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Abstract - The purpose of this study is to assess the risk of depending on the presence or absence of safety
device of domestic heating and drying furnaces, by derivation and analysis of accident frequency of safety
devices through FTA (Fault Tree Analysis). Installation standards are lacking in Korean for the safety device
of LPG heating and drying furnace, which have a risk of explosion due to structure to trap the leaked gas. Four
different safety devices were selected on the basis of NFPA and national standards for combustors of other
equipment. Effects of frequency reduction in accidents were analyzed before and after installing the safety
devices respectively. As a result, a minimal leakage safety device was presented for preventing damages from
gas leak of domestic LPG heating and drying furnace.
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Fig. 3. Fault Tree diagram about gas residence of heating & drying furnace.
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Table 1. Summary of basic event

Event Basic event description Frequency / Probability Reference
A Failure to pilot-burner F 0.0001 Generic Data
B Operation mistake P 0.01 Human error
C Leak of hose F 0.0001 NUREG
D Leak of pipe F 0.00001 Generic Data
E Leak of burner F 0.0001 Generic Data
F Inadequate operational knowledge of users P 0.5 NUREG
G Failure to manual valve F 0.03 OREDA
H Inadequate checking leak alarm F 0.01 NUREG
1 Failure to gas leak alarm system F 0.003 OREDA
J Failure automatic gas interception device F 0.048 OREDA
K Failure to fire extinguishing-safety device F 0.0056 OREDA
L Failure to check ignition P 0.01 Human error
M Failure to device of detecting flames F 0.005 OREDA
N Failure to gas ventilation system F 0.044 OREDA

Table 2. Frequency of attachment or not safety device of heating and drying furnace

Attachment or not safety device of heating and drying furnace
Senario Device of detecting | Fire extinguishing- Automatic gas Gas ventilation Frequency
flames safety device interception device system
1 O @) O O 323 x 10
2 O x x x 2.73 x 107
3 x O x x 3.06 x 107
4 x x O x 262 x 10%
5 x x x O 240 x 10%
6 x O O O 6.46 x 10
7 O x O O 577 x 10"
8 O ©) x O 6.73 x 10"
9 O ©) O x 7.34 x 10"
10 x x x x 546 x 107
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