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Numercial Simulation Study on the Effect of Different Transformer Pool Fire Areas on Valve
Hall Fires in Converter Stations

JTIAO Yangyang', DU Yuge', XIANG Lin', LI Fei', LI Xiaojie®
(1. Xuji Electric Co., Ltd., Henan Xuchang 461000, China; 2. State Key Laboratory of Coal Combustion, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: The high - voltage converter valve transformer is adjacent to the valve hall. In the event of a fire, the
flame spread will severely endanger the normal operation of the converter valve - the core power conversion equip-
ment within the valve hall. For exploring the influence mechanism of fire development of converter transformer on
valve hall, the valve hall model of high voltage converter station is constructed based on FDS software. The smoke
spread, visibility and temperature distribution in valve tower are analyzed when the fire area of transformer pool fire
is 2 m*,5 m’, 10 m*, and the influence of pool fire on valve tower is explored. Furthermore , the flashover analysis of
the valve hall after the pool fire is carried out. The results show that in case of pool fire in the transformer, the visi-
bility is reduced to less than 5 m after 900 s of the fire under three working conditions, which greatly affects the di-
saster relief personnel’ s assessment of the disaster. After the 2 m” pool fire occurs, the flame development causes
less thermal damage to the valve tower. Under the two working conditions of 5 m*, 10 m*, the thermal damage of the
valve tower is larger after the pool fire occurs. In the event of a 10 m*pool fire, the flashover needs to meet the upper
smoke temperature of 528 °C,and the likelihood of the flashover under simulated conditions is small.

Key words: transformer; pool fire; FDS simulation; smoke spread; flashover
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Table 1 Heat release rate under three conditions
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Fig.5 Temperature distribution of valve tower under three working conditions
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Table 2 Angle coefficient parameters

MRS KL/m  %Lm  MEDm  DIL DIL,
A 29.5 14 10.5 0.75 0.36
Ars 56.5 14 10.5 0.75 0.19
Ais 29.5 21 10.5 0.50 0.26
Ars 56.5 21 10.5 0.50 0.19
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