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EXECUTIVE SUMMARY

Developing Response Measures for Port
Dangerous Goods Container Logistics Supply

Chains in Disaster and Emergency Situations

Na-Young-Hwan Choi - Dae-Hyeon Kim * Ah-Rom Kim-
Jeong-Jun Bae

1. Background and Purpose

1) Background and Necessity

= The importance of dangerous goods management in port and
land transport stages is growing in accordance with the
government's strengthened disaster and safety management

framework.

- Increase the need to refine disaster response systems and

advance dangerous goods management standards

= The advancement of industrial structure has resulted in an
increase in dangerous goods throughput and an intensified

operational burden at major ports

- Diversify the types of dangerous goods and expand the potential

Xi
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for handling risks

Accidents occurring throughout the port-inland transport
process raise the possibility of critical consequences
including disruption of logistics functions, environmental

pollution, and human casualties.

Strengthen the imperatives for preemptive management in

response to escalating multifaceted risk factors

Domestic and international accident cases identified
structural vulnerabilities including information deficiencies,
procedural inadequacies, and storage-handling management

limitations.

Raise the need for improving dangerous goods management

systems

Whereas major foreign ports have established integrated
management systems encompassing facilities, workforce,
information, and institutions, domestic response systems

remain insufficient across all supply chain stages.

Identify the need to strengthen core elements including training,
dedicated facilities, alternative port procedures, and

information integration

Existing research concentrates on single-facility or partial
regulatory approaches and lacks supply chain resilience-

based studies.

Increase the need for developing comprehensive supply chain
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management frameworks for disaster and emergency preparedness

2) Purpose

= This study reviews disaster and emergency cases involving
port dangerous goods containers and develops response
measures to ensure logistics supply chain continuity in

disaster situations involving land transport.

- Analyze the impacts on dangerous goods logistics supply chains
based on disaster and emergency cases occurring in port and

land transport processes

- Assess the current status of dangerous goods management and

response system conditions in port-linked land transport stages

- Examine dangerous goods container management and supply

chain response systems at major foreign ports

- Comprehensively analyze specific risk levels and accident
impacs degrees by dangerous goods types at major ports in

Korea

- Formulate response measures for port dangerous goods
containers against disasters and emergencies based on the above

findings

xiii



2. Content and Methodology

1) Research Scope

Xiv

The research scope covers the entire supply chain involving
the movement and handling of dangerous goods containers

across port and land transport stages.

Incorporate multidimensional factors including facilities,
information systems, human elements, and legal-institutional
frameworks throughout port-road-rail transport operations into

the analysis

The spatial scope encompasses the full range of port
loading-unloading, transfer, and storage processes as well as

road and rail transport stages connected to inland regions.

Establish the continuous supply chain flow between port and

land transport stages as the analysis target

The scope of disaster includes major disaster categories
including natural disasters, dangerous goods-induced fires
and explosions, facility malfunctions and accidents, and

terrorist attacks.

Categorize impact factors on the dangerous goods supply chain

according to disaster type

The scope of principal agents encompasses all entities with
direct and indirect participation in the dangerous goods

supply chain.
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- Incorporate terminal operators, transport and cargo handling
companies, government ministries, local governments, and
disaster response organizations such as fire response and

environmental agencies

= The content scope covers an analysis of management system
conditions and vulnerabilities centered on human factors,
facility infrastructure, legal-institutional frameworks, and

information systems.

- Examine standards, operational practices, and problems for

each element to derive structural factors

2) Research Content

= Through an analysis of domestic and international disaster
and emergency cases, this study examines the characteristics
and influencing factors that have emerged in dangerous

goods logistics supply chains.

- Review domestic cases such as Ulsan Port and Pyeongtaek Port

and international cases including Tianjin Port and Beirut Port

= This study identifies the dangerous goods management
processes and operational status within the port-land

transport linkage structure.

- Document the phase-specific procedures across loading-unloading,
storage, transfer, and dispatch operations, and the operational

realities of legal-institutional frameworks, facilities, and information

XV



management systems

= A comparative analysis is conducted on dangerous goods
container management approaches and supply chain

response systems at major international ports.

- Identify structural attributes of management procedures,
institutional arrangements, and information connectivity

systems

= Risk factors and impact ranges are assessed based on risk
analysis data categorized by dangerous goods types and

accident impact information from key ports.

- Compile key elements regarding risk ranges by cargo type,

handling conditions, and impact scope in accident scenarios

= This study consolidates improvement strategies for dangerous
goods logistics supply chain preparedness against disasters

and emergencies.

- Derive implications identified in facilities, workforce, legal-

institutional frameworks, and information systems

3. Result

1) Summary

= Based on domestic and international dangerous goods
accident cases, this research extracts key vulnerability

factors that affect the entire supply chain.

Xvi
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Identify critical factors in damage escalation, including dangerous
goods information omissions, lack of inter-agency coordination,
and delayed initial response

Identify common vulnerability factors through comparison of
international cases such as Tianjin Port and Beirut Port with

domestic cases including Ulsan Port and Pyeongtaek Port

Structural limitations in domestic port dangerous goods

management systems are confirmed.

Uncover management gaps such as lacking inter-agency
cooperation  structures, missing port-tailored response
protocols, and deficient integrated information platforms

Extract improvement requirements for institutional and operational
aspects through comparison of domestic and international

management systems

Based on dangerous goods risk analysis categorized by cargo
types at major ports, this research identifies factors determining
risk level variations.

Find elevated risk levels for particular commodities including

HS 382499 and HS 271019

Confirm cargo volume and handling frequency as significant
contributors to risk assessment, with variations occurring according

to port-specific cargo throughput structures

Spillover effects on port operations and supply chains are

derived from dangerous goods accident impact analysis.

Confirm potential damage to infrastructure such as cargo handling

xvii
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equipment, berths, and yards along with operational disruptions

Raise possibilities of secondary damages including domestic and
international logistics delays, environmental damages, and

increased social costs

This study applies Fuzzy AHP to prioritize response measures
and present sequential priorities for policy implementation.
Revise dangerous goods-related laws, strengthen dedicated equipment
systems, and develop disaster and emergency response manuals

Reinforce infrastructure management, enhance inter-ministerial
cooperation, and establish an integrated information platform

Improve handler training, upgrade safety manager education,

and strengthen disaster and emergency preparedness training

This research identifies the needs and directions for legal
and institutional improvements.
Requiring supplementation of provisions related to dangerous

goods storage, education, and transfer within the Act on the

Arrival and Departure of Ships
Propose long-term necessity for enacting the Regulations on

Safety Management of Dangerous Goods at Ports (tentative title)

Improvement directions for follow-up tasks and industry
issues are presented.
Extract requirements for estimating dangerous goods storage

volume, sophisticating impact evaluation, and studying modal

shift-oriented supply chains

Identify industry issues including storage yard space shortages,
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excessive workload for safety managers, and inadequate

inter-port consultation body operations

2) Policy Suggestions

= It is necessary to establish a phased implementation roadmap
for port dangerous goods logistics supply chains in preparation

for disasters and emergencies.

- Determine legal-institutional enhancements, dedicated handling
system reinforcement, and response manual formulation as
primary priorities through Fuzzy AHP analysis

- Fuzzy AHP analysis findings designating legal-institutional
enhancements, dedicated handling system reinforcement, and
response protocol formulation as primary priorities

- Identify infrastructure management enhancement, inter-ministerial
cooperation, and integrated information platform development
as secondary priorities

- Designate handler training improvement, safety manager education,
and disaster and emergency drill enhancement as tertiary
priorities

- Confirm the need for developing year-by-year implementation
schedules aligned with priorities and establishing long-term

deployment phases

= Enhancement of legal-institutional structures for port

dangerous goods safety governance is necessary.

- Require reinforcement of provisions concerning dangerous goods

Xix
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storage, handler education, and transfer safety protocols under

the Act on the Arrival and Departure of Ships

Call for standardization of self-safety management plans and
clarification of disaster preparedness procedures

Propose establishment of port-specific regulatory systems

through long-term enactment of the Regulations on Safety

Management of Dangerous Goods at Ports (tentative title)

The research identifies the necessity of developing dedicated
dangerous goods storage yard design and storage capacity

calculation standards reflecting terminal conditions.

Raise necessity for calculating dangerous goods storage volumes
considering environmental and facility characteristics near

terminals as well as properties of dangerous goods

Call for establishment of storage capacity standards based on
precise analysis of explosion and fire impact radius and

cascading damage potential

It is necessary to develop a survey framework for evaluating

dangerous goods accident consequences.

Underscore the need for building an integrated impact
assessment framework incorporating infrastructure, equipment,
and human damage alongside environmental and societal costs
Require precise assessment research considering terminal-specific

facility and equipment status as well as surrounding area

conditions
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Strategies for stabilizing supply chains through modal shift
in dangerous goods transportation need to be formulated.
Require review of modal transition strategies toward rail and
coastal maritime transport to reduce heavy reliance on roads

Require construction of incentive-oriented policy designs
incorporating comprehensive logistics costs, environmental

costs, and accident costs
It is necessary to activate inter-port cooperative mechanisms
and institutionalize policy dialogue forums.

