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Fire Monitors in Transformer Qil Filling Equipment Fires

WANG Hailei', LI Zongzez, ZHAO Jun', ZHU Hong3

(1. Aerospace Science and Industry System Simulation Technology (Beijing) Co. , Ltd, Beijing 100095, China;
2. CRRC Information Technology Co. , Lid, Beijing 100089, China;
3. College of Artificial Intelligence, China University of Mining and Technology (Beijing) , Beijing 100083, China)

Abstract: Fire of transformer oil filling equipment spreads rapidly in a short period of time, which not only damages the equipment but also
causes the power system to shut down. Among them, fuel will fuel the fire, increase the difficulty of firefighting, and cause huge impacts and
economic losses to surrounding industrial and agricultural production, as well as residents’ lives. How to respond, alarm, control the develop-
ment and spread of a fire in a timely manner in the early stages, and develop a reasonable fire extinguishing plan based on the fire intensity,
has become an urgent problem to be solved. Therefore, based on in—depth research on the combustion characteristics of transformer oil filling
equipment fires, a fire monitor visual perception alignment strategy and implementation method for transformer oil filling equipment fires are
proposed. Firstly, utilizing visual perception technology to obtain flame objects; Secondly, based on the shape of flame objects and the com-
bustion characteristics of transformer fires, a water cannon alignment strategy is proposed to dynamically determine the extinguishing point; Fi-
nally, based on the spatial coordinates of the fire extinguishing point, the linkage of fire cannons is implemented to control the fire cannons to
point towards the fire extinguishing point. Experimental results have shown that the proposed method has a perception F1 value of up to 0.914
for flame objects, and the selected fire extinguishing points are closely related to combustion characteristics and are more reasonable. The
close range fire extinguishing linkage control error of the fire monitor is less than 0.1 m.
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Fig. 1 Overall design of fire cannon alignment system based on

visual perception
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Fig.2 Sample of original fire image and label image
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Fig.3 U-Net network structure
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Fig.4 Sample selection of fire extinguishing points
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Fig.5 Space coordinate system of fire scene
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Fig. 6 Mapping relationship between images and spatial coordinates
of the fire scene
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Table 2 Rotation angle of the cannon head per second
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Table 3 Test results after model fine—tuning
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Fig.7 Flame segmentation results
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Table 4 Flame feature quantification results corresponding to Figure
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