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A Study on International Trends and Analysis to Prepare Safety
Standards for Hydrogen Application

Hwa Young Lee' - Yeong Gwang Jo - Sang Jun Ha

Korea Gas Safety Corporation R&D
1Corresponding author: hyl0019@kgs.or kr
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A Study on the Non—Destructive Testing applying Artificial Intelligence
for High Risk Gas Facilities

Jae-woong Lee - Ugiyeong Lee' - Hyo-Ryeol Lee

Institute of Gas Safety R&D, Korea Gas Safety Corporation
1Corresponding author: lyullee@kgs.or.kr
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The Status of Marine Methanol Bunkering

Chongmin Kim' - Dongwook Park - Choungho Choung

System safety research team in R&D Division, Korean Register (KR)
TCorreSponding author: ckim@krs.co.kr

The maritime industries are very busy. This is due to the need to find environmentally
friendly alternative fuels to meet increasingly stringent regulations to reduce greenhouse
gases from ships around the world. Among other alternative fuels, methanol technology is
gaining traction because it has a number of advantages: engines are already developed, it
has lower carbon emissions than LNG, and it can be transported as a liquid cargo at
room temperature.

Methanol can significantly reduce sulfur oxides and nitrogen oxides compared to
conventional marine fuels, and can reduce greenhouse gases by up to 25%. In addition,
methanol does not cause marine pollution when discharged into the ocean because it
dissolves in water and biodegrades quickly.

Currently, methanol-fueled ships are being delivered starting in 2023, and the demand
for methanol bunkering for these ships will increase. Therefore, a technical and safety
review of methanol bunkering is required.

#**This study will review the current status of methanol bunkering and safety
guidelines/checklists for methanol bunkering, and propose directions for safety technology
and technology improvement through analysis.
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A Study on the Safety Verification Method of Combustor
in Hydrogen Blended Environment in City Gas Piping Network

Jo Yeong-Gwang' - Shin Hyun-guk - Ha Sang-joon
Korea Gas Safety Corporation Gas Safety Research Institute
1‘Corresponding author: jyg202@kgs.or.kr

AIAARL 71518 AR Qlste] 2dslzks A2 oA Ao ofdd A4t HATE =
AHozE s ke wWEF 74 BE(2030 NDOE AAstga $2vte =8 20209 10
9 =7F wE e 2050 BAaFHS Adsta 20219 109 2030 #7F 2472 HEEE(NDC)
A ke TR s 20309 714 2018| 24AVEA F SR U] 40% S-S SRR SIS
ok oolE @A) AR e veFet ko] EAlsta glom AleuA|]l v F2 gt
T StuE AAX I gtk ool wEt AR-olM = 20261 EATES A 20% S ARSE TS
=xs AAsAT V1S Axvle] 724 WA glo] st EdE =AVIAE AR S
AE A= Sk Bolkn Wl we sldEE B 9 obxa 7lZulole] #ak sl =g s
T EAZERC] Blste] ddagmrh whEa ste] flge] EAT B vl v

AIe7p vtol A2z @l wahyh B & 5 glnk mEb mjol A AR F)l B
3

L:

O] 31]‘_—1—_7_ R =
0 Azvlel G Bag, dadHEs, AaEE, harE, WETs S g i s
A PAE BT S AT YAT ERAT L] A A 4GS FEEY
Wt W AeRstE A5ote] S St oF It

4 = AH1E AERYHSES sari 223



A105 JtAQrH

A Study on the Improvement and Safety of the Domestic LNG
Truck—to—Ship Bunkering

Sung-In Park’ - Jae Seung Roh - Dongkyu Shin - Jaehee Park’ - Kyoungmin Park”
HD Korea Shipbuilding & Offshore Engineering -
*HD Hyundai Heavy Industries - *Hyundai Samho Heavy Industries
TCorresponding author: parksungin@pusan.ac.kr
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A Development of Risk Analysis Automation