Need to expand existing Busan Port-focused consultation body

frameworks to other ports to ensure practical effectiveness

Propose reflecting field challenges and strengthening policy
connectivity through policy forums based on an industry-academia-

research-government collaboration framework

xXxi
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o] AT A AFtollA SEEIL QlthoD ol= B9 97 820s 5Y
Az vty B A4E TEFT 4 vk 3ol Stk

B 7o BT s Trl o] (E 4-D3t 2ot 7 89
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H‘—|E A= S|A . N = =
(Frequency) AZFL2EQ Bl Xi/Xmax x 10 0~10 |ZFSHiE S2
Wegyy | SRESE Xi/Xmaxx 10 0-10 53
S =

=5} o5 KA (Ri
Z&t 218 H== (Risk Score) 1492453

A= Saaty(1980); Chen et al.(2008)2] A2 & HIZOZ XAt &4

712 AFoAE 9P BAL 95t fELA 7|b B} tiekshA 5=
Yo gt} & £0], Kadir et al.(2020)2 F8 7] 9330S =
%’3}.1' A7t A2 718 AN 2 Likelihood—Severity EGAS

23 AH=E SHSHIE Chen et al.(2024)2 AFE AgolY HF

61) Chattopadhyay & Rodriguez(2018); Valipour et al.(2018); Bohra & Anvari-Moghaddam(2022)

127



I gt Rt 2 ZENAS B4R, AHP B 2] SR8 71He
£
=

A +E= 7R

o]2Jo % Saaty(1980)= AHP 7|9t th7|& AREEA 71olA &
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5] 87 ARt Aol E;‘B_] %Xﬂ‘ﬂﬂﬁé}%ﬂ?(ICAO)Q} S=hp e
oM AYE B7F Al AL E=(Severity) B9t 0}‘43 I I R
(Likelihood)? =& 7]Q(Exposure Opportunity)s 7 18T A<
Hiska ot ol HIETE &2 AHEEYsE *e”élx—i% He a3t
AA U= AARE

2 AFol M= lEioP =A| 713 WA AYPAt, 1o -t
Al- =5 ZoF &

F2 BA G0 And 99| o]y =
2209 59 U2 AU GO, W A FHL Y Bho] Fu
& 5 OJFSAL AR $UE ol —E_

U8 SR A9, DY IAYES 2W v U S 9=F
feks B4 5O olod 5 glon, o] B Udt EAFL Y
of AIA| AL A G et 24 a%low AT 4 Yee AN
oh B3] hoA o), AEh B, RAA SRR 5L Hgee] vt
sfeba] uheAat 2% 33 s Aol AR AR F7Ke 4 ek Aol
cheo] Qiel Aol Aol Sk

dlE Eof, ‘NFPA 400: Hazardous Materials Code(2021) 9|A= 2
HE9 TF 4 Sl wet o8 AAE, A9 A, A de] 21 5=
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A9 FHYEAHREZH(TRASS, Trade Analysis Service System)d}
A9l B EEZH(UNIPASS)OIA 43t ol A=E Fs UN
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(1) oy =& & &8
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#

2 A7+= AEE HH oY Hgt A4 4= s =Ue] 34
A 9 YEARE 7|HO = Hlo[EHE A3 WA, A¥E 2R 4
Xé—”i T52 9ol e=siArdEAAREC] AlEsk= IMDG Code 71
= 555 283 o9 552 SAIA}KUN) Abst 9dE &5 A
7} 99¥3](Sub-Committee of Experts on the Transport of
Dangerous Goods)ol 98l AQE fAE AEE $FolL o,
202549 89 149 7|20 F 286270 FEo| A= Y.

N

]

)4
HU L OHH

E]?_,

Z} gH=of&= UN ¥ (UN Number), IMDG SiA 2 AR F= 4]
5 (Proper Shipping Name, PSN) 59 4] A HEH7} 235
UoH, & AFqA = olF 7l E FU TEAE ¥ 7Y 542

(O 4-1) SIZFHAISSHAIR HIEZ IMDG Code YIEE 22’ 0|A|

=2 [ unno - =0l

ES0AM STHE XEQID HUT2S SSSTUTR ZHOITIAAM

=¥ UNNO S(EE 53) 22me EYSS(PG)  HIMZX|ATHEMS) BH2EFBPsN) S8 N FOIAT

1 0004 11D FB 57 AMMONIUM PICRATE dry or wetted with._. =7
2 0005 1F FE s CARTRIDGES FOR VWEAPONS with burstin. =7

0006 1.1E F-B 53 CARTRIDGES FOR WEAPONS with burstin =7
4 0007 12F FB s CARTRIDGES FOR WEAPONS with burstin. =7
5 0009 126 F-B 5% AMMUNITION, INCENDIARY with or with. =7
6 0010 126 FEB s AMMUNITION, INCENDIARY with or with =7
7 0012 14s FEB 5% CARTRIDGES FOR WEAPONS, INERT PROJ... =71
& 0014 145 FB S-x CARTRIDGES FOR WEAPONS, BLAMK or =7
e} 0015 126 R FE 5-X AMMUNITION, SMOKE with er without b... =7
10 0016 136 E=7E FB s-X AMMUNITION, SMOKE with or without b... =7

A2 SHEEHAIISS ALY, IMDG Code YIS 22 ZAH(ZMA: 2025.8.1.)
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AU FAEA

(TRASS)= Bofl &t & AoA= IMDG Code 71&9] A¥E &

Eof Z3tE UN ¥3, IMDG FE,

Aom, A dute a9, o), BA, EF 5
ol A= 3 BAFH. o] XS B 24 A
Code?t #F =E=0om, fd=9] Rl 3

o

Q8 4-2) BNHZFEEEE HS A

PSN 52 TRASS®
FEa5T AAMES Code)2t AABH] A3l i Ads +JR

A
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T =of
/o] g
7 A

SH JMSE GAl

gAY YRE

CUP (Customs Law information Portal)

®

| FEETIR

n | | gz

n YHEY

2 kL

HoIIs

Ly |

HHHS « 2ASEHE SMSF(UI-ULS-0201-016Q) Home » M7HS » HSEE , BHEE
_ ® o6 B &HEM > B BRAB. | &8N > 3 3BuSE. | a4 PITRE Q
HSHE -
. 428 - o= % (8 =2k 20254 ] =
= - 3801 A= Eaus N PIVES |
+ HSBI&A * F3s02= BHE, B #2 #e 0
. segs -
. mges Hss03= & Aglutinantes preparados para -
. © H38043 SHHEZZ HZT 0 471, : 4
e EIIEA moldes ou para nicleos de ol
+ Hstl - H3805% ZEIAHR - SSEH U - i procstos auimicos o =
o * 38062 2%(rosin) + $HIHT OIF... o s P =
- HAHSHEE * H3807Z S(KRIEIE, S(REIER, 8. O)Z wevparagoes as in Lfs rias ﬂ
— - 38082 AEH « AAHED - 2 3824 e quimicas ou das inddstrias =
s nns - M3809% BATIEH, BN BTE - .. z9 conexas (incluindo os constituidos a
B - N3s10s FameNElS Hx| EA. ER por misturas de produtos ol
sl * H38113 QHE|S{anti-knock)H - 42k naturais), néo especificados nem ﬁ'
* Ki3g12= ZHot R IFEEEA, 1. compreendidos noutras posigées. -
e 7ol - M313z 231718 ZAEY HUE, ) =]
S N -Aglutinantes preparados para o)
* H3814= R7IZEEH St AlH(thinn.. =8 gZHEeel =0l ) =
=228 ILAE - H3815= WIS AR - HEETI - 3824 10 00 P moldes ou para nicleos de 126% 5
* XI3816= L{SHAIHME « LjStR 2EHE fundicao E
s=zg oM v L . F:
A gd ST R ISUHSUS  Carbonetos metilicos nio g
A ol o s
FAQ A o 3824 30 00 EEAL 34FZHL ZHE0  aglomerados, misturados entre si 126% -
FEEEER Tl i sl -
- o yeith ou com aglutinantes metalicos B
A S (ol ~Aditivos preparados para i
- H CF} AHES« 22EI2E .« Z32|E m
- 3824 40 00 cimentos, argamassas ou 126% =
- 2 & =H H7H
_ concretos (betdes) a
* Hi3824% HZH =
- A 25 - Eltshg 22Er2 2t BB 2 -Argamassas e concretos (betdes), Cal

A2 SIRRFAEAHELE(HMA: 2025.8.1.)
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k. =A, Nl TRASS AHRE viCoR i ot 29 A& 7€
oz AEsileH, AR, $EFS wEY =Y & Be E_ELIL‘%* e

PAE 710z 24
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7—1‘ X]"%: E‘r%’% 2 AolE AlARKAL A2 Bl 7Rs o= F{Tgh v

Z

=
ek, AHOR B Wt B 55Y P Y
2 7k geid 919 42 YR ow sk

Furd HF 54 gt FRH0E AiH Woz B4 AE AAT

(1) 24 Znt Qof
20244 71& 2 FQ 57 FVHFEARY, QAT T4, ¥
D Aoz AIE Agoly £&2Y ARE 53 B4 23 HS
Code 382499(71et SFHAIEF)et 271019(4-5-4l %
oA T5ZHoZ A9 YUE EEo7 et

352 g Ve & 5 E*‘?-Oﬂ/ﬂ 2 FAE Elen, IMDG
Code’d Class 3(R13Hd HAIF) 2 L Class 401948 AR sid
sto]| whet 11 = (Severity) ESE % ol FEOoF WL o]

sl Al ®ig=2] 7Ishs Sl AR S {1 AaeollAl Ao ¢
prisg

o]2lo]:= HS Code 320890(=% - HAER), 293090(7 |6t E45H}E)
S0l F8 PN wEEHoz AJHHl #233oH, 250300(F),
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Tk AHH Che) EeriEe ZE0|Y YEE B4 U %EE Bt 04

