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<H 16>X|HE FXHOiX}, AFEXHHOH=4E 212 (2012~2016)]

dfe:)=| A8 & % A %
£k 21 11.1 8 84
A 20 10.6 9 95
737 A & 13 6.9 5 5.3
4 12 6.3 8 84
A7 11 5.8 7 74
AE 10 53 7 74
5 8 42 6 6.3
71557 8 4.2 5 5.3
A4 7 3.7 3 3.2
AR 6 3.2 0 0.0
AF/AFE 5 26 3 3.2
A 5 2.6 1 11
o A B 5 2.6 3 3.2
HETH 5 2.6 2 21
A F 4 2.1 4 42
A& 4 2.1 1 1.1
FHER 4 2.1 0 0.0
o} A 5 4 2.1 3 3.2
FARR R 4 2.1 3 32
7155 4 21 4 42
o 3 1.6 2 21
! 3 1.6 1 11
o1 3 1.6 0 0.0
A7) 3 1.6 2 21
AgdsH 3 1.6 0 0.0
Rl 3 1.6 2 21
AEER 3 1.6 1 1.1
A& 2 11 1 1.1
Ll 2 11 2 21
AEER 2 11 0 0.0
JFERE 2 1.1 2 2.1
A 189 100.0 95 100.0
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ZI0E2E FAA, AFEAE <E 17> YERRAT SAEAE 1899
T S A 4678(24.3%), LArstERA 46 (24.3%), AFAAE 439 (22.8%),

71EFEA 7k 159(79%), oF2L 139 (6.9%), 24 12%(6.3%) 2 eyt
o} A ARE 951 5 F3keA 229(23.2%), A4kslErA 229(23.2%), At
AR 239(24.2%), 7= *éﬂi 78(7.4%), oF= 114(11.6%), 24 7
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e g Jda A of2e] BeE fETbaTE oA Nk b7 gk
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ARl AAZAY dEE vE  Jdukal AZErh 28 A Eod ARt
LA APE ARIE A ZEA]E e8] ERE vt B 5 e 4
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<E 17> J|QUSEE FTOUXI, AFFXHIOHZEIIZE (2012~2016)]
71083 ZA = % AR} %
HF3ra 46 243 2 232
YAk A 46 24.3 22 23.2
A2 43 2.8 23 24.2
71847 2 15 7.9 7 74
of2 13 6.9 11 11.6
Ax 12 6.3 7 74
#718A 10 53 1 1.1
SF6(SE313%) 3 1.6 1 11
o 4xksl A 1 05 1 1.1
A 189 100.0 95 100.0
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A A% T el AL, Askx 197(20.0%), 48871 1778(17.9%),
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<H 18> 2¥YLE THOHXHXHOH RS 712t (2012~2016)]

1 B g A3 = % A %
LHFAHEE, Bskx 46 243 19 20.0
ARE7] 30 15.9 17 17.9
434 26 13.8 11 11.6
mE 18 95 6 6.3
Z1AIA8|(HIY F) 17 90 8 84
Hj Ty 5 10 5.3 8 84
okl 10 5.3 6 6.3
7|t 7 3.7 5 5.3
= 5 26 5 5.3
S EX A 4 2.1 3 3.2
UHZFR 4 2.1 1 11
A8t x 4 21 2 21
H-8-7] 3 1.6 2 21
HAA 3 1.6 1 11
&Ah 2 1.1 1 1.1
Z3A 189 100.0 95 100.0
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8) FAUWEE AshA R AHEA

AU g8 FANA, AR <E 20> Ueieh FAaA 1899
A e wge] 140W(7T41%), WA, AE ) RIS 89 (429%)

of

WE, JEAY THB7%), AFAeE T A 69 (32%), A, 78 69
(32%), &J4AF +x 5%(26%), A4 G FAYY 58 (26%) o2 e
Yok A AbE F 9B S nde] 689, ', A= O A 7Y, W
Z, DERY 24, A5HE T Y 29, J7, 58 39, FYA FE 1
H, AdAGIRA] 48 oz vEETh A UlgelA Bas w, v
o] Mol 741%%E AAstar qomE o] Al x19e] vERG W83}
TAd3 Ao slotH) F WA T 2H] o) vhoto] WEgEH] Hal,
ol g FAEAE BWFA ke AL gwsta gk g
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<EH 20> ZPUSE SIONXL, AFYXHXHOH=E21ZH (2012~2016)]

