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Analysis of the Operation of Fire Observers in the Domestic
Manufacturing Industry - Focusing on the Revised Occupational
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Abstract : Welding and cutting, which are representative tasks in handling firearms at

Seong Rok Chang industrial sites, are the basis for production and maintenance processes across all
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industries. They are also essential in the root industry. Specifically, they are widely used

E-mail : srchang@pknu.ac.kr in the manufacturing industry, including equipment industries such as shipbuilding,
automobiles, and chemicals, and subsequent maintenance work and general facility
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repair. However, such hot work carries a high fire risk owing to sparks scattering and

Revised : - inadequate management, resulting in a high occurrence of accidents. In response, the

Accepted : June 9, 2023

government and relevant organizations have recently revised the Occupational Safety

and Health Act to prevent accidents during hot work. These revisions impose more
stringent regulations than before, which are expected to help prevent actual fire
accidents. However, whether the fire observer system, which is the core element of the
revision, would be practically applied and maintained is unclear. Therefore, this study
compared the fire observer system in the revised Occupational Safety and Health Act
with those in the laws and systems of developed countries, conducted interviews with
safety and health experts to assess the suitability of the new system for fire observer
operations, and improvement plans were derived accordingly. Therefore, the laws and
systems of developed countries grant more authority to fire observers compared with
those of Korea. Moreover, professional training in handling emergency is required.
Interviews with safety and health experts revealed that regardless of company size, the
same operating standards were applied, and standards for deploying fire observers in
various locations were unclear. Furthermore, there was a lack of professional
education and training, and the role and authority of fire observers were limited. These
findings revealed a problem in this sector. The results of this study are expected to
serve as basic data for establishing a practical system for placing fire observers and
supplementing laws, guidelines, and systems for preventing fire accidents.
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Analysis of the recent domestic enactmentand revision of the
Occupational Safety and Health Act (hot work)

‘

Analysis of foreign homogeneous laws standards (hot work)

‘

Comparative analysis of domestic and foreign laws standards

'

Identification of Domestic Law and System Problems

}

Safety and health expert survey

‘

Survey analysis and conclusion

Fig. 1. Research procedure,

Table 1. Questionnaire contents
Division Question Content (Fire Observers)

1) Possibility of fire observers professional training
through 4 hours of basic construction safety
training
1-1) Reason for not being able to answer in No. 1

(multiple answers allowed)

2) Necessity of professional training for fire observers
2-1) Required training contents in No. 2 (multiple

answers allowed)

3) In-company fire observerstraining

4) In-company fire observers qualification management

Education

5) Fire observers role level required by the revised
law
Role 6) Realistically required fire observers role level
/ 7) Necessity of fire observers fire alarm authority in
Authority case of emergency as per foreign law standards
8) Required authority for fire observers(multiple
responses possible)

10) Clarification of fire observers placement criteria in
the Occupational Safety and Health Act
10-1) Reason for negative opinion related to No. 10
Arrangement (multiple answers allowed)
/ 11) The need to consider the size of the company and

Management the characteristics of the operation of the fire
observers operation standard
11-1) Reason for agreeing with No. 11 (multiple
answers allowed)
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Table 2. Establishment and Amendment of Rules on Occupational Safety and Health Standards
Division Current Amendment
14-2. When performing fire risk work such as welding and cutting
A. Whether work preparation and work procedures are established
Article B. Protective measures for nearby combustible materials following hot work and whether fire extinguishing equipment
35 is provided
<Newly established> C. Whether there are measures to prevent the scattering of sparks, sparks, etc. about welding flame shatterproof
[Appendix 3 cover or welding fire retardant cloth, etc.
142] D. Ventilation measures to prevent vapors of flammable liquids or flammable gases from remaining
E. Emergency measures such as fire prevention and evacuation training for workers
[Revised 2019. 12. 26]

Atticle 236 (Fire Hazardous Workplace, etc.) The employers place | Article 236 (Fire Hazard Workplace, etc.) (D The employer uses synthetic fiber, synthetic resin, cotton, wool, cloth,
synthetic fiber, cotton, wool, cloth, sawdust, straw, paper or sawdust, straw, paper, or flammable liquid (a liquid whose flash point is less than 250 degrees Celsius at 1
other flammable liquid handling work in large quantities, atmospheric pressure), places and facilities where a large amount of work is performed should be properly arranged
facilities, etc. to prevent fire For this purpose, an appropriate to prevent fire.

