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Fig.2 Voltage and current variation of lithium
iron phosphate battery module
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Fig.3 Visible light monitoring diagram of lithium
iron phosphate battery module
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Fig.4 Temperature monitoring
diagram of thermocouple
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Fig.5 Gas detection diagram of lithium
iron phosphate battery module
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Fig.6 Voltage and current monitoring diagram of
clustered lithium iron phosphate battery
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Fig.7 Visible light monitoring diagram of cluster
lithium iron phosphate battery
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Fig.8 Temperature detection diagram of thermocouple
of cluster lithium iron phosphate battery module
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Fig.9 Gas detection diagram of cluster
lithium iron phosphate battery module
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Circulation and loss calculation model of high voltage GIS shell
ZHAO Yisong', SONG Chengwei®, XING Kai’, LIU Xinran*, WANG Feiming', LANG Fucheng'
(1. State Grid Liaoning Electric Power Co.,Ltd. Research Institute ,Shenyang 110006, China;
2. Testing and Certification Center of Liaoning Provincial Inspection,Shenyang 110006, China;
3. Shenyang Power Supply Company of State Grid Liaoning Electric Power Co.,Ltd. ,Shenyang 110006, China;

4. State Grid Liaoning Electric Power Co.,Ltd. Marketing Service Center,Shenyang 110006, China)
Abstract ; High-voltage gas insulate switchgear ( GIS) shell circulation is the main cause of operating losses in substations.
Circulation can cause the device to heat up. If the substation is operated for a long time, the transmission capacity of the power
system and the insulation performance of the equipment will be seriously affected. The purpose of this article is to simplify the
loss calculation procedure and improve the calculation accuracy of GIS shell circulation and the efficiency of engineering
designers and on-site operation and maintenance. The basic theory of high current bus and engineering electromagnetic field is
applied. Based on the principle of hollow current transformers,an equivalent model of GIS shell circulation is established. For
steady-state operation of 550 kV GIS and short-circuit fault conditions , circulating currents of shells, short wiring, and grounding
wires at different locations are calculated. The circulation and loss distribution rules are given. The calculation results show that
when the 550 kV GIS is in steady-state operation , the short-circuit circulating current value at the inlet and outlet ends is greater
than other locations jthe current value at the fault point near the ground wire is the largest in the fault state;the calculated
current of the ground wire and the short wire is greater than the measured value, mainly it is caused by the distribution of
grounding resistance. The total loss of GIS system is given through calculation, which gives theoretical guidance for the actual

operation of GIS.

Keywords : gas insulate switchgear( GIS) ;equivalent calculation model ; shell circulation ; operation loss ; operation maintenance

and anti-fault measures
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Thermal runaway characteristic of lithium iron phosphate battery modules

through overcharge and the fire extinguishing effect of water mist
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Abstract : Thermal runaway and fire extinguishing are both urgent problems in large-scale applications of lithium iron phosphate
battery (LFP) modules. In this paper, the thermal runaway characteristic of a single LFP module and a cluster of LFP modules
are studied under constant current overcharge mode. Water mist is used as a fire extinguishing agent to study its fire
extinguishing effect on single and cluster LFP modules. The experimental results show that the temperatures of the modules in
the cluster rise sharply after combustion,with a temperature rise rate of 42.74 °C/ s in the first 18 s. The peak temperature is
nearly 1 000 °C , which is significantly higher than that of the peak temperature of the single module (600 °C). After 100
seconds of continuous spraying of water mist, the temperatures of all the modules drop rapidly, and the fires are completely
extinguished without reignition ,thus proving that the fire extinguishing effects by using water mist are satisfactory. Above results

provide an effective theoretical and experimental support for the safety and fire extinguishing of the LFP-based energy storage
power station.
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