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Abstract

A Study on the Improvement of Regulation to Prevent Fire and

Explosion at Welding Workplace

Park, Kyoshik

Department of Chemical Engineering, Myongji University

116 Myongji-ro, Cheoin—gu, Yongin Gyeonggido 17058, Korea

Objective : Accidents occurred at welding workplace, related regulation,
and cost-benefit of the regulation is analyzed systematically to reduce
preventive measures, including expending assign of fire guard, work permit
to welding, and location of inflammables at right place.

Methods : We analyzed accidents took place at welding workplaces
to suggest adequate measures and surveyed and analyzed domestic and
oversea regulations concerning about fire and explosion, and analyzed
cost-benefit using delphi survey method.

Results : (1) Fires or explosions at welding workplace of recent 10 years
were analyzed hierarchically and classified by the type as suffocation,
explosion, fire and chemical exposure. Fire accidents were 520, occupy
61.6% among fire accidents, among which fire-flakes accidents occupy
78.3% numbering 405. Explosion accident were 283, occupying 33.6% among
explosion accidents, among which direct heating accident occupy 54.4%
numbering 153. Among the above 153, 127 accidents occurred without
pre—checking residual inflammables. (2) Suggesting measures preventing or
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propagating accident, we suggest two types of measures like institutional
and educational. The institutional measures are, pre-checking by safety
manages before work start, expanding fire prevention measures to outdoor,
work permit to fire hazards, separation storage of inflammables from fire
hazardous place, and placement of fire guard considering fire-flake hazard.
(3) We surveyed and analyzed domestic and oversea regulations concerning
about fire and explosion. In particular, we suggested measures to prevent
and/or reduce fire and explosion accident caused by welding work. CEO
should set up master plan on safety and health every year, and open to
workers when conducting hazard evaluation with positive evaluation on the
revision of related regulation, the workplace safety of welding job can be
obtained by enforcing sub-regulations. (4) We evaluated the effect of
regulation on 3 preventive measures and 2 reactive measures to reduce
expanding consequence. Among then, every measures has benefit and only
one measures 1S evaluated to cause cost; placement of fire guard. Survey
was conducted to the industry of shipbuilding and construction which are
known to major industry to have physical and property consequences. The
ratio of benefit to cost can be calculated to 1.66 for construction and 3.51
for shipbuilding, which results in that placement of fire guard is more
beneficial.

Conclusions : The major cause of accident at welding workplaces
is analyzed to be fire-flakes which can be prevented and/or reduced
by introducing adequate regulations such as; pre—checking by safety
manages before work start, expanding fire prevention measures to outdoor,
work permit to fire hazards, separation storage of inflammables from fire
hazardous place, and placement of fire guard considering fire-flake hazard.

Key words :
welding workplace, fire, explosion, fire-flakes, fire guard,
pre—checking, work permit, separation storage
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2 9] §4 - 59 A 5 A2 B FARATFE A=

(1) =2 ¥t
O W= &3-&a & HdAE
- OSHA, Standard Number 1910.254 : Welding, Cutting, and Brazing
O 3+ &4-8d ¥4 kA=
- Code of Practice(PN 11585) : Welding processes
O F= &4-&¢ ¥4 kA=
- HSE, Hot work on small tanks and drums
A 8580 I HHdAE

O
o

- JISHA, =% ¢td AW A28% A1 : uF of2 8718 A% A
Z WA A o] A B OARE obH V| Fo| B3I v ek A

(2) =9 7+
O "= §5-&¢ #& 7]
- 2018 International Fire Code Chapter 35 : Welding and other hot
work
- NFPA 51B, STANDARD FOR FIRE PREVENTION IN USE OF
CUTTING AND WELDING PROCESSES
O ANSI 749 : Safety in welding, cutting, and allied processes
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1910.252(a)(2)(iii)
Fire watch.(3 A1 7 A])
1910.252(a)(2)(iii)(A)
Fire watchers shall be required whenever welding or cutting is performed in
locations where other than a minor fire might develop, or any of the following
conditions exist:
(847 Aehgtho] 2 Ang wAT & i gy BAAAY el 4% F
o Sk ATt A SAYAAL A THc)
1910.252(a)(2)(iii) (A)(1)
Appreciable combustible material, in building construction or contents, closer than
35 feet (10.7 m) to the point of operation.
(A8 35ft(10.7m) ojuiell A& X AA Rl Add g EZe] 9l
=)
1910.252(a)(2)(iii) (A)(2)
Appreciable combustibles are more than 35 feet (10.7 m) away but are easily
ignited by sparks.
(B2 4o 7t EHo] 35ft(10.7m) o] Hojd JARE 23] o3 A wslE
T ds W)
1910.252(a)(2)(iii) (A)(3)
Wall or floor openings within a 35-foot (10.7 m) radius expose combustible
material in adjacent areas including concealed spaces in walls or floors.
(8H74 35ft(10.7m) ojuiel st Yol uid JjFE T Holy uige] 2dE FIte
2 Qg Aoel Ay el w39 49
1910.252(a)(2)(iii) (A)(4)
Combustible materials are adjacent to the opposite side of metal partitions, walls,
ceilings, or roofs and are likely to be ignited by conduction or radiation.
(7198 =40l & o], ¥, A T= A5 v W A Ju dHd=
U dEAbe] os dstd & S o)
1910.252(a)(2)(iii)(B)
Fire watchers shall have fire extinguishing equipment readily available and be trained in
its use.
EARAAE &5 Fu1E 34 0§88 & qlojokstnl, ol A$T + Ut
wojopgi})