Article layout structure should be used. [Revised 2019. 12.26]
236 @ The employers require workers to do other work that may generate sparks (hereinafter referred to as “fire risk
work™), such as work using fire, such as welding, cutting, and heating of metal, or dry grinding work using

<Newly established> a grinding wheel. In this case, the substances under paragraph 1 shall be separately stored and stored in a

place without fire risk, and only the amount necessary for the work concerned shall be kept inside the workplace.
[Newly established 2019.12.26]
Atticle 241 (Welding in places with insufficient ventilation, etc.) | Article 241 (Matters to be observed during fire risk work) @ (same as current)
@ (omitted) [Amended 2017. 3.3]

@ The employer shall observe the matters m the following @ The employer shall observe the matters in each of the following subparagraphs necessary for fire prevention

subparagraphs necessary for fire prevention in cases where . . . . . .
L I . B in case of fire risk work in a place with combustible materials.

ventilation or ventilation is not sufficient and fire risk work [Revised 2019, 12.26]

is performed inside a building or facility with inflammables. T

1. Preparation for work and establishment of work procedures | 1. Same as current

2. Understandmg the use and storage status of hazardous materials 2. Same as current
in the workplace

3. Provision of protective measures and fire extinguishing 3. mw:,l;;( of protective measures and fire extinguishing equipment for nearby combustible materials following
equipment for nearby flammable liquids following hot work [Revised 2019, 12.26]

Article 4. Scattering prevention measures about welding sparks
241 Shatterproof covers, welding fire extinguishers, etc. Sparks, | 4. Same as current
sparks, etc.

5. Measures such as ventilation so that vapors of flammable liquids | 5. Measures such as ventilation so that vapors of flammable liquids and flammable gases do not remain
do not remain [Revised 2019. 12.26]

6. ET@%ency measures such as fire prevention and evacuation 6. as current

training for workers
) The employer shall check the matters in each subparagraph of paragraph 2 before starting work and take safety
<Newly established> measures such as measures to prevent scattering of sparks, sparks, etc., and then have workers perform fire
risk work.
[Newly blished 2019. 12.26]
@ The employer shall post the contents of work, work date and time, safety inspection and measures, etc. in writing
. at the relevant work place from the time fire risk work starts to the end. However, it can be omitted in the
<Newly established> . .
case of constant and repeated fire risk work in the same place.
[Newly established 2019. 12.26]

Atticle 241-2 (Fire Observers) @ If the employer allows workers | Article 241-2 (Fire Observers) @ In cases where the employer has workers perform welding or cutting work in
to do fire risk work in a place that falls under any of the any of the following places, designate a fire observers in charge of monitoring the risk of fire and guiding
following subparagraphs, only the work of monitoring the risk workers to evacuate the workplace in case of a fire. However, in the case of continuous and repetitive welding
of fire and inducing evacuation of workers in the workplace and cutting work in the same place, a fire watcher may not be designated and placed if an alarm facility/apparatus,
in case of fire occurs A fire observers in charge shall be fire extinguishing system or fire extinguisher is equipped.
designated and placed in a fire risk work place. [Revised 2019. 12.26]

1. Underground space of a building with a total floor area of 15,000 | 1. The place where combustible materials are present in the building structure itself or inside (including open parts
square meters or more where construction work or remodeling | such as openings) within a working radius of 11 meters.
work is performed [Revised 2019. 12.26]

2. Facility construction or insulation construction site for 2. The place where combustible materials are more than 11 meters away from the bottom of the floor within a
refrigeration and refrigeration warehouse facilities with a total working radius of 11 meters, but are likely to be easily ignited by sparks.
floor area of 5,000 square meters or more [Revised 2019. 12.26]

Article 3. The place adjacent to a liquefied petroleum gas storage facility 3. The place where c‘()m‘bustlble materials are adjacent to the. qpp051w side of a metal partition, wall, ceiling, or
2412 with insulation materials among liquefied petroleum gas carriers roof and may be ignited by heat conduction or heat radiation.

[Revised 2019. 12.26]

@ The fire observers pursuant to the main sentence of paragraph 1. shall perform the following duties.

