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[Abstract]

This study examined the disaster reduction effectiveness of a voluntary disaster prevention management system in industrial
sites, including the prevention of major accidents. The case of developing and utilizing the Daily Safety Index was investigated
as an autonomous disaster prevention management system, and the disaster occurrence status before and after the introduction of
the management system was compared and analyzed. The results show that two major accidents (i.e., three deaths) occurred prior
to the introduction of the management system (7 years ago), but no deaths occurred after the management system was introduced
and started operating (5 years ago), and the overall frequency of accidents decreased. Our study confirmed that safety management
based on the Daily Risk Index can prevent major accidents. Therefore, it is possible to prevent major accidents through

preemptive disaster prevention management using the Daily Risk Index method.
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(2023.1)
Distinguish Energy Telecommunications| Transportation
Defsvlgnated 50 o6 58
facilities(ea)
Distinguish | Healthcare Nuclear Environment
Deggnated 29 40 6
Facilities(ea)
Distinguish Finance Drinking water Cultural property
Designated
Facilities(ea) 8 98 5
Government
Distinguish critical Common duct Total
facilities
Designated 12 28 360
Facilities(ea)

SRS digoR A7E Ads: e
2 Qlsto] Ale] Al At Tl -2 A A
S slstel £9e BelAAs 7 Azl A @
ol v 2abe} BAS 0w A7E Ao, wi
AT A AR 7Tek AR 5L A5, A1)
ke melste] AT AT A Bl Sgu
Alsheerel A Ale] Wgh 54 thek 1A, el A
B @A7EAS] A ol2lel thek £4F B A% Aol
3} ol o] Ay @Yt H90 ik vl el
sl ik AES B3} Aol thsfel mASHE wAE 119
Shek e 1),



Presenting a new disaster
safety management system

{

a new disaster

safety management system Freseiit

Past

Research progress

+  Analysis of management system

Analysis of a new disaster safety management system

History of disaster protection in organization

' Comparison before presenting a new disaster safety management
' system with after

T8 1. AFEM R

Fig. 1. Overview of research scope
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Fig. 2. Analysis of serious disaster by company scale
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Fig. 3. Analysis of serious disaster by cause
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Serious Accident Punihment Act Artcled (1)
(Obligation of Minagement Officer 1 Secure Safety andl Heath)

1. Measures concennirg the estzblishment and
implamertation o 3 safety and heslth
mansgement sster, such sspersonnel,  —>
budget, and rspecton recescry for ciaster
prevention (delegaton of Presidential Decree
n detail)

Enforcement Decree of the Serious Accident Punishment Act, Article 4

(Measures concerning the Establishment and Implementation of a Safety and Health Management
5y

1 i of goals and
safery and health

policies for business or workplace

ion dedicated to general of safety
and health (500 or more people, within 200 construction sites)
7 of work identify and improve hazardous risk

Measures concernirg the establishment and factors
implmertation of measures fo prevent
recurence In the event of a dsaster

. Equipment for disaster prevention personnel facilities, improvement of harmful
risks, etc

Measures concernirg the implementaticn of 5. Authority and budget of the person in charge of safety and health

matters ordered by central adminictrative management, supervisor of management, and general manager of safety and
agencies and Iotal govemments to impove, health
correct, efc. in accordance with relevant

& Arangement of safety managers, health managers safety and health
managers, and industrial health doctors

-

Managerreni measures necesary for the 7. Reflecting the opinions of the workers and organizing a consultative body
periormance of obligations pursuantto - il
safety and heath-related laws (delegation of & Amanualto prevent additional damage to respond to serious disasters and
Presidental Decree in detail) take relief measures is provided
9. Securing safety and health for workersin contract, service, consignment, etc

Semus Accident Punishment Act, Article 5
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Fig. 7. Obligation of Serious Accidents Punishment Act
and enforcement decree of Serious Accidents
Punishment Act
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+ Strategy | e e Revamp{ng nsl§ assessmen_t as a key tool fgr prevention and mitigation

' e J chupanonal Safety ()Yemght and Sentencing Reform

:  Revised Occupational Safety and Health Laws and Standards

+ Strategy 2 + Small business + Focused support for improving safety management capabilties
' Intensive support for  + Construction-M ing + Focus on smart technology and equipment '
' ulnerable sectors such as small  Fall, pinch, bump : Top 3 Incident Types Specialized on-site management  »
' and medium-sized enterprises - Prime Contractor, Subcontractors ¢ Strengthening safety win-in cooperation  «
: + New risks : Prepare for industry structure and climate change H
Strategy 3 e e e ol g;;r):géimvgorakgﬂ Pﬁ;ﬂglolfa;?;‘?few accountability and engagement