Ugiwyeon Lee'

Korea Gas Safety Corporation
*Corresponding author: lyullee@gmail.com
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H 7les vfgo R 20214 o] FH-H 7t #E| A 2 E'(Gas Incident Management System)
S AAHo =z st FAF RS FEl Alardloly #e], I, AFagEEA Sl sk
A ot Atk

TU TFRARSAIA(EAZFS, LPG, 74 AR )l dish Al R HlolHe= ALY dF
Holty, 19 =7t abd3Abs kAl HolH el ALaHolHE A &HHom FH 7]
o AFIRIE HolHE JIEE ¢ v BEES oln] ZFa k. & dAgE A WE AR
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7b Ak Vbesties @ Aot w3 20179ERH R AT e AL FE Y&
d= Adtsts darelss NEEl skt olE Fsl AfanlEeh dej g HolHE g vEY
25 gt g LR f94E BT 5 e AaEel

2 ° < AHE
AE e s et 2AXNAEET, AMTEE, ARRE S dEEeR Wolsold T
el i 99w Ads FHge R AN dexe daElee ddd A9 218 &
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A Study on the development of safety standards for mobility—based
ammonia bunkering station demonstration

Young-Joo Choi' - Ji-Hyo Baek - Ji-Hee Lee - Jung-Suk Oh
Institute of Gas Safety R&D, Korea Gas Safety Corporation

1‘Corresponding author: yjchoi@kgs.or kr

A A ;AL FAMO, International Maritime Organization) % F+HAS(EU, European
Union)S A2 =A] a|de s A7} Zstea v}t E35], IMOE NOx, SOx, CO.E A3t
I 9EA, FEA AR ARES BXRE 2AVNEE ISR @k EUE AT iSRS
20303714 1990\ tiH] 55 %ol #IEHS HRE st Yo, EUslEd A A28 &
of7} x3tE o] A= EU A wl&d] &3S Fullstolof shr) ool whal, A sl A=AE 2
e @Al @Wol 2ol FAAR 7N ARfolA] dA7Es, HERS, blole ], d7] Fo=
A= glom, FEkh A5]]l T4 dEYole dnE ko] ddHn). o]} o] ST
NME A7~ HWlE AE fs AeA 2 FEA AREY HIS xd"sia glow,
Clarkson’s Researchel] W2w 2050dd &= Feth AR S AMRS= X8A }

AR Ao o s, sl 2AAbAE 20254 o F, gRYel di 34 dxg Hx=
shar QT

Sl M= R4 -K Fadge s @G Aey 7|2 A8y} adyE 55 Fote] e Al
Hhel W SXsk] e mEetal gloew, @G/ 7 A V1, RS AR 1AHA]) 1S
R AIGE7E ke vhEskal ook vk, SAel M vt R fRUotE S s kYol A
gol A5, kA A, Tashvks ke H(elst “ai), o Ags A Huh, 3 1
B g7 AU B ol Adrte] xekE A Al ik Y okE Sl S8
A= dRtAlz = SASI7FE Bofok i, A SHAES &7k Asatel adE WA
S BAEAL Qlvk webd, ERYolE §4 SHAES Foto] Addtel 1A E WA Ee 87
of T3] HsiM= Ayl B d HE e Al=sjdel st

= Aol e S2HAZIGE AR STAR (62 Ds Skl S AR W kR el A
H SAAAE]l F5E & EE siglen, ¢EYol [SO BAZHClHE AN 2 ARERE o
g 7IE Akt R ol Aduk S ATs 9T VIS AT FAEEd mEE ARy
of vt AL AF7IESs EH kL, dryol Auk SNl ek Al=s}t Weks HEsk
gl dhryol WA A= vide] 7]ojstarat g

=

kil A= 2023V FAWAZIGE ARG ETFHAAL(FAE R Yol 3R] gt
AAFET) Aol o] sk
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Development of pump—driven LNG bunkering module for
LNG supply for ships