They shall be familiar with facilities for sounding an alarm in the event of a fire.

tlo

re
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(A A A BRI <) ofstt)

They shall watch for fires in all exposed areas, try to extinguish them only when
obviously within the capacity of the equipment available, or otherwise sound the
alarm.

(EE Xl“"ﬂoﬂ/‘i ﬂiﬂe Aska, shAl Hgte] hest A9 AStE A stk 3§,
1%*]1 XS A ARE FAEstoor d)

A fire watch shall be maintained for at least a half hour after completion of
welding or cutting operations to detect and extinguish possible smoldering fires.
(@A e £ EE A0 490 g F AolE 0¥ oA AN golc F)

(3) A ZFA Ao thek NFPA(W] =3k o & 3]) 1A
o NFPA 51B Standard for Fire Prevention During Welding, Cutting, and
Other Hot Work(£4, dd & 7]g} 112 29 A« 713)(&3)

- FHARA Qe B A

4.4 Fire Watch(3#47A])
44.1*% The fire watch shall be trained to understand the inherent hazards of the
work site and of the hot work.
(SR st EA o] A7 AL UiAlE AES olsistEE Fusofof ditt)
442 The fire watch shall ensure that safe conditions are maintained during hot
work operations.
EHAZAAE SgAAEAY ol tds HEHE FA ok gt
443 The fire watch shall have the authority to stop the hot work operations if
unsafe conditions develop.
(SATAAE s Furt d9oud SAAEAAS HE T de AskS 7HAof gt
444+ The fire watch shall have fire-extinguishing equipment readily available and
shall be trained in its use.
(SHABAAE 24 S 5 gl A3 sk Qojok shvl, &3t B AST & v

ol
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445 The fire watch shall be familiar with the facilities and procedures for sounding
an alarm in the event of a fire.

AR A= A BEE 22]7] $e AlA I W o ss)of 3t}

446 The fire watch shall watch for fires in all exposed areas and try to extinguish
them only when the fires are obviously within the capacity of the equipment

available.

(SHAZA A= E‘: =% 9 A SAE FAstal sAzE gHe &F U Wl
NS ol sAl IS Alesjor gttt

If the fire watch determines that the fire is not within the capacity of the
equipment, the fire watch shall sound the alarm immediately.

(SALA A= Al FSko] Erbssitta dgd A A AEE F#of gt
447 The fire watch shall be permitted to perform additional tasks, but those tasks

shall not distract him or her from his or her fire watch responsibilities, except as
outlined in Chapter 6

GARAAE F7F AdS & F AAW, A6l BAE A Addstae A A

Aol ezt HojM = oty #Hr)

- SARAA WA B A

5.5 Fire Watch.(3 A 7 A])

5.5.1* A fire watch shall be required by the PAI when hot work is performed in a

location where other than a minor fire might develop or where the following
conditions exist:

(883 Ae(Ewol Aol & A §H% AV T AR WAT F 9
& gaod QAL go 4F F ol shteki sgeks A sAGAlel 8T

ofof gt}.)
(1)*Combustible materials in building construction or contents are closer than 35 ft

(11 m) to the point of operation.
(2937 35ft(1im) ool A= 2 AAY o 7tddE4e] IS o)

N2

(2) Combustible materials are more than 35 ft (11 m) away from the point of
operation but are easily ignited by sparks.

(7hArd =40l 35ft(10.7m) o] WA YA Aupsdl ofsf A Eakd ¢ s o)

(3) Wall or floor openings within an 35 ft (11 m) radius expose combustible
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materials in adjacent areas, including concealed spaces in walls or floors.

(27 3ftlm) o[l AR Mo} wek ATE Ei Moy wete] sl Fhe
2 dg A9 AdyBAel =5 F9)

(4) Combustible materials are adjacent to the opposite side of partitions,

walls,
ceilings, or roofs and are likely to be ignited.
(hAAEHo] F4% ol W, WY Ei ARl WS Wol A Ae FS e
dwu 2] os) wetd 4 Qe o)

5.5.2 Afire watch shall be maintained for at least 1,2 hour after completion of hot
work operations in order to detect and extinguish smoldering fires. The duration of

the fire watch shall be extended if the PAI determines the fire hazards warrant the
extension.
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