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Abstract : An accident involving a boiler can result in a disaster since it handles high-pressurized steam so that it may
cause an explosion. Therefore, the boiler is very susceptible to industrial accidents. This thesis aimed to develop
counter-plans to prevent industrial accidents involved the boiler.

At first, after collecting accident cases involving boilers, a survey on the trait of them was carried out. And, on the other
hand, a qualitative analysis was conducted to draw out hazardous components in the boiler itself, and their inherent
relative importance was assessed.

Through this procedure, 'negligence of unsafe condition' was noted as the major cause for unsafe acts, whereas "fault in
work procedure’ for unsafe condition, In the meanwhile, results of a hazard analysis using FMEA technique ranked gas
safety devices, a switch preventing gas from under-pressurization, protect relays high. In particular, it was pointed out that
the water feeding and steam subsystem has more components in hazard than other subsystems.

Considering these analyses results, counter-plans to improve safety management was suggested also.

Key Words : accident analysis, boiler safety, FMEA, RPN, pareto's curve
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' Fig. 1. Change of boiler accidents over the year
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Fig. 2. Proportion of unsafe acts caused bailer accidents
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Table 1. FMEA result of the fuel supply system (part)
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Table 2. Critical items in the fuel supply system (RPN=25)
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Table 3. Critical items in the electrical/control system (RPN =25)
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Table 4. Critical items in the water feeding and steam system (RPN>=25)

Equipment . Ttem Failure Failure Failure Effect Failure L s | RPN
name Function No. mode cause Local effect| End effect | detection Y|P dax 4y
zZeEAAsE 2A Yy o #Frdd | . S o
soza | was As4d” | Abiaw A S el M N S R B
e = 32 PYPEPpS
3| ez Argaze) sAgeay | SETA | wan | aag | ||, |,
71534 A2 ~oimg | HE | A2FR
943
FRET \wANEEEE 06 | wdess | TEET | BIR) ge | ogs | 4 | 2| 4 | @
- )37 2= [
sfey vavie| AR | 25| Aawg | EEHRASIN 2B ge o |4 | 4 |
el =) S N 3 gl SFZoliz| whaEx
T L s |ereass| JBEZEE. REFH RN s | 3 |2 | s | w0
okzolyl s okzmo] #m = = 512 buming-out,| ) H T A E-A
Ci(—yg:: 74 A% goreaie

Power

tler fube |
ermostat ]

steam pressure
sensor

-2 Bo

S sarh systen )

_’f softener H water tank
Water

25 <=RPN <=30
Yt

30 <=RPN

pressure switchi pwz:’ﬁm-}————-blé low watéralatm

U it
%ﬁm»ﬁ

r"—Ltj'

check valve

l main steam

valve

Fig. 8. Critical components in a boiler system derived from FMEA
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