220890(7 |8t ), 720221(27AIF) 62 FHE= &9 Aol 2
478 F ol A8 deE vEith ol A= AEove e
=8 = 7RI PIER Agofete, 54 52 A= A |
A Felel w2k 4 Qlse Hole

CHE St =2
Code  EZZ UNNo 'C“f'aDSS (& S8 BB oINist mos Hes 2iat
(29) X|a
1001, o
MER 000 42 (226) (229) (2.31) (2.21) 3.01) (1.80)
Mo ©
271019 :(;:);H;T 325 3 2% 2% sW 28 19
5319) 1268 = (1.95) (1.96) (1.77) (2.00) (3.40)
7|EbHI 1 1139
: 39 39 29 29 59
HERT ,
080 B E M e % (s (189 (181 (180) (181)
.. 1105
7|EHH|ERA 49 59 _ _ _ _
2019 amgr M 342 (179 79)
- 591 | 49 79 69
J|Et == = - _
220890  JIERR 30655 3 o 1o (7 o
HLME ° o o ° o
H2Al2] = T 7% 109 A 79 _
720221 ("f; 1113945 43 (1.72) (1.73) (1.68) (1.82) (1.73)
sosoop JELEE IOl zan 7o e 7]
HHE  hper A2 (166) (169) (1.65) (1.70)
ARfQIBIA o 09 _
noat SNSE s a2 OL 1
s 1350, o 39 o8y | 29
250300 (gyphun 24485 4T (1.43) (1.81) (1.65) (2.30)
1462
H ;
310230 'EﬁA 1463, 51 J0R oo

At=: TRASS, UNIPASS 59 Xl2 BAS HIEo= XA &4
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29] Al 7|20 2 AAT 9P B4 A3} HS Code 382499(7]
g} g}ohﬂ $)9 271019854 EE)7F A= Dol 22 5 9
AFE 7180 3882 490 TE&FH AT

382499+ 1% 9L, Wk, %ﬂko] E—‘,:— SIps) _/,\{_ o]Ang H}oﬂ_:,,]

2. 21) E.*%P(a 01) 5 HEE ohﬂioﬂfﬂ Hu 1%’43—& E}%Ha’iﬂr.

olefdt Avk: SEE FEE SA4N WA FuE £29 7= HFY,
FE T4 59 Aot % AAzol IFL vdS Ak el ot
25U 59 4iA 918 S debAs dde A gne) 25 5
ol w2 SR A4 2919 oS WY Ao AN 4 At

(B 4-4) 301 IAHZ ZE0|H S5 42 1070 E5 AT (20244 7|%)
T= A2 1071 Z= (HS Code, Risk Score)

MG ( 382499(2.26), @ 271019(1.95), @ 320890(1.83), @ 290519(1.79),
érﬂ ) ® 220890(1.76), ® 720221(1.72), @ 293090(1.66), ® 720421(1.52),
© 250300(1.43), @ 310230(1.39)
M 382499(2.29), @ 271019(1.96), @ 320890(1.85), @ 220890(1.79),
a5 [ ®290519(1.78), ® 290949(1.75), @ 720221(1.73), ® 291539(1.70),
© 293090(1.68), @ 720421(1.57)
 382499(2.31), @ 320890(1.81), @ 250300(1.81), @ 630900(1.79),
QIFE | ®271019(1.77), ® 390950(1.72), @ 220890(1.71), ® 291819(1.71),
© 381400(1.70), @ 720221(1.68)

 382499(2.21), @ 320890(1.84), @ 720221(1.82), @ 291590(1.82),
Y3 | ®291612(1.78), ® 290110(1.75), @ 520100(1.75), ® 250300(1.65),
© 293090(1.65), @ 230690(1.61)
® 382499(3.01), @ 271019(2.00), @ 292700(1.97), @ 381400(1.81),
® 320890(1.81), ® 220890(1.73), @ 720221(1.73), ® 291819(1.73),
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THER- T CHe| 2RSS ZEOIL Y 24 2 FE 7t 04

22 A9| 1071 &= (HS Code, Risk Score)
©® 350691(1.71), @ 290110(1.68)

® 271019(3.40), @ 250300(2.30), ® 291612(1.80), @ 382499(1.80),
248 | ®290129(1.70), ® 291532(1.70), @ 293090(1.70), ® 290110(1.70),
© 390791(1.40), @ 230690(1.40)

Xt2: TRASS, UNIPASS 59| Xt2 2AS HIEHO 2 XXt Xt

7t. HS Code 382499(7|Et BIEtMIZE

HAE7F 9] A3} HS Code 3824.999F IMDG Code 7+ HiA-S E3f
UF F&o| UMY, AHEA, FAE 59 E42E A3R, A4 1+, Al
4.25 91880 sfigok= 2ol ERI=ILE 48 A2 UN1992(FLAMMABLE
LIQUID, TOXIC, N.O.S)= & Al Ql8ket fal/do] -21=m, UN3221
(SELF-REACTIVE LIQUID TYPE B)2 2xof 7izts] £33t &7t &
Tt

Lt. HS Code 271019(M%H FE(EHRF EER)

HS Code 2710.19C1et A7 2 A4 A A4 AdE E7
(IMDG Code) 7t] w3 A3}, th=9] 54 HA| A=mF7F A3F(Q1sh
A Az HERE= Aoz IIEgth dARE JFENIAR
(UN1863), tA-7IAQAF(UN1202), AZAI(UN1223), A8 ZF5&
(UN1268), MYLL2Y(UN1288), 12 9Istd A &3HE(UN3256) 59|
Row W& HoA o7 Q) sty F7] EAAF S iAol
WA =)ol it
Ct. HS Code 320890(7|E} H|ZA =2 -HQIER)

HS Code 3208.90] sfFst= H4-A 7 9 IYA 5 7= Qlsh

=]

A BE HAA S0l EXo 7 93 IMDG Code 7|& A3H YER
Sk F8 oy -2 UN1139, UN1263, UN3469, UN2456

olrt

o]
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Ao, o5 IsHHo] Wil &4 230 TGS YEY =5, ¢

A Qi Bastd,

2t. HS Code 290519(7|E} H|gtA| LFSF)
HS Code 2905.199) Z3t=l= JF vH|gH d7.& 9 I /a2
olsH] T APEEA 507 QI8 IMDG Code 71& A3F E= A4.2
F A=) sfgeteh F8 wA FE2 UN1986, UN1987, UN1274,
UN3205, UN3206 5°lH, ¥3& 234= 9 IFA0|E AE E4o] =
Eigsl=g

I
rL

OF. HS Code 2208.90(7|Et =&

HS Code 2208.90° 33tz €32 28 5 i e o]
#0}F IMDG Code 71 ARFRIFS HANZ EFET UN3065+= E3
< obgol "t AFEE A=, HS ERolAe 75 -20] ofgle 1
T SRR EEEo] Ve £ o ZE

Ht. HS Code 720221(HZAlZ|=)
HS Code 7202.212 & QL H2ATZES dA v A4S TG

ME‘r. ]EioP E*éOﬂ tﬂri} UN1408JJr UH"‘QE] Al HdE EFIMDG
Code)d Al4.37(EWe4 2= AAHH. HS AlACIA= & 7|4t ¢
BRE w0 HEAYE ol Zotdoh

AL HS Code 293090(7|E} EASIEHE)

HS Code 2930.90°] ddat= 471333ME 5 5= QISH] E= 7]
e} 3}5+4 EAJo 2 9lsf] IMDG Code 713 A3F F: Al450| sigsl=
Aoz FolEnt =9 iy FEoz UNI111, UN1164, UN1228,
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THER- T CHe| 2RSS ZEOIL Y 24 2 FE 7t 04

UN2375, UN3336 5°| 2™, °ol&2 E&F, HemelE, HooH=
5 °IE 1% 7 25 7R 24 = 222 =
W 2 7 Aoz Q3 a4 '] e 5 Slot =4 7I1Ed
AHEE EFE

i
4
o
)
I
o

OF. HS Code 720421(AH|QIZ|AZE A2H)

HS Code 7204.21°f afigdste E7F 23 5 5= 71 FEiQ A
A 270 met =g vkgo] HAYE 4= 9lo], IMDG Code 7|5 Al4.257F
F71EgA B2 BERFEch UN27932 dak-Ma Sog AgAE 4 B

3

-1 O
T EE AURE, 44 204 A7PEE 2271 e BHIE A ¢

Xt. HS Code 250300(& 5)

HS Code 2503.00°] sfigst= 2 1A = &8 AEiol =zt
UN1350 = UN2448% E5En, 23 1424 IMDG Code 71&
A4.15 AZEN ettt T2 AT E= HgG 249 w2t 43} 74
o] &A5tH, HS AAA = A T BA FeHiE 283 'F oz 7
=t

Xt. HS Code 310230(H|2E ZAriDs=
HS Code 3102.300] 3f@dsh= ZARIME AF E42 4F 50| A
SHd EAS YERYH, IMDG Code 7|1& Al5.15=2 5%k UN2426,
UN2067, UN3375, UN1942 52 H|5-8& T= Ao g a5 A4
2, A% 24 5o et A5 7S 4o £ Qi EAJo] Eldrt
Q.