Sungjin Park - Taewan Kim
Hanjun Energy Co., Ltd.
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A HALZ]TIMO) A %3 E 15 D3 (MEPC)= 2023 79 A80x} 3] oo Z7]AdFe
XS A NS “2023 IMO =472 AE5AE S Y-S F3l 203074 5 AlE) - ke
TEAAY Ht o]AbsetA &S 2008 dlv] 40% E H3EeF 20509 T =4 7F2
=% AZ(Zero)g HX G5 AT mebA sEobdA] [ Axe] ARgo] o
Ao oﬂ”‘ﬂﬂ%, AA He g Am F HAEg HAVFAINGE o] Qg FHo] FH3] ¥ o
AL G AT Egk T 24 AR A= A7E eF 100014 <]

ElJ

= LNG 1855 o] &3 A 5S H7H9F LNGE

WS 423k o] So = LNGAHHE A LNGE FYote 7I2Aled Zd = LNG =271 5
7Fskar loh

H = TTS(Truck to Ship)#2l o0& MulgHA7F~S LNGF A FF3t7] 938 =4

ING BZZ 483 LNGHAY 25U~ w‘wgal) mgg Aukg HAVA(LNGE daz

L3t Aukel LNG A8 Ad INGE g83 0= F335H7] Ya LINGHIAEH LY 2tho]

WAY BES aokslar Ak

=

A} al

A AAs = 9= MTTS(Multiple Truck to Ship) 219l LNG
A9} S Faste] 2pet W] H HE FEukAo g INGE 338 4 Jde Adg LNG ¥
#

2 X a5l ol

4 5 el
oA o= MTTS ING HAH 59 oA FrE 9 ISO 20ft AHOY FHo =
AA D AZRE] A AlEH D koA ING HAH JPGS & o o AN L &
S 188t LNG 392 LNGol$ HX AFE f-50 upegh 2tkaa) g2 saog
w3 4 qlom gk 9 Mubo] Aggte) whE) TS AEE 4 QIEE gl AtuA o s
409 LNG "HIaEH LS d4dsle] Autg HddArks &3 49 Ho LNG F52 A9
80m3= 1 AJZtelel s ¢ast 4 i, Fuwuro=w Fadh A9 Hd {5l At
= S 458 F Jdy gt FH

150m3= Hu] 8the] LNG HIAEHLHEZ 1Al 2]
150m3/h =9k f-<< 10m/s ©]3t= A &l]oF st}
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Fitness—for—Service Evaluation and Crack Characterization Method for

Pressure Vessels

Jeong Hwan Kim' - Sang-Jun Ha - Jin-Han Lee

Institute of Gas Safety R&D, Korea Gas Safety Corporation
TCorresponding author: abbu2k@kgs.or.kr
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4 gaela Age vl AgaNE A4sn Belat Aol us Fagrh & <

CRACK-LIKE

579-1/ASME FFS-1(Fitness for Service) =9 Part 9(ASSESSMENT OF
FLAWS)o| uwe} A (HE)e] Y, 7] o=z ZAFS Aosts WHE =9l
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R el
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Analysis of international standards related to the vacuum and
insulation of cryogenic liquefied hydrogen storage containers

Juhyeon Park - Mingyeong Lee - Jeonghwan Kim'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
TCorresponding author: abbu2k@kgs.or.kr

EAaTH 2 A 526WHES] 4 FF HEE o]F7] Y8l A A g Aot
SHAl o] FoXa Ut} 11 T FAE AIete] &%, AFstEE AR o]Foixa o ek
S okl Al &g JQEF sde] A gt} o]ejgt dIFhE VA FAET ShE ol
vrol QP A Q] AEHlE Byt @ gFo] Jhestal 7|Al 4 vl F37F 1/800% FAEel wY
ol Al 800H 2] A AN YA BEE Zh=t) webA o]t dsfiaes g &5 2 A &
olgta AA|Holgt= HIHE war k. AT —253T(20K)e] FA42 AHE FAEoF st =
W7k~ (Boil-0Off Gas, BOG)9] &2 2 714t 58 WAT 7 e =2 dolxe AFgdd 7|+