AU $ e awa

v 140 74.1 68 71.6

93, Az g 7F2FY 8 42 7 74
WE, 3EZY 7 3.7 2 21
HaAE 5 A4 6 3.2 2 21
AR, ¥ 6 32 3 3.2
AdA += 5 2.6 1 1.1
2438% A4 5 2.6 4 42
34 A4, AA 3 1.6 2 21
83 AW U & 3 1.6 1 11
93, A9 W &Y 3 1.6 2 21
93, A 5 A4, 58 1 0.5 1 1.1
7|} 1 0.5 1 1.1

A7 2ZY 1 0.5 1 1.1
Z3A 189 100.0 95 100.0




9) ANLAE Ay R AHGR

AsLdAE = APAE <3k 21> YJEU AT EAA 1898 =
ZFFEdo]l 439 (228%)% 7H kil oloja] dAslEtAFE 427
(22.2%), ArAAH 419 ((21.7%), &34 a5 404 121.2%), +=T¢Y 14

W(74%), 71t 98 (48%) o vergth AgAE %659 T FFEYel
20, AaAY 189, FAFATE 219, YAFBLFE 199, TEF

9 109, 718t THom ehgth WeEke] AfA e 5
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<H 21> X{OHMIZE XHOHXHXHOH 'S 212t (2012~2016)]

A A ZA & A % gAY %
&Y 43 28 20 21.1
Y4t A S 42 22 18 18.9
AR 41 21.7 21 221

L N 40 21.2 19 20.0
TE5Y 14 74 10 105
71 9 48 7 7.4
4 189 100.0 95 100.0
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<H 26> ¢ DBU TOP 1 LINFZI°] BEF vy
No. g A1 *}%1;)”4 E%gg
1 dETYsTHYA 4431 22.66 8.1
2 FEFHIIUS) 3713 18.98 12.7
3 WEARAY 2273 11.62 26.6
4 A F FAAEIZEY 1553 7.94 12.7
5 F4ky 1072 548 5.0
6 A=Y 491 2.51 219
7 7IES A 445 2.28 231
8 APEAL 388 1.98 12.0
9 7JERIAEZA 327 1.67 135
10 FAAEFAZEY 256 1.31 17.5
11 AALEFAAHI Y 244 1.25 9.8
12 ZFEAHEAZA 2 190 0.97 14.6
13 SAFEEFAETAZY 155 0.79 70.9
14 F 4 144 0.74 34
15 ©o]9] 3347 4= 3876 19.81 -
A 19558  100.00 30.3




<H 27> T DBU TOP 6 LT =T Y
=
d = AR AE (%) Eéj_;

AL EAL 1771 56.33 6.18
44 548 17.43 3780060242.00
HEFHo] ) 253 8.05 -

7IEFAE FA 214 6.81 8.05
A4 FA 156 496 49.39
ﬁjiﬁ ASEREESLYG 99 315 1848
AL ZIAYEAEAZY 28 0.89 2043
AL A H =Y 21 0.67 3.62
7| EFo) A 20 0.64 2.55
AETYTIHEAY 14 045 2421
1A 13 0.41 74.08
A7 A B AR 1 0.03 5.00
A548A 9 B-EA 8= 1 0.03 7.00
AzH7)E Ay 1 0.03 10.00
71 A7) 3 1 0.03 8.00
SE2A8FA} 1 0.03 11.00
A 2 FARA R 1 0.03 19.00
AAFA A 2 1 0.03 7.00
A 3144 100.00 167619755.00




<H 28> TH DBU TOP 4 LB ZI° 2R %Y

- A g 2
T T

1 SAFAZESA 337 1173 558
2 A=z 322 1121 237
3 FHFAAzx 212 738 112
4 7|gpstsHA| fﬂlz_?j 205 714 140
5 EEBAZFEEFATIFEAEAZY 193 672 180
6 SEHEAzY 169 588 82
7T f7I1ssHA| EFA Y 153 533 187
8 E=AEARY 150 522 101
9  TIEREFAEY 129 449 230
10 7718 EFA 24 108 376 258
11 oFFH R EA =Y 69 240 635
12 BAYAS]EAALY 53 184 2265
13 = AvjdanzgEsdy 50 174 9.7
14 S EEAZRY 48 167 298
15 ©ol9 = 675 2349 -
& A 2873 100.00  39.7