g 2452 HS AAXS vE-g QAR E T 1 XAEC R ERH
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2) MF e 24 20

%A AN 2 A A1E A9 107] B2 ohsl, 2 F=e] 18
AP} BT B G2 JofES HAY e et 2ok

ol

HS Code 382499C7|Et sletAlET= i AEE(1.0)° H3l &
(0.42), ¥1%=(0.24)7} Bl 4] 124 28] S A9 A 2.200% A
191E 7153 olof 271019(8+A E4=)9 iL# Ad=e A&
2 92 "1(1.2)01A% $30.49)3 ¥1%=(0.260) FEIA &2 7|9=E
Hoj 1.9580= 29]o] =&Eqltt.

d

39191 320890(=& - HIER)S 1§ AT =7t 7MY =2 H(1.73)°1
o}, FEH0.04)3 ¥1£(0.05)9] Atha 71037} ot F3t M 1.834

o MEHTE FABHA 290519718t EF-27)9} 220890("!‘71‘) R
APEE= =ouU &5 AS7E Rot AA "7 AlRtEglem, 720221
(BAAE), 293090718 AasktE) 62 1f A=} %‘%‘:"ﬂE 7]
AA 2ol wet S JA-E 7153

(B 4-5) QIS B} ATHSSY - FF| B4, 57 BB, 20244 71%)
IMDG o

EXT
&%l HSCode UNNo. .~ 0 I1f9EE 7|0 U=70: of5] A

1091, 34

1 | 382499 | 1992, Ny 1.6 0.42 0.24 2.26
2924 5 '
1202,

2 | 271019 1223, 3 1.2 0.49 0.26 1.95
1268 &
1139,

3 | 320890 1263, 3 1.73 0.04 0.05 1.83
2456 &
1105,

4 | 290519 1274, 3,4.2 1.73 0.01 0.05 1.79
1289 5
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- 2ol CHE| SiTRIEE ZEIOIH A= =4

1%
e
02
o
Hi

=)
N
o
5

o IMDG

. 3
220890 | 30655 3 1.67 0.06 0.03 1.76
6 | 720221 | 1394 5 4.3 1.6 0.11 0.01 1.72
1111, 341
7 1293090 1123, ’42 ’ 1.53 0.05 0.07 1.66
1228 = ’
8 | 720421 | 27935 4.2 1.33 0.18 0.01 1.62
1350,
9 | 250300 2448 4.1 1.2 0.23 0.01 1.43
1462,
10 | 310230 | 1463, 5.1 1.33 0.05 0.01 1.39
2067 5

Xt2: TRASS, UNIPASS S9| X2 £A2 HIZIOZ KXt Xpy

7} BALS}

BN 29 AF 24 A3 382499(7| SFHAIER)= 15 A
T(1.60)2 - HI= 7197k 43 Al 2-83f 2.29% 1915 7153oH,
271019854l EFE)= 1§ Y= AT F%0.50)2 ¥1%=(0.26)
o] JFoE 1.960= 29 S5irth olo] 320890(=&-HRIER),
220890(FF7), 290519(%@%%) 5ol AYEE AL, 29309071
B} AAIGHE), 720221:720421(2Z4AE) S& 109 ol =3k ich

St AE7F AE A3, HS 290949+ o€ 2-¢=A4st B3 E4o2
Qs QIsH e IR AFEE/Aol UEhd A3F-A4.27(UN1153,
UN2846 S)oll 52 4= 9oH, HS 291539 §7] of|AEF9] 3dt-&
Al E4o= Qlsf A3 A3 HA(UN1104, UN1120, UN1172 )=
AE 4 ok F F52 HS AANA = Lt /713 d=0l A9, A
& 71eoAM= &40 et AFER BEE 5 Atk
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(H 4-6) 2 7I1E AT B7t 2S¢ TAEL, 20242 71F)

IMDG e EXef I

St

AO _;g_I:l
B HSCode UNFo. Cags gz sz sjois sl Ee
1091, 34
1 | 382499 1992, no 1.60 0.44 0.24 2.29
2924 5 ’
1202,
2 | 271019 1223, 3 1.20 0.50 0.26 1.96
1268 5
1139,
3 | 320890 1263, 3 1.73 0.06 0.06 1.85
2456 &
4 1220890 @ 30658 3 1.67 0.08 0.03 1.79
1105,
5 1290519 1274, 3,4.2 1.73 0.01 0.04 1.78
1289 5
1153,
6 | 200949 @ 2846, 3,4.2 1.67 0.07 0.01 1.75
2846 5
7 1720221 1394 & 4.3 1.60 0.12 0.01 1.73
1104,
8 | 291539 1120, 3 1.60 0.06 0.04 1.70
M723
1111, 34
9 | 293090 1123, e 1.53 0.07 0.08 1.68
1228 5 '
10 | 720421 | 2793 & 4.2 1.33 0.23 0.01 1.57

X2 TRASS, UNIPASS S9| K12 £AIS HIEfO R KX} XHy

AAT & T A3}, 382499C7[et SFHAIERH= I8 9%
(1.60)2F 570.46), W1x=(0.25)7F TA 2H&slf 2312 191€ AT
o]o] 320890(&= - HRIEFCt 2503000l 2+ 1.812 HE °|3e
™, 630900(3FA1% - BEF2 5% 719%(0.78)7F 24 ZH&5f 1.79=
4919 S5 271019(4FAl EFE)= Rkt S50 5 &0 1.77=
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5AE 71532, o]Qox 390950(F A8 $A4]), 220890(FFH),
291819GFHEAAD), 381400(AZAIR), 720221(BZAE) 5ol 49 10
A ol Zg= et

AE7F AE A3 HS 6309002 A9-57F 55380 =29 7
A7HEE 7RsAdo] Qlol Al4.272 BRE 4 glon, HS 3909502
QRS ZIATE 29 EACE QIS A3F £ A4.170] AT 5
o}, E3F HS 2918199} HS 3814002 22 o AEH9}F &4 T3HE9]
Mo R A3F ATER AFE & Ut ol FE2 HS AACIAE=
H ZARE E= SRR CE EREANL 34 7IEdAe =

—|o

A

=

KU me o ;3

(B 4-7) QM3 7|Z AT BIH ZIASY HAHBY, 20244 7|F)

A0 IMDG L =2 HIZ =5}
EH HSCode UNNo. | cpes gl | sl siois oigime
1091, 341
1 382499 1992, N0 1.60 0.46 0.25 2.31
2924 5 ]
1139,
2 320890 1263, 3 1.73 0.02 0.06 1.81
2456 5
1350,
3 | 250300 2448 = 4.1 1.20 0.60 0.01 1.81
4 | 630900 | 13735 4.2 1.00 0.78 0.01 1.79
1202,
5 271019 1223, 3 1.20 0.31 0.26 1.77
1268 &
1866,
6 | 390950 3531, 3,41 1.67 0.05 0.01 1.72
3532 &
7 220890 = 30655 3 1.67 0.01 0.04 1.71
291819 | 1192 & 3 1.67 0.00 0.04 1.71
9 | 381400 @ 1300 = 3 1.60 0.06 0.04 1.70
10 | 720221 | 1394 & 4.3 1.60 0.07 0.01 1.68

At=: TRASS, UNIPASS S9 At

EMS HIEOZ A XH
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O 2

BEY 2 A 23 3824990718 IR IF H¥HE
(1.60)° tlafl F0.32)3F ¥1=(0.29)7F L2A A-85f 2.212 191E 2+
A5iet. o]o] 320890(=& - FIRIER)7}F 1.84, 720221(&ZAE) T 291590
(F715RE)el 47t 1.828 FE oItk EgH 291612(W7WE)9}
2901102 AS}E)0] ZH2F 1.78, 1.752 Argdo] Z3HE|
520100(3}), 250300(3), 293090718t HASIEHE), 230690(“
FARE) 50l 109 Woll Z2t FadolA tafst AEE F50l tﬁae}%
Hoj3=ql

AE7F AE A3 HS 2915903 291612+% AE-7HEAA %Eiﬂ 5
o= QIgpgo] o] ARl EFE 4 1o, HS 290110 &4
ALY QIsHdo g A3Fol sigritt. HS 5201002 WAS7F 54 3t
o] =Ed A% APEE 27 Jlo] Al4.27E, HS 2306902 #71
3 TFEo] 240 wet HE 7hsAdol Qi 2114 2RE B 5 Qo

oX,

2

o3t F552 HS AA A= &ut slotAlE- ez EFEA, =4
=& 7IEM= 2400 wet dER AHE i\r Ak,
(B 4-8) BYF 7I1E QI Tt ATHSEY HHEL, 202413 7|)
IMDG A e gl

#2| | HS Code = UN No.