@ The employer shall provide smoke-fighting equipment for 1. Confirmation of whether there are combustible materials in the place falling under each subparagraph of
evacuation, such as loudspeakers, portable lighting fixtures, and paragraph .

’ L Sng . 2. Confirmation of operation of gas detection and alarm devices equipped with gas detection and alarm performance
smoke masks, necessary for performing duties to fire watchers . .
deployed pursuant to paragraph 1 pursuant to Article 232 paragraph 2.
3. Guidance of evacuation of workers in the workplace in case of fire
[Newly blished 2021. 5. 28]
(3 The employer shall provide smoke-fighting equipment for evacuation, such as a loudspeaker, portable lighting
. equipment, and fire evacuation mask(Must be a Korean Industrial Standard product or meet the standards set
< >
Nziynizblli;iligzgnged from paragraph 2 to paragraph 3 by the Korea Fire Industry and Technology Institute in accordance with the Fire Industry Promotion Act))
Y necessary for the performance of duties to a fire observers assigned pursuant to the main sentence of paragraph 1.
[Amended 2022. 10. 18]
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Table 3. Comparison of domestic and foreign fire observers laws and standards

Division

Korea USA

Canada

Japan

Fire observer
placement criteria
&

(*) work standard

1) A place with combustible materials within a working radius of 11 m
2) A place where there is a risk of ignition due to heat conduction/thermal
radiation as combustible materials are adjacent to the metal back side.

* Keep combustible/inflammable
materials at least 11 m away
from the hot work area

Fire observer
mission

1) After work is completed, work 1) Continuing work for more than
continues for 30 minutes to check the| 30 minutes to check the
punishment (Occupational Safety and punishment after work is

1) Fire monitoring for more than
60 minutes during and after
hot work

Health Agency manual) completed

2) Pre-education on site hazards 2) Familiarization and training on | 2 f;‘;lbnjspgggm‘gials
(Occupational Safety and Health how to use nearby fire trainine on fire extin’ ishin.
Agency manual) extinguishing equipment S Suishing

equipment, etc.

3) Checking for combustibles, checking
gas detection/alarm devices, inducing
workers to evacuate in case of

3) Emergency fire alarm authority
and initial suppression
measures

emergency

The fire manager
provides necessary
support to the fire
manager, etc. (The fire
manager is an assistant to
the fire manager, but has
no legal responsibility)

* Tt is necessary to clean
up the area around the
hot work place, such as
removing combustible
materials

SH0IBHS| 2|, 4|38 H|35, 2023
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Possible Impossible Lack of Inconsistent Lack of Lack of
training time with professional —training/practice
the original content
meaning

Whether to allow Reason for the impossibility

Fig. 2. Possibility of permitting basic construction safety and
health education through fire observers education,

18

5

I 0 0

Necessary ~Unnecessary Etc Fire theory  Practice/ Deployment/ Legal matters Etc
training Mission

) )

Professional Training What content do you need?

Fig. 3. Necessity of professional fire observers training,

9

4
1 1
| 0 | 0
Implement Not Mixed Etc Implement Not Etc
implement operation with implement
other
education

In-house fire observers training operation Implementation of in-house fire observers

qualification management

Fig. 4. In—house fire observers training & qualification
management implementation,
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Fig. 6. Degree of authorization of fire observers,
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Placement criteria Reason if not clear

Fig. 7. Clarification of the legal placement criteria for fire

observers,
I I °

Positive Negative Personnel Lackof  Characteristics  Lack of Etc
expenses  effectiveness of hearing
the working
environment

Consideration of company size and work
characteristics

Reasons for possitive consent

Fig. 8. The need to consider the size of the company and the
specificity of the work,

S. 2 Y nFE

S Aol e Aule] A - Hgagle o
2B 87 89 A4 59 B7|aele] EatEn of
eJat 2e] Fol oA - Fuk upAl Aol .
whebd S7121g] A HlALSHE BElo] Tel 919 o
AgAAe] o] Faska ole el M Ay
AP A7 2 T 0] A - AY Fa S
Apan el 912430 gick, e Shuel Bl Y A1
& 2Astel wlaslale o A el S siolel
& Aol glo] Mtk olE B, SAL FHE

o g gl BAlh AR, S WA
5 %ol 7le] % Ael B4 Tt A
o] AAFolof 3 Aoz AT ohdw
st MERAL 4TS HW W ANz
0% SRR BES eslHeke 44

it A5e T AR PTG B S
o AL wast Aow BAH wat
ABsz [AEONA BAEA] 2 A 8 YT
A AT} Abob] tEEO] Ygo] AR} ZHel A,
E A SAIZAIALY] QR AgkEeleks ol 1y
AR ofgte] dishA AT ek Waker WA