' through engpgnert and cleboration. Improve safety and health training content and systems

+ Strategy 4  Realigning the functions of the Workers' Compensation Specialty Agencies

Realigning occupational safety

govemance + Organize emergency response and situational awareness

+ Establishing central-to-regional collaborative governance
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Fig. 9. Strategies and tasks of road-map of serious
disaster mitigation
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Before the Safety Risk Index Since the Introduction of the Safety Risk Index
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Gather data to calculate the risk index
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Rediclogy Work

Calculating the Risk Index
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Electric Power Block

Tool Box Talk
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Onsite safety management activities il

- Issue a risk index
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Fig. 10. Comparing before and after to introduce a
protection management system of serious disaster

. & £
2-1 KALS| L9l ot 2 dat

1) 3493 A

Fﬁ)‘Number of safety inspection citations
@

Number of disasters
(Hospitalized for 3 or more days/ Fatalities)

Daily Risk Index Safety Management :
Operations (Leverage computerized resources)

v v
2011 2018 2020 2022

. Safety
+ | management

al
Company K
Sites

Daily Risk Index Safety
Management Implementatios

a8 11. YYYEHRIS o2l Y AIEA olreY
Fig. 11. Daily risk index safety management operation
effectiveness analysis research model
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Table 2. Number of daily risk index issues by year

Year Level 1 Level 2 Level 3 Sum(ea)
2018 4,398 1 0 4,399
2019 4,455 27 2 4,484
2020 5,246 53 0 5,299
2021 4,652 77 0 4,729
2022 3,902 110 0 4,012
Sum(ea) 22,653 268 2 22,923

3 FARA FWAA BA
KAt 97IAKI g a~Dol A 2011 202233714 w9

E 3. g oy XHAR £E AF

Table 3. Status of safety inspection findings

o7 PHAHAS A Et] =& A YAk 12,268
th A A G $9717H2018~2022 @ 51 )2
2871, W-e9717H2011~2017 : 7¥)e 1161742
2 AR 3337(29%)0) A3 Ao R YEton
A A AN A3 oh) PTHAE 3, 19 12).

HAGANBHAZ

KAR] 971 Ab1a~Doll Hle Al Al Ak Akl Als
ol Tjg Al Aol weh 2R S5E A4
o WAAFE e Aalskglon, Ak 717ke 20114
e 202247440l BAANEA AR 200w
bR} 267(89.7%), APEA 37(10.3%) 02 e,
A A7 AR A thes) LrhGE 4).

- ==

Factory 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Sum?2
a 87 82 148 153 108 80 82 77 161 127 121 73 1,299
b 101 185 184 213 182 167 96 97 132 138 72 17 1,674
¢ 150 90 145 196 238 139 118 125 66 56 82 67 1,472
d 269 169 204 176 144 87 98 92 24 24 41 54 1,382
e 201 127 198 155 187 244 212 190 246 187 151 120 2,218
f 65 71 119 103 63 69 47 62 69 102 124 90 984
g 135 100 108 98 123 77 102 79 67 43 93 58 1,083
h 106 125 95 105 105 76 83 55 58 70 92 93 1,063
i 112 112 110 110 112 105 87 91 74 63 66 51 1,093
Sumi(ea) | 1,226 1,061 1,311 1,309 1,262 1,034 925 868 897 810 842 723 12,268
HHE = 4
i A
RHE i
T H
oE 2 eEEA dmwy T
Fia. 12. Status of safetv inspection findinas
E 4. A5 Noifs| wase TAET
Table 4. Aggregated results of occupational injuries by year
Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Death(ea) 0 0 0 1 0 2 0 0 0 0 0 0
Injured(ea) 1 3 1 4 0 8 3 2 2 0 1 1
Description reriod prior to the implementation of the safety Safety indexlmanag.ement system
ndex management system implementation period
http://dx.doi.org/10.9728/dcs.2023.24.9.2225 2230
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Fig. 14. Reflections on the effectiveness of applying
Heinrich's Law to prevent safety incidents
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