09t ofy
o o

Class A= 7|0 10 | M
1091, 341
1 382499 1992, ’42 ’ 1.60 0.32 0.29 2.21
2924 5 '
1139,
2 320890 1263, 3 1.73 0.00 0.10 1.84
2456 &
3 720221 1394 5 4.3 1.60 0.19 0.03 1.82
4 291590 1301 & 3 1.67 0.04 0.10 1.82
1917
5 291612 9527 = 3 1.60 0.05 0.13 1.78
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THER- T CHe| 2RSS ZEOIL Y 24 2 FE 7t 04

AO IMDG e =gf H|E =5t
&% HSCode UNNo. ' ;oo ool oz Jj0dE 98 =4
2457,
6 290110 2247, 3 1.60 0.05 0.10 1.75
1920 €
7 520100 1365 & 4.2 1.33 0.26 0.16 1.75
1350,
8 250300 2048 £ 4.1 1.20 0.42 0.03 1.65
1111, 34
9 293090 1123, ’42 ’ 1.53 0.01 0.10 1.65
1228 & ’
1386,
10 230690 2217 = 4.2 1.33 0.23 0.05 1.61

At&: TRASS, UNIPASS 59| Ate A2 HIZQ 2 MR 24y

eyt 2 A it 382499(715} SHAIER = S5 HE 7

£ Ao, 271019874 =)<t 292700
(=43t q71sgtE)o] 22 2.00, 1.972 FHE olth. o|Qo=
381400(AZAF), 320890(==-HRIER), 220890FF7 S°l A4H
1091 Woll =3H=|qict.

AE7F HE 23k HS 2927002 AAA |=A 402 st 2of 7t
ol T} Q1) 7hs/dol yEhE 4= o] A4 1RE ERE & o,
HS 3506912 A& 233 P854 719t JHAZ Q13hdo] gRlx]o]
A3Fe] sigetct. HS 2901102 &2uldl Alde] ¥ Qlshdoz <l
A3FE 2782 4 Sk olg F52 HS AA A= L5t AR E=
UG HEE EREHAY A4S 71EA= 2400 wet fEER
2ig &4 Stk

=
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(B 4-9) W3 71% QI Tt ATHSEY HHBA, 202413 71F)

IMDG 1R =g HIe &
=

HS Code = UN No. Class o3I 7|0 7|6E | E ®L

A
o

1091, 341
1 382499 1992, no 1.60 1.05 0.36 3.01
2924 & '
1202,
2 | 271019 1223, 3 1.20 0.48 0.32 2.00
1268 &
3 | 292700 32425 4.1 1.87 0.07 0.04 1.97
4 | 381400 13005 3 1.60 0.17 0.04 1.81
1139,
5 | 320890 1263, 3 1.73 0.00 0.08 1.81
2456 &
6 | 220890 @ 30655 3 1.67 0.01 0.06 1.73
7 | 720221 @ 1394 & 4.3 1.60 0.11 0.02 1.73
8 | 291819 11925 3 1.67 0.00 0.06 1.73
9 | 350691 | 11335 3 1.60 0.07 0.04 1.71
2457,
10 | 290110 2247, 3 1.60 0.00 0.08 1.68
1920 5

Atz TRASS, UNIPASS S9| Atz 242 HIEHC = MAL 21y

AR 22 A 23, 271019894 EEE)E T Rlx
(0.6) 71997} ot 3.42 191E 71533, 250300(F)°] 2.322 HE °]
it} o]o] 291612(5714ER), 382499(7|€F SFsHAIERH)7T 242 1.8, 1.8
2 Aol Z3FElon, 290129, 291532, 293090, 290110 5°] 1.7
T2 UERTE 390791(&2AY AT 2306902 &4 F4be)2 7+
7+ 1.42 109 ol &3ttt

7t A& A3 HS 290129+ S Ashdd &A1 A= 18] A3
7 U3 AAE BRE 4 9o, HS 291532% AAEFO] -84
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E408 A37 g 4
F} 71 274004 012}“
oh:].‘ o]
A

F= 449 5
TA e B
g % 9t

(E 4-10)

2 | HS Code

1 271019

2 250300

3 291612

4 382499

5 290129

6 291532

7 293090

8 290110

9 390791

10 230690

Tt~ Xfoh CHE| SiTRIEE ZAEI01H

s 7IE

UN No.

1202,
1223,

1268 5

1350,

2448 5

1917,

2527 &

1091,
1992,

2924 &

1144,
1206,

1208
1301 &

111,
1123,

1228 &

2457,
2247,

1920 5

3269,

3527 &

1386,

2217
At=: TRASS, UNIPASS S92 Atz 242 HiE= XAt &y

Q3= 1}

3, 4.1,

4.2

3, 4.1

4.2

Z
=

1.3

flRE

EEd

7|0

1.7

1.0

0.1

0.1

0.0

0.1

0.1

0.0

0.0

0.1

o u}

=
=

A3

0.6

0.0

0.1

0.1

0.1

0.0

0.1

0.1

0.0

0.0

2ozt 84 3
= Al4.1
sepAEoIL} B4
SR

4THSEQ! MA|SHAL 2024E 7|F)

ke
7|0

St

=
(o] A
o3l H4

ol o

i}

3.4

2.3

1.8

1.8

1.7

1.7

1.7

1.7

1.4

1.4
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H2E 2 2= ZHO|H Fx TIt

1. 24 L R ALl

§ 4% 5 44 THg G oI 4 Utk 59 19ERE A% A
L E2 Q5B 82 3 508 ololdy] Be] 319 L oj% )
of Tk, Qb Th, B &4, oFSHA T 5 Y 29 2] 2
A eAg Uit

webd & ol 54 Aol Thek Aol o] ok A4

> 4
N =
)

oy MEEude] 729 gH| 74, 29 3L 7Her 3 AT 7]
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Ingolfsson(2000)
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IHH|H: A GIS-based
framework for
hazardous materials
transport risk
assessment
HAXHAE): Verter &
Kara(2001)
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TEXIE: Accurate
calculation of
hazardous materials
transport risks
AFZXHSHE): B.Y.
Kara(2003)
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° MH|H: A heuristic

algorithm for solving
hazardous materials
distribution problems

* ALXKHPIE): Zografos

& Androutsopoulos
(2004)
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° MY Risk
management of road
and rail transport of
hazardous materials
in Sicily

* HRHCE): Buddico
et al.(2006)
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Glickman et al.(2007)
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ATLIAL):

Dimitrios, Maraiti

&Panayita(2008)
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(2008)
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hazardous materials
through tunnels

HAXHHAHE): Bubbico

et al.(2009)
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° MX|H: Frequency
analysis of hazardous
material
transportation
incidents as a
function of distance
from origin to incident
location
ATRHAHL): C.
Samuel(2009)
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IHH|H: Risk
management of
terrorist attacks in the
transport of
hazardous materials
using dynamic
geoevents

o ARXHAHE): Milazzo
et al.(2009)
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2HA|E: Optimizing
facility use
restrictions for the
movement of
hazardous materials
HARXKGE): Yashoda
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MHH: Modal choice *
for transportation of
hazardous materials:
the case of land
modes of transport of|®
bio—ethanol in Brazil
HRXHHE): Junior & |®
D'Agosto(2011)
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IHH|H: Building an
Expert—-System for
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Management
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(2011)
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6. Fuzzy AHP £A uhH
W M8 HigE

BATA Q] TR} AlFAS AE7te] waS Hg o R FUiHE 1
31‘/]' 7129 ASEAH(AHP: Analytic Hierarchy Process)2 ¢1014

42 &Y FAR Sl oA SEAY] S FE5| §HYGst
] Skal, o2 QIs] ®GAJo] ¥HAYSE 4~ QItK(Saaty, 1980; Chen et
al., 2008).

o|2fgt AIE Bt sl 2 AFollAl= Zadeh(1965)7F AAIRE

Al Agtol2(Fuzzy Set Theory) 7|HFO.& sk HAASEAAH(Fuzzy
AHP)Z A-&3ct. #A] ol ofd groluy o] 54 gtol =3t
He ATE 07 1 Afe]9] A&AQl gto s 3ok HHOo R, dojd
HollA Yehs BT 2SS AFHCE tE ¢ LS A

E9] AE7IY Adojd SH2 Az HAS(TEN, Triangular Fuzzy
Number)& W= =1, TENL o543 Al gt g wgS 9
9l BHE HAS 7|& AHPO| 25 FASHHAE o4 Ko/} B8
AL $£RF0F Htgde 4 QIti(Van Laarhoven & Pedrycz, 1983;
Buckley, 1985).

ol

B A2t X|(TFN, Triangular Fuzzy Number) H29|

A7 HAI(TEN)= HAASEA A 78 2] AR S 73 4
(Buckley, 1985; Liu et al., 2020)2.2, -SEA9] loj& S A=st
Sh= Ttolnt. shte] TENZ 512K, lower bound), S%%k(m, middle
value), A%Hu, upper bound)2.& FAEH, o]& 3l “F a5}, “of
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< Fasithol ge

o #=2 ot o

o .
S Aolg ¥y W ol I >

39,
X
D
c
o
—t
&
0
—t
2.
)
(@]
o
(OS]
‘\/

TENZ £7 ol sl Heloll drfy 23E=A1E Uil e
Sk membership function)® At 1 I¥HAS th33} 2t

0, x <lEE=
x—1
I<x<m
- m—1
PA(x) = C
,m<x<u
u—m

A7 pA)E F 27b HARY A= Gmn)o] EFEE FTE

=
Yol 714 7ol B orlaeh, 2 =1 Ei 2= 0% O 2% HE
7t 001 o] el A2 4314 2L fulstu, gho] Aolo] AT

9, 1 4% BEt 07} 1 Aol] d&Hel 2
2 B9 AEsle) Lo Qo WS SFASIAE, BEIHE Fel

Ao Higd 4 ol

76) 02 TI5| £5HK| 432, 12 AT3| 43S 20|
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W HX| JtSX] ALt Exf

TENC & Heghe d& SH2 A #A] Ariv]i PH(Fuzzy Pairwise
Comparison Matrix)2 A%} o] L2 ZF 712 i,ji, ji,jY AHE
855 TENCE Uil Ao =2 o3 g0 we} HX] 71525 AE3ict

(52 72 6-3) T{X| 7KSR| Akt HA

(i)

lwi + My, + Uy

cw; =
3
CWw;
nw, = = — ..
Zizl cw;

Xt&: Saaty(1980); Chen et al.(2008)2] XAt2E HIECZ XX} A4y

A WA, A 7otEd AR ZF P A S8 59 HA| 7|stEd
= TRt = WA, B4 7] AetetE wA] 7|stEds AR e s
Wro] HR| 7R5AE AARY Al HAl= 8|3 X SHDefuzzification) 2
| (bm,u)E T HFEGOE SR o]= Ho3 Mg

Bt A= WSl o] @A &g 7sSHA Rtk wiAe o R &
T AatetellA BlE RSk g o g U] [0,1] MY 2T 7HAIE
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HA|3} o] o] it 52 HjHA|oE WEFE S HFOE AHP

A Z]4(CI, Consistency Index)?} ¥A Hl&
(CR, Consistency Ratio)= AAFSI}, YWk o g CREo| 0.1 o]sto]H
T d@dol & 7hse A= 1HEgttK(Saaty, 1980).

