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Fig.1 Arc elements in the two-dimensional
coordinate system
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Fig.2 Forces on the arc root and magnetic
induction intensity generated by OGW
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Table 1 Parameters in the model
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Fig.3 Abnormal situation of arc element
and processing method
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Fig.5 Experimental platform of the needle-wire
discharge experiment
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Fig.6 Comparison of experimental results
and model results of arc movement
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Modeling and analysis of sliding motion of arc root along

OGW during lightning strike
GUO Deming'*, LIN Ziming', LIU Gang"?, WANG Peifeng' , PENG Xiangyang’, WANG Rui’
(1. School of Electric Power Engineering, South China University of Technology , Guangzhou 510641, China;
2. Guangdong Artificial Intelligence and Digital Economy Laboratory ( Guangzhou) ,Guangzhou 510335, China;
3. Electric Power Research Institute of Guangdong Power Grid Co.,Ltd., Guangzhou 510080, China)
Abstract ; Overhead ground wire (OGW) is an important equipment to prevent transmission wire from being struck by lightning.
When OGW is struck by lightning, the sliding motion of arc root causes different damage mechanism. Therefore it is necessary
to analyze the sliding motion of arc root first,so as to provide data support of sliding displacement for the research of damage
mechanism. In this paper, the sliding motion model of arc root along OGW is established based on the arc chain modeling
method. By analyzing the main influence range of the electromagnetic force,the space boundary of modeling is narrowed, so the
calculation amount is greatly reduced. Then,the model is verified by the needle-wire discharge experiment in the laboratory.
Finally ,based on the established model, the factors affecting the sliding displacement of arc root are analyzed ,including thermal
buoyancy, return stroke and continuous current. The results show that the effect of thermal buoyancy can be ignored under the
action of return stroke. The sliding displacement of arc root is positively correlated with the wavelength time, but not with the
wave head time. However, under the action of continuous current, thermal buoyancy affects the evaluation result of arc root
sliding displacement , and the maximum error is more than 25%.
Keywords : lightning strike ; arc root; sliding motion; overhead ground wire ( OGW ) ; arc chain model; return stroke ; continu-

ous current
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Design and optimization of liquid cooled parallel serpentine flow

channel structure for lithium battery modules
LUO Xinyuan, JIN Yang
(School of Electrical and Information Engineering , Zhengzhou University ,Zhengzhou 450001 , China)
Abstract ; Lithium ion batteries are widely used in chemical energy storage systems. However, due to their inherent heat
generation characteristics, thermal runaway has become a major safety hazard for chemical energy storage power plants.
Therefore , optimizing the design of a battery thermal management system to effectively avoid thermal runaway is crucial for the
safe operation of chemical energy storage systems. A new type of parallel serpentine flow channel liquid cooling plate with both
series turn back and parallel branch structures is designed. Through simulation experiments, the effects of the flow channel
structure of the liquid cooling plate, the layout of the liquid cooling system, and the inlet flow velocity of the coolant on the
maximum temperature , temperature uniformity, and inlet and outlet pressure drop are studied to optimize the liquid cooling
system. The results show that,under the same coolant inlet flow rate ,the maximum temperature of the new channel is reduced by
0.284 9 K, and the temperature difference within the module is reduced by 0.466 3 K compared with the traditional parallel flow
channel. The inlet and outlet pressure drop is reduced by 40.18% compared with the traditional serpentine flow channel. Based
on the parallel serpentine flow channel liquid cooling plate, the optimal layout scheme for the liquid cooling system is the
injection of coolant at the two split ports and the staggered arrangement of the liquid cooling plate. Different liquid cooling plates
have different flow velocity settings. The inlet flow velocity of the two liquid cooling plates is set to 0.1 m/s,and the inlet flow
velocity of the central liquid cooling plate is set to 0.2 m/s. Compared with the same flow velocity of 0.2 m/s for the four
plates, the temperature difference within the battery module group is reduced by 13.62%, the inter column temperature
difference is reduced by 82.59% ,and the energy consumption is reduced by 44.87% , achieving an optimization effect of 'cost
reduction and efficiency enhancement’. A reasonable flow channel structure, staggered cold plate layout,and differentiated inlet
flow rate design can optimize the liquid cooling system of battery modules and increase the safety of battery module operation.
Keywords : lithium ion battery module ; thermal management; liquid cooling; parallel serpentine liquid cooling plate ; layout of

liquid cooling plate ; differential flow velocity
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