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Abstract

This study analyzed and identified various causes of caustic alarms of 163 fire detectors that occurred

from January 2019 to December 2021 at domestic semiconductor manufacturing plants equipped with about

30,000 fire detectors, and proposed a new non—fire prevention cause investigation plan by applying the

NFPA 921 scientific methodology.

The results of the study are as follows. First, in terms of necessary recognition and problem definition,

an analog detector and an integrated monitoring system were proposed to quickly determine the location

and installation space information of the fire detector. Second, in order to prevent speculative causes and

errors in various analyses in terms of data analysis and hypothesis establishment, non—fire reports were

classified into five by factor and defined, and the causes of occurrence by factor were classified and

proposed. Finally, in terms of hypothesis verification and final hypothesis selection, a non—fire prevention

improvement termination process and a final hypothesis verification sheet were proposed to prevent the

cause from causing re—error.
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[Figure 1] Scientific methods fire investigation.

P 4L Axs mieletal AAFAR] Fa
AL Qe BAIEA 49 X1go] /\]/\]7_}7_}93 w
shela = whE gk} 7
2AbERE AR #atkar Hafstolof gitt A9 7“.4 S
7] 9} glde] s, Aae) Wel, Ak g T

¢

% SOHIE adkn G| A2 PIE TR
BERGN QRS velsta 7)%
55 WAA wolt A7), 3

]_

Folof s, A€ XE%—E%—%L—’F%OMQ .l"ﬁ_r
o] 7Hells AswA7, eV, 82471
¥ 5 vl 7]H50] B8 m Itk 7T & AR
wAE 7o R o] dAolM AR a9 J]9
W, 5AARE S5 el HRUsA, shdds =
kot mao] gz 7P Slshs Wil walk of
e7]e] 7pdol iE ¢ AN | AR E EvlE vF
e IS 4 ok v WAR oz & qlok 7
A5 S9E IS AR, 48 58 59 135S
CAIEA AF] AR B ARHARD AARRE] BF
Sl TAH AskzH Aol 2ol Yz
F7ha e szl s Ee) AF e
%E}ﬁ]_‘é_o] kAol FA|AQl o7 SalyE &

Hu:

© b ol
W

rN [‘>J

G ThE 7} 5o] AR WIS A

2l
=0
E%

Hi A= 3 HFAEE 7S FAAR1 o
o7 A|A| wojof st} o)e] Akeks Aelshd Table
I} 2t}

on\’_

—

<Table 1> NFPA 921 Scientific Methodology

Distinguish Define

Recognize the need

To confirm that there is a problem to be solved

Define the problem

Determining how a problem can be solved

Collect data

Collecting realistic data based on practical measurements, observations, or
direct sensory experiences.

Analyze the data
expertise

Evaluating the association and meaning of all data collected based on scientific
principles, not estimation, based on education and training, experience, and

Develope hypotheses

Based on data analysis, physical evidence collected at the scene and witness
testimony make tentative conclusions that do not contradict the explanation
of the fire scene

Test the hypotheses

Physically experimenting with evidence of a hypothesis tentatively
established based on deductive reasoning or cognitively or analytically
evaluating it by applying scientific theory

Select final hypotheses

Adoption as an official conclusion or opinion when other hypotheses are
excluded through hypothesis verification and result in one hypothesis that
is consistent with the facts and reliable.
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[Figure 2] Inregrated monitoring system
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<Table 2> Define False alarm and Cause analysis checklist

Definition of False alarm

Cause analysis

Enviromental factors

1) Is there any place where smoke is generated around?

3) Is there any welding work around?
4) Are there any dusty places around here?

2) Is there an effect such as heating that increases the ambient temperature?

Functional factor

1) Is there a sensor defect?

4) Is there an electrical or physical defect in the cable?
5) Is the power value normal?
Is the LED display of the detector normal?
6) Did the detector work?
7) Didn't the weather and condensation occur?
8) Are there any signs of insect invasion?
9) Is there any change in sensitivity?

2) Is there any electrical or physical impact on the enclosure?
3) Are there any special items such as foreign substances in the product?

Maintenance factor

2) Is there any sign of flooding in the rain?

1) Wasn't there a lot of dust during the surrounding cleaning work?

Installation factor

1) Wasn't it installed in a nonconforming place?

Human error

1) Is it due to work carelessness?
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<Table 3> Define False alarm and Cause analysis checklist
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[Figure 3] Inregrated monitoring system
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