<_|$l_§ 2l 6_4> [l S| 7-I§AI

Amax_n
CI= g |
Ccl

CR= —
RI

AI2: Saaty(1980); Chen et al.(2008)2| A2 HIEC 2 KXt &4

017]/\-] )\max— 6—(])] "] -"]Tﬂ ]_, n‘g‘ 63 E_Q] ~]"‘{3’11, R—C_— DJ‘%X}—}F—
(Random Index)& AA st}

B X S - ™ HIHX| Ms5X|(BNP)

2 7= A 7R A 2718 HEH o g gRlsh] fs) &
Z v|HZ] 45X (BNP, Best Non-Fuzzy Performance)S &3t}
(Opricovic & Tzeng, 2003). BNP= 7} 849] ESAAS 1183t A5
A2, Fo] 255 T 249 A JFHol Al AT 5= Sl

F

£ 13 6-5) 2K HIX| GSXI(BNP) ALt

w; lu)i : lwg
BNP(@):W i );(mw’ ) 1,

Xt&: Saaty(1980); Chen et al.(2008)2| XAtZE HIEOZ XX} 24

310



i
J

2= ZH0IH HAX: Et
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o
o D
A oo

E AFAE AFE H7E Yo WSM 7|5F AF E4 1y
ot g 22 AlEFoz (1) A7 A¥E+ IMDG C
S 7|R0F HAsfeldon, (2) HleE A7 4-&3 Aol w

oflt
@)

o,
1)

19

o

|

jut)

4

fr

o

P

ol

38

k=l

&

ofj

oj

rlo

i
2

i
(]

o

i
N,

i

o
1)
oX, o
E ﬁ ox ¥

>
o

o|F 7} gEo) Y 7HSAIE Fofsl Ao EH, ©d ]2l
U= THH AFEEE =2 AET Bk e AE

2| SHAFH(WSM, Weighted Sum Model)of| 7]¥tatct.
T+ IMDG Code &5 AAL} APAT(HERE 2], 2015)004 A
tgsl At on, HEe S TRASS AR 5= 7

ii‘
N
e
o X
N,

rO
N
oly
=
> 4
i 4o

[z
o r

1=

i do pob rE
oo
N
>.
I
i}

2 AAs Ste) Az ool A A Ao
2 2S00, oF 5 EXE A8 BT A8 #4222
olo] $Y ERolE Fuh-+Y/4E TR BE LAIYE, FF 4
= 350k gol whet B A5 S gl 4 Uk £ 24T 5o
uhd- B2 Y £ES 4T W R P2 AN

20249 59 71 AFE B4 2y}, FARR A7R(720221, 720421),
AHFL 9JoFE(300490)- E]¢-dle  4A(390950), FFF> W3}
(520100)- ?25400400), B AAsREE(292700)-F71414(291614),
A AFA1E(271019)- 7713k 4(291612, 291614)0] 8 4]
FE0F Yepton, AX 2= 382499, 720221, 320890, 293090,
271019 5°] 3BHo=E =EF
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(B2 H 7-1) &0 2EE ZAH 0| £ A 1070 E= I8 E(2024\F 7|F)
22 A9| 1071 Z2(HS Code, Risk Score)

sy | © 382499 (2.20), @720221 (1.95), 0320890 (1.86), @ 290619 (1.83),
sior siapy | ©291539(1.82), © 293090 (1.80), @ 271019 (2.28), ®520100 (1.78),
== B 230690 (1.76), @ 300490 (1.74)

1382499 (2.23), @ 720221 (1.96), 3320890 (1.89), ® 290519 (1.83),
BMEE (5291539 (1.82), ® 720421 (1.80), @ 293090 (1.79), ® 380210 (1.77),
©® 271019 (2.35), @ 300490 (1.72)

1382499 (2.17), @ 720221 (1.94), @ 320890 (1.82), @ 390950 (1.79),
QIEE | (®291539(1.78), ® 220890 (1.72), @ 291819 (1.70), ® 293090 (1.68),
©® 271019 (1.94), @ 300490 (1.66)

(382499 (2.13), @ 720221 (1.95), ® 520100 (1.82), @ 400400 (1.81),
ZYs  ®230690(1.80), ® 291590 (1.75), @ 290519 (1.73), ® 292090 (1.71),
© 291612 (1.69), © 291539 (1.66)

(382499 (2.99), @ 292700 (1.94), 291614 (1.91), @ 720221 (1.88),

o2

HENSE | (® 320890 (1.83), ®290949 (1.79), @ 290329 (1.77), ® 220890 (1.73),
© 293090 (1.71), @ 290110 (1.66)
291612 (1.71), @ 230690 (1.69), @ 382499 (1.73), 291614 (1.72),
M8 (®271019(3.71), ® 291590 (1.71), @ 291539 (1.70), ® 720221 (1.68),
© 270799 (1.64), @ 271012 (1.60)

Af=: TRASS, UNIPASS 59| Atz 245 HIEC 2 MA} 2y

20249 & 7€ A8 B4 23t 271019(85A4 S22 382499
(71EP SFHAIEF)7F i FRtelA FE2 0= Aol UEsith F4R
ol #& 2 220890( ), 320890(5&)01 =359y, Q1A
250300(%&%_ %), 630900(5A1%) 5 HIsHeA 50 *OH He 2
ot BT 291612(7718KRHE),  291590(H43KRHE), HEg
381519(FHHAD), 390791(F44A) & S5 sfetAlEol ZFE|qoH, &
AR 2710192} 250300 5 GAA AR Ad F59 HFo] &4 U
EFtt}.

rlo

.
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(HE H 7-2) 0t AHE ZH 0| & 49 1074 25 8= (20243 7|F)
= A2 107 Z2 (HS Code, Risk Score)

5 1271019 (2.28), @ 382499 (2.20), @ 320890 (1.86), @ 220890 (1.80),
Dr%m) ® 290949 (1.75), ® 285000 (1.71), ® 271012 (1.71), ® 293090 (1.70),
© 291612 (1.69), @ 250300 (1.59)

271019 (2.35), @ 382499 (2.23), ® 320890 (1.89), @ 220890 (1.86),
BMEE (6290949 (1.79), ® 390950 (1.77), @ 285000 (1.71), ® 291612 (1.69),
©® 271012 (1.65), @ 293090 (1.63)

382499 (2.17), @ 250300 (2.10), ® 630900 (2.01), @ 271019 (1.94),
QIME | (®320890(1.82), ® 381400 (1.75), @ 220890 (1.72), ® 350691 (1.66),
© 720421 (1.65), @ 293090 (1.58)

382499 (2.13), @ 250300 (2.05), ® 291612 (1.84), @ 320890 (1.82),
ZYE  |®271012(1.80), ® 291590 (1.75), @ 220890 (1.73), ® 290110 (1.71),
© 310230 (1.63), @ 290512 (1.59)

(382499 (2.99), ® 271019 (2.70), ® 381519 (2.42), @ 381400 (2.03),

HEWs | (5320890 (1.83), ® 350691 (1.79), @ 220890 (1.73), ® 290949 (1.73),
® 390791 (1.70), @ 290110 (1.66)
271019 (3.71), ® 250300 (2.37), ® 290949 (1.76), @ 382499 (1.73),
SMEH (291532 (1.71), ® 290129 (1.71), @ 293090 (1.71), ® 291612 (1.68),
® 290110 (1.68), @ 390791 (1.46)

Xt=: TRASS, UNIPASS S9| Xtz 2AS HIEIO 2 XX} Ry
(2 M5 fg= 24 24

B A, 39, W, 845 32 5t ] IHE £99 AL,
382499718 SIEAIER)E 18 AFE/ 1.600F HIH £ F
(0.55)7 ¥I=(0.23) 7]9=7}t 2% 371] 298] 23t 93] A% 2,382 1
912 AT 720221(F 7 v RS 719 L =x] o} =
717k A4 1.8622 B7HH3L, 271019( 194 £RB)S 1% 9
L 1,200 VAR HIE(0.23)2 FH0.07)°] B 28D 1512 AF

=H

01

o

()
d
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(R2 B 7-3) YI¥= HIt 2K - TH| S, 67 &2, 20244 71F)