<H 29> & DBU TOP 3 2HTLUY EF S¥Y

A% A 2EAS

No. Hd 3 =5 (3D
1 Az == 7Y 645 34.55 91.9
2 AxRY 194 10.39 97.5
3 HERMHI U9 148 793 50.0
4 = AmganEEsey 116 621 57.8
5 7t~y 68  3.64 27
6  AATEEHIEA AAA 2 46 246 586.7
7 AW EAHRASESE Y 4 236 5.2
8 AAENAITEFEAZRY 35 187 140.1
9 JIHEEAFAZRYEETEIEY 30 161 274
10 AsAFEFAEY 28 150 133.6
11 EFsEery 27 145 2.1
12 IAZAY 2 118 10.6
13 FrIseAEA =Y 20  1.07 212
14 A7FRAL 19 102 256.4
15 ]9 1257] 4% 425 2276 -
& A 1867 100.00 130.8




<H 30> vt DBU TOP 5 2T EF Sy

A
No > A9 s L
(%) (B4)
1 7EsteAEFAZES 132 777 185
2 F71EsAIEFA 2 130 765 694
3 FAFAAZY 128 753 456
4 SZEAFEERATFEAEAZRY 9% 559 433
5 3| FA =Y 94 553 149.7
6 ZTFANNEAEAZY 92 541 150
7 7IeEAZY 73 430 162
8 F7)slekAEA = 64 377 320
9 FHAY 58 341 132
10 88=v4 48 283 173
11 Z2E7laAEA 2 47 277 523
12 A7 |=wY 4 259 85
13 7EgaEAEFAEdEETS7H Y 37 218 208
14 AFAAFA =Y 32 18 560
15 ]9 1137} Y& 32 188 845
g A 1699 100 842




<H 31> g DBU TOP 2 2T EF oY

Y

A F At} 7 (%) (B2
A4 6 54.55 38.8
PO HAFA A ] 2] 2 18.18 435
A A ESFY 2 18.18 -
A =AY 1 9.09 -

& Al 11 100.00 40.0
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American Industrial Hygiene Association, The Occupational
Environment: its Evaluation, Control, and Management, 3rd Ed,
ACGIH, 2011.

Canada. Occupational Health and Safety Regulations. SOR/86-304.

Damien Burlet-Vienny, Yuvin Chinniah, Ali Bahloul. The Need for
a Comprehensive Approach to Managing Confined Space Entry:
Summary of the Literature and Recommendations for Next Steps.

Journal of Occupational and Environmental Hygiene, 11, 485-498,
2014.

EU-OSHA 67. European Agency for Safety and Health at Work.
Maintenance and hazardous substances—maintenance in the chemical

industry.

HSE. Safe work in confined spaces Confined Spaces Regulations
1997. Approved Code of Practice and guidance. L101. HSE. 2014

Jane G. Pouzou, Chris Warner, Richard L. Neitzel, Gerry
A. Croteau, Michael G. Yost and Noah S. Seixas. Confined space

ventilation by shipyard welders: observed use and effectiveness. Ann
Occup Hyg. 2015;59(1):116-121.
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Occupational Safety and Health Service, New Zealand. Safe

Working in a Confined Space. Department of Labour, New Zealand

Criteria for a Recommended Standard for Working in Confined
Spaces, NIOSH, 1979.

National Fire Protection Agency, NFPA 350, Guide for Safe
Confined Space Entry and Work, 2016.

National Institute for Occupational Safety and Health, A Guide to
Safety in Confined Space, NIOSH, 1987.

OSHA. Permit-Required Confined Spaces. U.S. Department of
Labor Occupational Safety and Health Administration. 3138-01R 2004.

