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Abstract @ HNS, including crude oil and products, shipments have increased. The risk analysis of HNS has assumed the importance, especially in
maritime transportation area. There are various forms and kinds of HNS and the consequences of an accident are serious. In order to provide
practical measures for preventing accidents, this study analyses the potential risks of HNS on maritime transportation accidents at domestic sea by
using Event Tree Analysis. This study carries out risk assessment with F-N curve and risk matrix focusing on liquid cargo carriers (Oil and Products
Tanker, Chemical Tanker, LPG/LNG Tanker, etc.). Explosion and sinking, suffocation indicate high consequence when on collision represent high

probability. Improving human errors should be the main factor to mitigate risk on human lives.
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Table 2. Definition of HNS

Convention or Act Name

MARPOL 73/78 Harmful Substance
SOLAS 74 Dangerous Goods

HNS Convention Hazardous and Noxious Substances
OPRC-HNS Hazardous and Noxious Substances

Ship Safety Act(Korea) Dangerous Articles

MARPOL 73/78°l = 3l A4 & Al ol = EBARA #
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Table 2. Classification by HNS Convention

Z(HNS) & d-&FAL e

=
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A

Table 4. Arrival and Departure of Vessels in Domestic port

HNS Material Type of Ship Unit : No, %
0il Crude Oil, Asphalt, 0il Total Liquid Cargo Carrier(A) Container
(MARPOL ANNEX ) Heavy Oil, Naphtha, etc. Tanker Year ©) Sub- Crude Oil il PG/ ship A/C B/C
: Ui o ) ) Total  Oil Products T NG (B)
Noxious Liquid Substance Acetic Acid, Ammonia. Chemical
Carried in Bulk Sulfuric Acid, etc i Tanker 2000 385333 114039 2939 79833 23463 7804 4294 2959 11.15
(MARPOL ANNEX TI) ’ 2007 401875 116790 3,135 80944 24864 7847 45510 2906 1132
Dangeré)us_l?dlq_uldB&lllEstance Benzene, Xylene, Chemical 2008 418548 115096 2935 78771 24969 8421 43,732 2750 1045
arried 1n bu Toluene. etc. Tanker 2000 395634 119083 4,546 81277 24610 8650 41,806 30.10 10.57
(IBC Code) ?
o Hagard 1 2010 403209 121253 4,087 8206 24873 8087 47446 3007 11.77
angerous, Hazardous an —ap.
Harmful Substance, Material Car, Paint, Explosives, Container Source : SP-IDC(2006~2010)
and Articles in Packaged Form Raw Cotton, etc. Ship
IMD
L Lo 2.3 HNS A28t &3
Liquified Gas LPG, LNG, Butane, LPG, LNG = o =
(IGC Code) Methane, etc. Tanker Table 55 o)l A A3k %— ¢} HNS ASE ) AH
Liquid Substance Carried in . = WA E= g1, A o 6. o
Bulk with a Flash Point Not Acetal, Allyl-acetate, etc. C,?;nnl](lgfl € FEARLE R 20124 de 1682 Hal 9
Exceeding 60°C Aol A ikt o 2 aFstd %3}3517} 3 el A o] A %
Solid Bulk Material Processing uk ols wWo] Alel = A2y 9 o pa%e) 3]
Chemical Hazard Limestone, Sulfur, etc. C]zgli]::r G2 ol 1 ] }- e =0 QME]—' ]9} &el HNS 3
(BC Code ANNEX B) A BN = WX R oAl ] HA A o]
Residue WAl o] 9k
Total About 6,000 kinds of Cargo

Source : Developed by authors based on Korea Coast Guard(2004; 2007)
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HNSg] Lk 55%5} 78 A
o sk F oF 5% ¥
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Table 3. Trend of HNS Maritime Transportation in Korea

Unit : Thousands Ton, %

Table 6. Major Accidents of HNS Maritime Transportation in Korea

Year Location Vessel Material Accident Type
Name
1993 Port of Deasan Frontier Naphtha Human Cas'u,:?lty,
express 157 people injured
Crude oil
1995 OfEYC?S” Sea . hd Bunker 0il Spill
0as PIEe pyel 0il €
. Suffocation,
2002  Port of Yeosu Pioneer Mixed Cargo 7 people killed
Sludge ..
and injured
p007  Off Taean Hebei 0 o 0il spill
Coast Sprit
Explosion,
g01p  Off Incheon o3 Petrol 11 people killed
Coast -
and missing

Total HNS(A) Oil&
Year (¢ S0 Solid  Gas Liquid Packaged P“EdB”)CtS AC BC
2006 1036343 18,155 74815 50055 42405 13880 275932 1747 2661
2007 1,093480 190469 7RO 51056 45148 15366 282720 1742 2586
2008 1139088 215520 9587 55691 47408 165483 2872 1892 483
2000 1076541 227320 10389 51169 51336 20965 282,157 2112 2621
2010 1204068 254@5 119153 61607 56759 17,106 284434 2115 B

Source : SP-IDC(2006~2010) and KOMDI(2012)
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Table 63} o] 6THAIZ Lol A= MAIS A %E ©] &3}
of FdAE AMEAR gakelaial gk wla gl
373 MAIS 7159] VSL(Value of a Statistical Life)S 715X
2 A8t

N

R

Table 7. Weight of Injury Severity Level

MAIS Level Severity Fraction of VSL
MAIS 1 Minor 0.0020
MAIS 2 Moderate 0.0155
MAIS 3 Serious 0.0575
MAIS 4 Severe 0.1875
MAIS 5 Critical 0.7625
MAIS 6 Fatal 1.0000

Source : U.S. Office of the Secretary of Transportation(2008)

TP AE FgAl el AP AR Sakdk - 89, S,
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Table 8. Number of Calculated Fatality for Each Scenario

Calculgted Fatality Injured Injury Severity Imqedx
Fatality (A) (B) (People) Weight
(A+Q) ©
S1 0 0 0 - 0
S2 12 12 0 - 0
S3 2.0575 2 1 MAIS 3(1) 0.0575
S4 0.0885 0 3 MAIS 2(2), MAIS 3(1)  0.0885
S5 0 0 0 - 0
S6 0.0575 0 1 MAIS 3(1) 0.0575
S7 0 0 0 0
S8 0 0 0 - 0
S9 16 16 0 - 0
MAIS 1(2), MAIS 2(1),
S10 7.1420 6 8  MAIS 3(3), MAIS 4(1), 1.1420
MAIS 5(1)
S11 14.3375 9 7 MAIS 5(7) 5.3375
S12 4.8200 4 2 MAIS 3(1), MAIS 5(1)  0.8200
S13 4.1875 4 1 MAIS 4(1) 0.1875
S14 0 0 0 - 0
S15 0 0 0 - 0
Total = 60.6905 53 23 23 7.6905
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Fig. 2. F-N curve of HNS Maritime Transportation Accidents
(2002~2011).
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Fig. 3. Risk Matrix for Scenario Selection.
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