=9 HS Code IR
1 382499 1.60
2 720221 1.60
3 320890 1.73
4 290519 1.73
5 291539 1.60
6 293090 1.53
7 720421 1.33
8 271019 1.20
9 520100 1.33
10 230690 1.33

S0

0.55
0.26
0.05
0.02
0.10
0.08
0.26
0.07
0.08
0.09

Xt TRASS, UNIPASS 59| K& 24 HIEO R XX &Y

HIE 7|0

0.23
0.01
0.05
0.05
0.04
0.07
0.01
0.23
0.03
0.01

Sk O
539
2

Y A EE29 EAS B, 382499(7|EF SFSHA|ER)+= UN1091,
UN1992 522 BEREo] 3] -5A HA|F(Class 3, Class 4.1, Class
4.2)F AAE}E. 720221(87F HHAIE)S UN1408= Wshd 457

(Class 4.3)°] 333t} 320890k = - <l

=)0
ER)L

UN1139, UN1263 &

QI HAF(Class 3) AZE, 293090(7|eF A4THE)S UN1123,
UN3054 & =4-F4d EAY #-ddnh 271019344 8w
UN1202, UN1268 52& ZF5 0] s AAF(Class 3)of &Rttt

e

2| | HS Code

720221
320890
290519
291539

N o N -

720421

314

o
382499  7|Et etNIER
=

2211074 258 UN HS 2 IMDG Class(ZH#| 571 22t 20244 7 1=

FH
H
o
2

CH

O AEF

293090 | 7|Et HastetE

HZHZCIED

22 UN No.

1091, 1992, 2924, 3286 5

1408

1139, 1263, 2456, 3469 &
1105, 1289, 2244, 2560 5
1177, 1189, 2403, 2838 &
1111, 1123, 2375, 3054 S

2793

2 IMDG Class

3,4.1,4.2
4.3
3
3,4.2
3
3,4.1,4.2
4.2



i
J

#2| HSCode WHEESY 22 UN No. 22 IMDG Class
8§ | 271019 MQABHZ 1202, 1223, 1268, 1863 S 3
9o | 520100 i3} 1365 4.2
A2 XM
10 | 230600 A=Y 1386, 2217 42

Xt2: TRASS, UNIPASS 9| X2 2AIS HIEfOZ KX} XHA]

FAE 91, ¥, WE, 24 5 8 51 ITre] HE &9 F9,
271019854 EFE)9] 14 A¥ex= 1.2008 2ot HIx(0.30)2t
Z%0.78)0] &oF 3 3 A4 2.28E 19E 712} 382499(7]Eh
SHAIER= 15 Y=/ Addes &1 8t F3o] +3 A
223 2.200% 295 AR}

oldtof 320890(=& - HQIEH), 220890FHH) S U4 459 |
Tot ol Ags] A9del = ESlew, 285000(F718RE)%
271012C8A)& Rlx 7107} &R Eo] 247t 1.712 A9 109 Hell =
= ATt

($2 B 7-5) YT W7t ZIAE - MA| S, 5 2t 202413 71%)

#2|  HS Code IFPEE R B Lo (G L e s
1 271019 1.20 0.78 0.30 2.28
2 382499 1.60 0.33 0.27 2.20
3 320890 1.73 0.06 0.07 1.86
4 220890 1.67 0.09 0.04 1.80
5 290949 1.67 0.07 0.02 1.75
6 285000 1.67 0.00 0.04 1.71
7 271012 1.60 0.07 0.04 1.71
8 293090 1.63 0.10 0.07 1.70
9 291612 1.60 0.04 0.04 1.69
10 250300 1.20 0.39 0.01 1.59

Af=: TRASS, UNIPASS S9| Mz 24 S HIZC 2 XA} 2y
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& AY EE9 EAL HY, 271019894 £8E)= UN1202,
UN1268 522 EFE] A3 HAAF(Class 3)° &5, 382499(7]
E} SFsHAlER)= UN1313, UN3181 53 dAE o] Class 3, 4.1, 4.29]
E/3E 7t 320890( = - HIIER)2} 220890(FF7)-> 22 UN1263,
UN3065 5 Q183 AA|F(Class 3)E YEFELSH, 285000(F-713HHE)
2 UN1405, UN2805 5o& thst 99 E42 Adch

HE T 7-6) 22 A9 107 22 UN 5 2 IMDG Class(XA| 57 &8t 20244 7|=

#2| HS Code OHEEZ=YH 22 UN No. 22 IMDG Class
1 271019 | AN =si= 1202, 1223, 1268, 3256 3
2 | 382499 V|EtESHMIER | 1313, 1318, 2925,3181 & 3,4.1,4.2
3 320890  E=-HIPIER | 1139, 1263, 2456, 3469 & 3
4 | 220890 TR 3065 3
5 290949 UFA=SE 1153, 2846 3,4.2
6 285000 £ \3ttE 1405, 1511, 1870, 28055 | 4.1,4.2,4.3,5.1
7 271012 PSS 1203, 3475 3
8 293090 | 7|Et &ASIEtE | 1111, 1123, 2852, 3341 & 3,4.1,4.2
9 291612 Q7 \3H=E 1917, 2527 3
10 250300 gﬁi’%ﬁb 1350, 2448 41

At=: TRASS, UNIPASS 59| X1z BAS HIEO 2 KAt &4

~

1)
.
od

6;4% Aglold $49] H2, 382499(7 1€t SBHAIER)7F 15
60, % 7199% 0.53, Y% 7|9k 0.24% &3 99 A4 2.36

7155} Hoﬂ SRt ojojA 720221(F7 WHAIE, 1.85), 320890
(C=-HQIER, 1.82), 2905195, 1.79), 291539(IAH R, 1.76)
5ol Aol = At o] F7F T F5(720221, 72042132 159
Pt Agor oy FF 7wt IA AEe F ATt =4
AMZE| Tt

o do
ool -
5t
]
C‘\je
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(H2 B 7-7) YT W} ZUEY - 243

#2|  HS Code IFPEE R B L (G L e e s
1 382499 1.60 0.53 0.24 2.36
2 720221 1.60 0.24 0.01 1.85
3 320890 1.73 0.02 0.06 1.82
4 290519 1.73 0.01 0.04 1.79
5 291539 1.60 0.12 0.04 1.76
6 720421 1.33 0.37 0.01 1.71
7 293090 1.53 0.10 0.08 1.71
8 380210 1.60 0.08 0.01 1.69
9 271019 1.20 0.08 0.23 1.51
10 300490 1.33 0.09 0.03 1.45

At=: TRASS, UNIPASS S92 Atz 242 HiE= XAt &y

A EE Aoy &9 3%, 271019(89A E8E)7F 159
= 1.20, T%F 7]091= 0.84, W= 719% 0.30°2 3 A A4 2.35
7159 7P} =2 52 etk o]o] 382499(71E StetAlER,
223) 320890(& - HQIER, 1.89), 220890(FF5, 1.86), 290949(%
T, 1.79) 5ol «AF o7 FriE Qi ARtHor /A ds 9 3t
OHﬂ% T E5o] JEE +A3

ook

i

H.l

e

d

(R2 B 7-8) 2I¥E HIt Zil5E - 2L

#2|  HS Code IFPEE - 1% R L (G LS e s
1 271019 1.20 0.84 0.30 2.35
2 382499 1.60 0.38 0.26 2.23
3 320890 1.73 0.09 0.07 1.89
4 220890 1.67 0.15 0.04 1.86
5 290949 1.67 0.10 0.02 1.79
6 390950 1.67 0.09 0.01 1.77
7 285000 1.67 0.00 0.04 1.71
8 291612 1.60 0.05 0.04 1.69
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=2 HS Code IR SF70E | HIEJE B Ee

9 271012 1.60 0.01 0.04

10 293090 1.53 0.04 0.05
Xt2: TRASS, UNIPASS S9| X2 2AIS HIEFOZ R{X} Xt

AT AgE HolH 9] A% 4 23, 38249971 & kst =
27} LGFE 1.60, FF 7|9J% 0.95, HIE 7]od% 0.258 E3 93
A4 2.80F 7189 7P w2 £20E HUFEQIH o]o] 720221(F%
9HE, 1.81), 320890(ER-HIER, 1.79), 390950(ZetAE A,
1.76), 291539(CAElS, 1.71) &°] HE olth. ArtH o= slstkA|Fat
A7y I F50] BA0] =2 s B, S 79Tt S A
o F851HA AEsh= FFo| UEHT

(RE H7-9) 2I: G/t i3 - AHE)

&9 HS Code AR SN0 HZ 70 EE Y He
1 382499 1.60 0.95 0.25 2.80
2 720221 1.60 0.20 0.01 1.81
3 320890 1.73 0.00 0.06 1.79
4 390950 1.67 0.09 0.01 1.76
5 2915639 1.60 0.08 0.03 1.71
6 220890 1.67 0.00 0.04 1.71
7 291819 1.67 0.00 0.04 1.71
8 293090 1.53 0.00 0.07 1.61
9 271019 1.20 0.12 0.21 1.53
10 300490 1.33 0.08 0.03 1.45

Xi2: TRASS, UNIPASS S| K2 2412 HIEIOZ KA} &4

1Hg YFE AH oY &9 9, 382499(7|E} SFHAIER)7T 15
% 1.60, % 7]od% 0.23, ¥lT 7]oi% 0.3582 3 93 A4 2.17



i
J

£ 713k olo] 250300(&, 2.10), 630900(-#41%, 2.01), 271019
(94 23E, 1.94), 320890(= & HAEF, 1.82) 5ol HE ol

