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Abstract @ Accidents associated with hazardous materials, including oil and HNS, in maritime transportation show increasing trend. Therefore,
preventive countermeasures for such accidents should be provided. The purpose of this study is to analyze level of risk on human loss and potential
damage to environment, using data on domestic marine accidents carrying hazardous materials (2002~2014), and identify high-risk accident types for
urgent risk management which needs findings of accident causes and proper mitigation measures. High-risks on human loss are explosion and
suffocation, occurred in process of ship maintenance and tank cleaning. On the other hand, high-risk on environmental damage is spill caused by
ship accidents (collision, grounding and etc.). Especially, spill occurs during loading operation of oil and HNS omnboard a ship. Strict operation
supervision/management and safety education/training on a regular basis could prevent accidents, because human factors such as not wearing safety

gear and careless cargo handling cause most of the marine accidents.
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Table 1. Related studies of HNS
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Table 2. No. of oil and HNS marine accidents (2002~2014)
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Fig. 1. Yearly trend variation of Oil and HNS marine accidents.
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Table 3. Oil and HNS marine accidents type

No. (Initia?(;zl:netm-s Ztt}llg eevent) ach(i);ie(l)'n{s Ratio
1 Collision - Spill 12 0.2449
2 Explosion 12 0.2449
3 Spill by cargo mishandling etc. 9 0.1837

3-1 Spill 8 0.1633

32 Spill - Fire 1 0.0204
4 Human casualty 8 0.1633

4-1 Suffocation 7 0.1429

42 Burns 1 0.0204
5 Grounding - Spill 3 0.0612
6 Fire 2 0.0408
7 Sinking 2 0.0408
8 Contact - Spill 1 0.0204

Total 49 1.0000

Total accidents number Annual average number

Cases 49 3.77
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I AN E X33 QWAL E L 5~61d Afole] SUFgH 1 Minor 0.0020
Aom yey 2 el Sy s S & ¢ Y 2 Moderate 0.0155

3 Serious 0.0575
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Fig. 2. Yearly occurrence trend of major scenario on Oil and HNS marine accidents.
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Table 5. Human loss by accidents type

(Unit: People)

. Fatalities Injured . . Injur.ed X Calcqlgted
Accident type (A) (B) Injury Severity (People) weight fatalities
© (A+O)
Explosion 20 12 MAIS }\/Igl)é IXL?S’ idﬂ@é I;/L?{)S 30 1.3605 21.3605
Sinking 14 - - - 14.0000
Human casualty 12 9 - 5.5825 17.5825
Suffocation 12 8 MAIS 4 (1), MAIS 5 (7) 5.5250 17.5250
Burns - 1 MAIS 3 (1) 0.0575 0.0575
Collision - Spill - - - - -
Spill by cargo mishandling etc. - - - -
Spill - - - - -
Spill - Fire - - - - -
Grounding - Spill - - - - -
Fire - - - - -
Contact - Spill - - - - -
Total 46 21 - 6.9430 52.9430
7} @} Table 5¢F Zro] 2z} Alare] thsle] A Aol YE NFPA 704 Codet= 3}3t&2 9o E2 2l A4S LeR
UlE e A AA 37, AR 5H)E Tl = AREA, 47HA] oA, s, vkg 9 54 Hrol
=, 93 5) wEARE A3 A S(injury scale)$t Bl 094 4 Aol = EA]FFTHOSHA, 2013). ¥ A= £
sko MAIS &H2 okl &l & AEst7] faA zF Bde] B dok LS &
139 ot A=A Atz Qlste] AbgAE 467 ESPSith B Eof Al e 220 Al AHF e
I 5EAE 217 o] wAsEl o, FAAAE AR ftel AL Aol B BAS s AEAS vt 240
o] 5294309 9] A I 7F vhEbt Ao w BAHT vF  FEE] nivkEe] A AT sejete, Edo] 7 AFEA
g AL fFEolA QIS dov|E Fo Atale i, 2 AR ga, vinE S 5] T HAA HE AL
AWPALAL T A2, FEolglon, olF AWI7t 7 = B ofdet B4 AEiAllE AHAA dFS vE F
& Alae Z213605%)0)th theo 2 A4 (17.52509), 7] W&ot}
= (1479) ol
APARRES S - FEel AARY ¥ B %W Table 6. Material’s NFPA heath rating involved in spill accidents
& 7p DA A, 2 Age] Ao ST R ds =
o . No. of NFPA
AWAtaLZE B AP Ao EAHUT 53] 1At Material case rating
T AAoz Q% FAgAr B o] oy, oy Xz & Bunker-C oil 7 2
SF7IE F AA WFY o R FAFe JETt A Diesel oil 5 2
A Al Ao 2 YELRT Waste oil / Sludge 3 N/A
Crude oil 2 2
- 494 @A AL Heavy oil 2 2
37 1] 3= NFPA 704 code =4 119 S 283} Naphtha 1 3
of s FALILY] AAEE LA (Lee et al, 2012)3H= A& & Methanol 1 1
&oto], Atm Q1E AFEAY FEFl 24 224 AF Xylene 1 2
THE wotel dAddslE AEslt Palm oil 1 N/A
Jet A-1 1 2
#7393 = FEF x 4 EZS NFPA H-TE ) Mixed (Benzene / Toluene / Xylene) 1 2/1/2
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Table 8. Results of risk analysis
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