4

Ao g o
Rt
SN
o MM

-0,
Hwﬁ°

o
o]-m r

BHROIIBHE|R|, H|38H H|35, 2023

Hef 24 - Y ARIOIHEY B

7o) Wasiths 2E7te] ko] Qlolch 2712
A1 m o]y 7118 §50] oJFk SR HlA7]
2% AR B4 tho] SR A
ook sh= 497} Q= 5 AT Hgr)zo] Bad
X‘jo] %J—_]_ 2T ]ﬁ Eoﬂk]]:-_ )\17(17(40] OOILQ_ %—a—H
Q7ule] BAS Adsor ek ofdE gl ol
eat BAIE A ¥ 7)Eo] apEs AdAe 5
AL ool E8o] D Aow A
A DI ESCRER S DY
@ A 299l BAHE A Ao o
uhgrom S AT chime) Beixs B
o) Fixlo] Washe, et ¥ %—uﬂ—qg £
ARl ARG AAlstelof 8 Ao ARk

ﬂ
T

l

F

References

1) K S.Park, “Study on Institutional Improvement Measures to
Prevent Fire Explosions in Welding and Cutting Work, Etc”,
Occupational Safety and Health Research Institute, Korea
Occupational Safety and Health Agency, pp. 1-2, 2019.

2) D.H. Seo, “Investigation on the Causes of Fire and Explosion
Accidents during Usual and Unusual Work, Utilizing
Accident Cases at Chemical Plants”, J. Korean Soc. Saf., Vol.
34, No. 3, pp. 21-27, 2019.

3) K C. Ha, “Case Study on the Analysis of Disaster
Vulnerabilities (Focused on the Fire & Explosion in the
N-Industrial Complex)”, J. Korean Soc. Saf., Vol. 36, No. 2,
pp. 94-100, 2021.

4) Ministry of Employment and Labor(MOEL), “Criteria for
Appropriation and Use of Occupational Safety and Health
Management Expenses in the Construction Industry”,
Ministry of Employment and Labor Notice, No. 2022-43,
2022.

5) Ministry of Employment and Labor(MOEL), “Regulations
on Occupational Safety and Health Standards”, Ministry of
Employment and Labor Ordinance ,No. 367, Article 35,
Article 236, Article 241, Article 241-2, 2022.

6) Korea Occupational Safety and Health Agency(KOSHA),
“Fire Observers Operation Manual”, 2020.

7) National Fire Protection Association(NFPA), “NFPA 51B
Standard for Fire Protection During Welding, Cutting, and
Other Hot Work”, 2014.

8) Occupational Safety and Health Administration(OSHA),
“OSHA Standard 1910.252-General requirements”, 2012 .

9) Canadian Commission on Building and Fire Codes

83



(CCBFC), “National Fire code of Canada 5.2.1.1
Application, 5.2.3.1 Location of Operations, 5.2.3.3 Fire
Watch”, 2022.

10) Y. J. Lee, “Improvement Plan for Fire Monitor Placement
System in Construction Sites”, Graduate School of
Construction, Chung-Ang University, pp. 16-17, 2019.

11) Fire and Disaster Management Agency(FDMA), “Japanese
Fire Service Law Enforcement Decree”, Article 4 Paragraph

84

O

Hl - ZAME

2,2022.

12) Japan National Institute of Occupational Safety and
Health(JNIOSH), “Japanese Gas Cutting and Gas Welding
Work Safety Technical Guidelines”, INIOSH-TR-48, 2017.

13) D. H. Seo, W. S. Han and G. W. Lee, “Characteristics of Fire
Explosion Asphyxiation Death Accident during Welding
Cutting Work in Manufacturing Industry”, Occupational
Safety and Health Research Institute, pp. 1, 2019.

J. Korean Soc. Saf., Vol. 38, No. 3, 2023