?42 =8t SISHAIES] H|Fo] IH, oo whe} FF E ¥k
Z19=7F = Aol S8e afles G

(£2 B 7-10) YIS W7t 2SS - AR

#=¢| | HS Code IR S0 | BT V0 | B Y e
1 382499 1.60 0.23 0.35 2.17
2 250300 1.20 0.89 0.01 2.10
3 630900 1.00 1.00 0.01 2.01
4 271019 1.20 0.40 0.35 1.94
5 320890 1.73 0.00 0.09 1.82
6 381400 1.60 0.08 0.06 1.75
7 220890 1.67 0.00 0.05 1.72
8 350691 1.60 0.04 0.03 1.66
9 720421 1.33 0.31 0.01 1.65
10 293090 1.53 0.00 0.05 1.58

At&: TRASS, UNIPASS 59| At A2 HIZQ 2 M 24y

o
Qr
(o)}

1

ol =91 % B4 A3 382499(71€F SFHAIER)7E 149
T 1.60, FF 719% 0.25, ¥k 7|9% 0.242 T A8 M4 2.095
UrEPﬂiE} o]o] 720221(F7 WA, 2.02), 520100(%3}, 1.99), 400400
(LT, 1.91), 230690718 A1&4 71§ & #4 1.86) 5°l FIE
[Pei=g %ﬂﬁo 73 9 A T F500M S 719 =0 =4 &8
St M, SRHAIER= VT 7]9E Sl A9l E3E= ddol &

A=A,

o
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(HE T 7-11) Y= It AL
=2 HS Code IR S 7|0=
1 382499 1.60 0.25
2 720221 1.60 0.39
3 520100 1.33 0.53
4 400400 1.20 0.68
5 230690 1.33 0.47
6 291590 1.67 0.07
7 290519 1.73 0.00
8 292090 1.60 0.08
9 291612 1.60 0.00
10 291539 1.60 0.05

Xt2: TRASS, UNIPASS 52| Xt2 £44S HIEHO 2 KX} &Y

F=9 73, 382499(71€ SFeHAE

7 IFHEE 1.60, F

oo o
=70 S8 2 dr
0.24 2.09
0.03 2.02
0.12 1.99
0.03 1.91
0.06 1.86
0.09 1.83
0.09 1.82
0.09 1.77
0.09 1.69
0.03 1.68
719

£ 039, M5 JlelE 0142 5T AT 44 213 715 S, ol

250300(%, 2.05), 291612(71%

SISHE, 1.84), 320890(=&
1.82), 271012(3A1%, 1.80) S°] HE o|dct. Lkt

AET A FEd AR BlSe] A RFYEHA.

(RE B 7-12) ¥ Bt AuK2

=2 HS Code IS S 7|0
1 382499 1.60 0.39
2 250300 1.20 0.82
3 291612 1.60 0.10
4 320890 1.73 0.00
5 271012 1.60 0.14
6 291590 1.67 0.00
7 220890 1.67 0.00
8 290110 1.60 0.00
9 310230 1.33 0.26
10 290512 1.33 0.23

Xt2: TRASS, UNIPASS S9| K& 2AIS HIEIO 2 KX} Kb

320

A=0 X

W

o =1=
TE *1‘IT°—Q*]'9-]‘

- BYE

HiE 7|0 B 2R H
0.14 2.13
0.03 2.05
0.14 1.84
0.09 1.82
0.06 1.80
0.09 1.75
0.06 1.73
0.11 1.71
0.03 1.63
0.03 1.59



i
J

(RE H7-13) I3 It ZiKSEY - WA 24, 671 &P, 2024 71F)

29 HSCode  IRUBE  ZYIOIE  HE 0T 3
1 382499 1.60 0.32 0.29 2.21
2 320890 1.73 0.00 0.10 1.84
3 720221 1.60 0.19 0.03 1.82
4 291590 1.67 0.04 0.10 1.82
5 291612 1.60 0.05 0.13 1.78
6 290110 1.60 0.05 0.10 1.75
7 520100 1.33 0.26 0.16 1.75
8 250300 1.20 0.42 0.03 1.65
9 293090 1.53 0.01 0.10 1.65
10 230690 1.33 0.23 0.05 1.61

Af=: TRASS, UNIPASS S9| Mz 4 S HIZC = XA} 2y

BeEgol 9 A= 24 23 382499(71E SFetAlER)7T 15919

.60, F 7191= 0.99, Hl= 7|9k 0.31= & 9 &4 2.91&
71E3Ck. olo] 292700(243keHE, 2.02), 291614(F714H4, 1.90),
720221(87 THAIE, 1.83), 320890(==-HQIERF, 1.80) 5°| 4Hd
of Exyct BWEF FAREoE 4744 F=4(EFE IMDG
Code Class 6, Class 8)9] H|Z0| o} Y& EXo] SeHE FAo=Z
LR T

(S5 E 7-14) Y3 B} 200 - B3

&9  HS Code IRPEE R B L (G LS s
1 382499 1.60 0.99 0.31 2.91
2 292700 1.87 0.13 0.02 2.02
3 291614 1.87 0.05 0.04 1.96
4 720221 1.60 0.20 0.02 1.83
5 320890 1.73 0.00 0.06 1.80
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HS Code AR9FE | BEIGE HIZ VI B el He

o
=

A

6 290949 1.67 0.07 0.04 1.78
7 290329 1.67 0.05 0.02 1.74
8 220890 1.67 0.00 0.06 1.73
9 293090 1.53 0.14 0.04 1.72
10 290110 1.60 0.00 0.06 1.66

Xi2: TRASS, UNIPASS 52| X2 2A4S HIZOZ KX Xt

&0 A& 382499(7| i}i =271 1GYF= 1.60, F 7]oj=
1.10, ¥1% 7]9= 0.29% S 9 A 2.995 U, o]o] 271019
(B4 &3+, 2.70), 381519(718t 3tekd7HA, 2.42), 381400(3FeHA]
£%, 2.03), 3208902 -FHJAEF, 1.83) 5o] AYE XA}, FeAg)
9] £&2 HAES Ut SIAEFY $F € W 7|07 F8 8
loZ eyt

(H2 5 7-15) YT Tt A4S - B
#=¢| | HS Code IR S0 | gz 7|0 | BE Y e
1 382499 1.60 1.10 0.29 2.99
2 271019 1.20 1.01 0.49 2.70
3 381519 2.33 0.06 0.03 2.42
4 381400 1.60 0.37 0.06 2.03
5 320890 1.73 0.00 0.10 1.83
6 350691 1.60 0.12 0.06 1.79
7 220890 1.67 0.00 0.06 1.73
8 290949 1.67 0.00 0.06 1.73
9 390791 1.40 0.27 0.03 1.70
10 290110 1.60 0.00 0.06 1.66

Xt2: TRASS, UNIPASS 52| Xt2 £44S HIEHO 2 KX} &Y
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i
J

O 24k

A A, 291612(F713HE)7F IRAEE 1.60, S 7191% 0.98,
U 7]ojk 0.3002 3 Ad d45 2. 88:% LRt o]of 230690(H
FEF- AR, 2.40), 382499(718 SHAIES, 2.35), 291614(F714H4,
2.08), 271019(88A %=, 1.91) 5ol %—3— o|irt. 4FE2 473t

3}l vk SSAER} W AR, AR So| LA REshe
o] Shelglet.
(R5 H7-16) Y™ 7t Ak - 34
=9 HS Code IR SF/0E | HEJ0E | SE R Ee
1 291612 1.60 0.98 0.30 2.88
2 230690 1.33 0.99 0.07 2.40
3 382499 1.60 0.53 0.22 2.35
4 291614 1.87 0.06 0.15 2.08
5 271019 1.20 0.19 0.562 1.91
6 291590 1.67 0.05 0.15 1.87
7 291539 1.60 0.08 0.15 1.83
8 720221 1.60 0.07 0.07 1.75
9 270799 1.60 0.00 0.07 1.67
10 271012 1.60 0.00 0.07 1.67

X}2: TRASS, UNIPASS 9| A2 2AS HIEfO 2 KA} XHA]

FE9| 3%, 2710198 7A =7 LRAEE 1.20, $F 799
1.78, HE 79 07302 F9% Hd de 3712 7153 101
250300(%, 2.37), 290949(¥TEF, 1.76), 382499(C7|¢} slobAlE
1.73), 29153209125, 1.71) 5°] &9l B2 2432 ”%741
A= B opoHAlE S4 Fute] 5ol vtgE ] s F5s9 vlsel &
Aoz &4 et
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(RE B 7-17) I8 7t 2i5E - S)

=2 HS Code IRAEE SZ7I0:  HIE 7|0 B8R He
1 271019 1.20 1.78 0.73 3.71
2 250300 1.20 1.13 0.04 2.37
3 290949 1.67 0.01 0.08 1.76
4 382499 1.60 0.05 0.08 1.73
5 291532 1.60 0.07 0.04 1.71
6 290129 1.60 0.03 0.08 1.71
7 293090 1.53 0.05 0.12 1.71
8 291612 1.60 0.00 0.08 1.68
9 290110 1.60 0.00 0.08 1.68
10 390791 1.40 0.02 0.04 1.46

Kt=: TRASS, UNIPASS S9| Xtz 2M 3 HIEZOZ XX} 2ty
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