical Insulation and Power Equipment (Xi'an Jiaotong University) ,
Xi'an 710049, China;2. Electric Power Research Institute of Guangdong Power Grid Co.,Ltd., Guangzhou
510080, China;3. College of Engineering and Technology,Southwest University , Chongging 400715, China)

Abstract: A way to improve high-temperature mechanical behavior and reduce conductivity of direct-current cable insulation
material is introduced by using low-crosslinked linear low density polyethylene (LLDPE). LLDPE and low density polyethylene
(LDPE) with different dicumyl peroxide (DCP) content are analyzed. The mechanical properties of LLDPE and LDPE with
DCP are assessed by hot-set test, dynamic mechanical analysis ( DMA) and tensile test. The DC conductivity and DC
breakdown strength of these materials are also tested. The results show that crosslinked LLDPE behaves better than LDPE does
in elongation in the range from 0.7 wt.% to 2.0 wt.% DCP addition, and corssslinked LLDPF meets the requirements of HVDC
cable insulation for crosslinked polyethylene ( XLPE) elongation with 0.7 wt.% DCP addition. In this condition, LLDPE with
0.7 wt.% DCP addition is chosen to be a substitute for traditional XLPE for the purpose of minimizing by-products. DMA and
tensile test results verify that LLDPE with 0.7 wt.% DCP addition has higher Young’'s modulus and elongation at break than
traditional XLPE does. DC conductivity and DC breakdown experiments show that LLDPE with 0.7 wt.% DCP addition has low
conductivity , good temperature stability of conductivity and DC breakdown strength at the temperature range from 30 “C to 90
°C. As the crosslinking by-products in the actual cable are difficult to be removed completely and unevenly distributed, it
seriously affects the long-term safe operation of the cable. The low crosslinked LLDPE is recommended as the replacement of the
traditional XLPE for the insulation material in HVDC cable insulation system,so as to reduce DC conductivity and enhance the
temperature stability of conductivity while meeting high temperature mechanical properties.

Keywords: low crosslinking degree ; low-crosslinked linear low density polyethylene ( LLDPE) ; hot-set test; crosslinking

density ; dynamic mechanical analysis ( DMA) ;conductivity
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Edge computing node deployment method for distribution

network considering task migration
YANG Kai, CHEN Zhong, DENG Xuhui, LIU Bo
(School of Electrical Engineering, Southeast University , Nanjing 210096, China)

Abstract ; Deploying edge computing nodes on the demand side can effectively reduce the pressure of data transmission and
storage of the power network and improve the quality of electric power service. At present,the deployment location of edge nodes
is mostly determined from the dimension of grid topology, and the service scope of nodes is defined by the grid method. The
working process among nodes is independent. Therefore , the flexibility of the location and capacitydetermination of edge nodes is
low, and it may cause waste of equipment computing resources. Therefore, an edge computing node deployment method
considering task migration is proposed in this paper. Firstly, an edge computing architecture considering task migration is
proposed based on the characteristics of edge devices and the spatial characteristics of residential areas. Secondly ,feature data is
formed according to spatial information and load characteristics of residential nodes. Then the number,address and service scope
of nodes are determined by using the improved density peak analysis algorithm. Finally, a heuristic algorithm is designed to
realize the task migration among the edge nodes to ensure the balanced utilization of computing resources of nodes and improve
the stability of the system. A residential area in Nanjing is taken as an example to design simulation experiments. The results
show that the proposed edge nodes deployment method can effectively reduce the data transmission costs of residential nodes.
Also, the task migration algorithm can effectively balance the computing resources among edge devices and improve execution
efficiency of edge computing services.
Keywords : edge calculation; location and capacity determination; node deployment; task migration; calculate equilibrium;

density peak analysis
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