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Abstract — If an accident occurs at work places that handle 'the accident preparedness substances', it causes more
property damage and casualties than accidents of normal chemical substances. Even though various systems and regu-
lations have been operated in order to prevent accidents, techniques for reducing and removing human error, which is
one of the main reasons of accidents, are still inadequate. In this paper, hazardous work digitization, potential hazard ver-
ification, and work evaluation based on domestic technical guidelines have been performed through a case study of the
accident of hydrofluoric acid leakage in Gumi in September 2012, and development of a new risk mapping method has
been studied to supplement existing systems.
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Fig. 1. Number of death due to chemical accidents [9].
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Table 1. Statistics of fire, explosion and chemical release accidents : Number of victim(death)(Ministry of employment and labor, 2013) [9]

Years 2008 2009 2010 2011 2012
Total 18(1) 18(0) 11(0) 32(0) 193)
Fi 10(1 3(0 2(0 17(0 42
Electronic manufacture industry 1re. (1) ©) ©) ©) 2)
Explosion 2(0) 4(0) 2(0) 3(0) 2(0)
Release 6(0) 11(0) 7(0) 12(0) 13(1)
Total 108(10) 115(8) 108(12) 119(15) 128(20)
Fi 2333 402 18(2 354 412
Chemical manufacture industry 1re. (3) 2) 2) ) 2)
Explosion 48(5) 32(3) 40(8) 37(10) 39(10)
Release 37(2) 43(3) 50(2) 47(1) 48(8)
Total 46(2) 43(5) 55(6) 45(11) 65(8)
Fi 8(0 16(1 203 7(1 17(1
PSM industry ire (0) (1) (3) ) O]
Explosion 24(0) 13(3) 21(2) 24(10) 25(7)
Release 14(2) 14(1) 14(1) 14(0) 23(0)
Table 2. IHS calculating table
Classification Intrinsic hazard Score
1 Degree of the risk handling hazardous materials in terms of inventory, temperature, pressure, inflammability, toxicity.
2 Degree of the risk working environment about aerial(high place) work, hot(high fever) work, underwater work.

Total S,
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Table 3. IVS calculating table

P - 8

S e -

Classification  Division of relevance Score
1 Degree of the likelihood when workers is in direct contact with the hazardous material / work / situation
2 Degree of disassembly / assembly work about the plant
3 Degree of equipment change of the existing process
4 Degree of mutual relevance with the work and the process control system
5 Degree of mutual relevance with the work and the safety system
6 Necessary degree of(Degree of necessary) block / release of the plant
7 Necessary degree of(Degree of necessary) special approach
Total S,

Table 4. FS calculating table[10]

Frequency of working Score (S;)
More than twice a day 6
More than once a day

More than once a week

5
4
More than once a month 3
More than once a year 2

1

Less than once a year
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Table 5. JSA application work in chemical workplace [13]
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- The work that install electrical block or isolation system
- The work for release of pressure system or separation

- The work that access limited space

- The cargo work for chemical substance drum

Division of specific
works

In the case of chemical handling
workplace

- Raw material transport work
- Pressure (water pressure and confidential) test work
- Chemicals cargo work at storage tank and Tank lorry loading work

- Radiation handling work

- Weight handling work

- The work that replace the catalyst

- The work that separate the heat exchanger, etc.
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Table 6. Safety measures for hazardous work[14]
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Work type

Requirements for safety measures

The work of handling hazardous substances

Hazardous work
The dismantle work of dangerous equipment

- Setting the work area (Warning signs: Do not enter)
- Measurement of dust gas

- Measurement of dust concentration

- Blocking valve and attaching block sign

- Installing blind patch and attaching sign

- Opening container and releasing pressure

- Processing and release of hazardous substances
- Processing and cleaning inside the container

- Inert gas replacement and ventilation

- Attachment of Power outage and lock label

- Ventilating equipment

- Lighting equipment

- Fire extinguisher

- Safety equipment

- Safety training

- Presence of operating personnel

Table 7. IHS and FS in workplace used HF

Intrinsic hazard Frequency

Work Type Score of each question

IHS Score FS

1 2
HF tank lorry loading and unloading work 3 3 1 5 0.8
Waste drum cutting work 2 3 0.75 5 0.8
Tent installation work 1 3 0.5 3 0.4
Table 8. IVS in workplace used HF
Intrinsic vulnerability
Work Type Score of each question VS
1 2 3 4 5 6 7

HF tank lorry loading and unloading work 3 3 2 2 3 3 2 0.78
Waste drum cutting work 2 2 1 1 2 1 2 0.28
Tent installation work 1 1 1 1 2 1 2 0.14
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Table 9. Preliminary and detail work evaluation of HF tank lorry loading
and unloading work

v~ Preliminary work evaluation

Preparation for cargo handling » Tank lorry/process connection
» HF transfer P ---

v~ Detail work evaluation

- Preparation work for cargo handling

1. Measuring weight of vehicle and safety education

2. Moving and parking tank lorry to HF cargo handling workplace
- The work of connecting process with HF tank lorry

1. Preparation of HF loading and unloading work

2. Check of tank lorry/process Transfer pipe
- HF transfer

1. HF loading and unloading work

2. Check after completion of the transfer
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Table 10. Job safety analysis and safety measures based on detail work evaluation

Tank lorry/process connection work Hazard Safety measures
HF release - Installation of access warning sign and setting work area
Preparation of HF loading and Fire and explosion - We'aring safer shoes, safety helrpet and'face shield, etc. . . '
unloading work ' - Using of vehicle ground connection equipment (groupd connection clip, switch)
Fall accident - Supporter for wheels and installation of vehicle warning sign

- Measurement of gas concentration, placement of fire extinguisher

Connected hose separation - Presence of operating personnel
Vented gas release - Confirm of Hose connection part with eyes and hands

Check of tank lorry/process transfer pipe

Selection of accident
preparedness substances and
workplace

)

Collecting data of
a property of matter

l

Conduction of
human error analysis

l

Calculation of potential risk
exposure index

l

Decision for Hazardous work assessment Selection of
priority of hazardous work | potential hazard elements

l 1

Conduction of
job safety analysis

Confirm of
evaluation and
analysis result

No

Selection of task-specific for work
prohibition area based on a Safety measures
properties(flammable/toxic) of chemicals

Applies to workplace layout

Fig. 2. Flow diagram for representation procedures of hazardous work.
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