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Abstract — Chloric acid is a toxic chemical and the risk of facility handling chloric acid was assessed from the list of
accident scenario to provide countermeasure to keep the vicinity safe. Accident scenarios were listed by using MSDS
and process safety information. The scenarios having effect to the off-site were selected and assessed further according
to guideline provided by Korea government. Worst case and alternative scenarios including other interested scenarios
were evaluated using ALOHA. Each evaluated scenario was assessed further considering countermeasures. The results

showed that the facility handling chloric acid is safe enough and needed no further protections at the moment.
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Fig. 1. Fishbone diagram of risk assessment procedure.
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Fig. 2. Schematic process of hydrochloric acid production.
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Table 1. Sitings around hazardous facility

Facility Details
Population 320,000 [as of 2012]

Resident 120,000 [as of 2012]

Industry 27,000 [as 0f 2012]

Rice field : 7,283,201 ha
Agriculture Tomato : 32,066 ha
Chilly : 5,785 ha
Running water N.A.

Table 2. List of protection facilities

Facility Protection type Distance to hazard (m)
N.A. N.A. N.A.
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Fig. 3. Consequence distance calculated by ALOHA.
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Table 3. Operating conditions of 5 main process hazards of chloric acid handling facility

Operation condition

Hazard Device Chemical Capacity (ton) Temperature (°C) Pressure (Kg, o)
Max. storage HT-101/102 35% HCl 30 Amb. Atm.
High temp./pres. - - - - -
Toxicity HT-101/102 35% HCl 30 Amb. Atm.
Maintenance Tank lorry 35% HCI 10 Amb. Atm.
Light Component
Table 4. List of scenarios for consequence analysis
Scenario Temp (°C)  Pres. (atm) Chemical Phase  Leak height (cm)  Distance (m) Remarks
1. HCl storage tank-toxic release Amb. Atm. 35% HCl Lig. 140 339 Worst scenario
2. HCl storage tank pipeline-toxic release Amb. Atm. 35% HCl Liq. 78.2 136
3. Tank lorry inlet-toxic release Amb. Atm. 35% HCl Lig. 16.5 47
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Table 5. Summary of risk evaluation for the worst case scenario

23

Initiating event Frequency Num-ber Passive protection Active protection Sum
1 Pressure Vessel Failure 1x107° 0 - - - - - _
2 Piping Rupture/100m 1x107 3 1x1072 [P-2] - Ix10M[A-3] - 3x107
3 Piping leak/100m 1x1073 5 1x1072 [P-2] - Ix10M[A-3] - 5x10°
4 Atmosphere Tank Failure 1x1073 2 1x1072 [P-2] - Ix10M[A-3] - 2x10°
5 Gasket/Packing Blowout 1x102 12 1x102[P-2] - Ix10T[A-3] - 1.2x10%
6 Turbine/Diesel Engine overspeed with casing breach 1x10% 0 - - - - - -
7 Third-party intervention(external impact by Back-hoe, vehicle, etc) ~ 1x10~ 0 - - - - - -
8 Lightning strike 1x1073 0 - - - - - _
9 Safety valve open (Failure) 1x1072 0 - - - - - -
10 Cooling Water failure 1x10"! 0 - - - - - _
11 Pump Seal Failure 1x10"! 0 - - - - - _
12 Unloading/ Loading Hose Failure 1x10"! 0 - - - - - -
13 BPCS Instrument Loop Failure 1x10"! 0 - - - - - -
14 Regulator Failure 1x10"! 0 - - - - - _
15 Small scale external fire 1x10"! 0 - - - - - -
16 Large scale external fire 1x1072 0 - - - - - -
Risk considering protections ¥ [(Freq. x No.) x (Passive protection) x (Active protection)] 1.2x10%
2o A9 E 2, 33 Ay 20 dsiA = dAEe] HAS AL Table 6. Protections by maintenance
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4. OIFN =g dlo} M-2 Plans on self test 1107
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Table 7. Risk of interest scenario according to the protections applied

SIs7) 54 AR ol AR R ofok 1
g3l o2 = &4 A oA P-12 Dike, P2
Underground drainage system, P-3sms Open vent with no valve &
HeRle 5524 s oA A-1E T 23/AA), A2 s,
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Scenario Device Chemical Risk with protections Risk with maintenances

HT-101/102

Worst case scenario Chloric acid 35% HCI 8.04x1073 8.04x10°
storage tank
HT-101/102

Alternative scenario Chloric acid 35% HCl 7.80x1073 7.80x10°

storage tank piping
Accident scenario 1 Tank lorry 35% HCI 2.48x10% 2.48x107
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