OSHA. Shipyard Industry Standards. U.S. Department of Labor
Occupational Safety and Health Administration. OSHA 2268-11R
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Safety and Health at Work in Confined Spaces. Occupational
Safety and Health Branch. 2000.
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ARE Tl FHe =71 o3 AR W A S JdEE o
Ue AolBE AEE dAdEoR Higol Fuh E=3 il E
< Agete AF Av2 TUIES7d Fekt
@ w719l ®E Aot HEYA = & Foll FEHA FEF AH|
Ads #ws 330 AZgyrt gy od 2 At
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o] AAEE o WASAY TFdaA = <F B
ofojeel whasel FHEEE 87 H o] 75 JrlelM= ANSI/Compressed
Gas Association (CGA) G-7.1-1989%2] Breathing air quality standards

g Hgstm oW ol OSHAOﬂ o AR AFol 7w ek
CFR, 1910.134). °] 7|+ v 2o

Oxygen: 19.5% ~23.5% (20% ~22% Canada)

Hydrocarbon (condensed oil) 5 mg/m3 maximum (<1 mg/m3 in
Canada)

Carbon Monoxide (CO): 10 ppm maximum (5 ppm in Canada)
Carbon Dioxide (C0O2): 1,000 ppm maximum (500 ppm in Canada)



VI ¥ %185

— Odor: No noticeable tastes or smells

- Water Content:

- High pressure cylinder air must have a dew point of at least
-50°F (-45.6C) at 1 atmosphere (14.7psi).

- Low pressure breathing air must have a dew point of at least
10°F (5.56C) below the ambient temperature at 1 atmosphere
(14.7 psi)

- Canada: 5C below lowest temperature, 27 ppm maximum water
vapor

- Total Volatile Hydrocarbons (Canada): 5 ppm maximum

@ S22 e T8 S2E5 =2 uptto] WA SHE Aol

(o]

5ol o8 durElo] F77F B4 $Ht Jorng T

2 If
ol
ol
rot

2

s
FaE AAst vt A Tol Bl A g dr
©® F&2 vtaTo] AMgsts WA= ugs FJH HEo] St
AR AWHY HAE A¥EV AL AFoles vy HA
AE AH&gtt
Holz2d=9l F == QbHe "R Gopa 2go] FHAHsHA T W
s go] tha v, v FU|FEel FAHE A oA E WS
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Abstract

Study for the Manual of Safe Work Programme for
Confined Spaces

Chan-Seok Moon

Dept. of Industrial Health Catholic University of Pusan

OBJECTIVES:

In this study 'Technical Guidelines for the Implementation of Confined
Space Health Work Program’ was revised, and a confined space health
work program and manual for each work type were developed, and a new

database of the confined space workplace database was constructed.
METHODS:

Revise the KOSHA Guides [Technical Guidelines for Enforcement of
Confined Space Health Work Program (KOSHA Guide H-80-2012) and
Technical Guidelines for access permission system of Confined Space
(KOSHA Guide H-156-2014)] in accordance with the amendment to the



Regulations on Occupational Health Standards, including the confirmation of
the location of confined spaces in the workplace and the permit-required
procedures of employers. Develop a confined space health work program
and manual for each work type. To update the database of the confined

space possession business and to establish the establishment plan.

RESULTS:

Compared with the US and Japan, industrial accidents caused by confined
spaces were twice as high as in the US and Japan. The legal standards for
confined spaces were compared with US OSHA, UK HSE, Japan's welfare
work. There is no significant difference in comparing the legal standards of
each country.

Utilizing the latest five-year industrial complex DB (2012-2016), the
disaster situation in the confined space in Korea has been classified
according to the disaster factors(year, month area, season, origin materials,
place of occurrence, cause of disaster, etc.). The causes of the disaster were
hydrogen sulfide, carbon monoxide, and oxygen deficiency. The place of
occurrence  was the highest in sewage treatment plant, septic tank,
construction site, and manhole. By construction sector, construction industry
and manufacturing industry showed the highest.

Integrate Technical Guidelines for Enforcement of Confined Space Health
Work Program(KOSHA Guide H-80-2012) and Technical Guidelines for
access permission system of Confined Space (KOSHA Guide H-156-2014)
and added the rules for the revised Industrial Safety and Health Standard in
2017. In order to update the database data, the data was classified by
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classifying materials classified into each type of enclosed space and
classifying each group classified by category again. There were many cases
where the operation of confined spaces were not classified correctly by type
of industry, and then the on-site confirmation indicated that the manager
was not aware or clearly understanding of the confined spaces. Thus, the
extent to which the operator could perform KOSHA Guide could be

determined to vary the occurrence of the accident of the confined spaces.

CONCLUSIONS:

There was no difference when comparing the legal standards for confined
space of Korea with the foreign countries. The confined space health work
program at the complex is very detalled and detailled. As the industry
develops, it is important to be aware of the importance of a confined space

health work program and to raise awareness of it.
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