=
XAQ_O] %gé}u}_

Al o] Al AFTEE 7S TUlol H8str] HsiAeE Tl Vo EE v g A
Aol7lo] CGA H-3-2019(Standard for Cryogenic Hydrogen Storage), ISO 21014-2019
(Cryogenic vessels—Cryogenic insulation performance)®} & 9] 7]5S elg3sle] H7} 7]
o 59 Tl At

NER(Normal Evaporation Rate), Warm&Cold vacuum retention test, Cold shock & Z#]-=
ANl Fek thefet Al 7EES UFa U o] & Farste] A F AR -9 sk
TFQbAFA ol = FA R AegA I FURPAT|ErS S gul A, 9 E AdeH7F A
E =Ysksith

2 AFNME 2AL A5 AY D EFol gt FRPA 7SS o wA] 7]
sol el vl AnAne Sesnz Bk

=
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Key words : Liquid hydrogen(®!3}54), Liquid hydrogen technologies(?&54 7]<),
Cryogenic design(=4= A7), Test certification(21% A} &), Empirical evaluation(2% H7})
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Analysis of the Current Status of Opening of National Technical
Qualifications and Proposals for the Establishment of
Hazardous Materials Engineer

In-Beom Kim - Yong-Jae Lee - Jeong-Min Cha - Seong-Ho Hyun'
Dept. of Fire Protection Safety Management, Kyungmin Univ
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A study on the Operration Performancce and Improvement Plan of the
Course — based Qualification system based on the National
Competency Standards

Jong Rok Hwang*

Human Resources Development Service of Korea, 345 Jongga-ro Jung-gu, Ulsan, KOREA

]

N X
0 2

s
7HA e

al
S

L

QA =
palehaial “Hb AR A 2]

hva
°

AE ~%

N
A
.
O
@
o
N
rE
ot
>,
s
[-4 U
o
o,
o
o
ofy
>,
o
u
ol
2
»
Lz
=1
Ho
ol
Jarm 2
X
ol 24,
tlo 1,
L
e

2

$AAA SG3go] weste] Fhm glont, 20209 % o] F

B4 A Ame] fdel WE gkl Aami
g n|zre] 9910 Q= o et AL dx A
skl ey AR A4 Alwe] SRR 8




A203 OFM IS - OFXXI%H

ATAIS SES S8 EHEBY WAL U W i
A E
dRagerAY

Research on chemical substance verifying system using artificial
intelligence learning and utilization method
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Korea Fire Safety Institute
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A Study on the Malfunction of Firefighting Facilities in Small Buldings

(Focusing on Seoul and Gyeonggi Province )

Jae-Yong Ham - Jae-Gil You - Seong-Ho Hyun'

LH Disaster Preventon Co.,Ltd
Dept. of Fire Protection Safety Management, Kyungmin Univ -
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Maximum Utilization of HAZOP Methology

Jong-Ho Sim"
POSCO
wkCorlresponding author: jhsim@posco.com

HAZOPS 34987897 i o= 19709t E AR 7] Azt A, 2 AlAlol] Hg s
A, Areeh, AFAAY T SEtEA S AMgete 3 iAo R AMEE A vt 913949
v A9} FARAEAAEIEE A 27 E e o] ARbdoln, stEEd 9E
H7te E371% gtk HAZOPo] d=79] ICIAfoll Al A2 o] % W E ] M-S A5shHA
Aol o]2A oW, Guideword®t Parameter®] ZA3%HS %3] DeviationS == Cause,
Consequence, Recommendationg 1|8t AxE A|Alsta ot 34 dAH 7 gt 1
w55 A wEW HAZOPo| 2o What-if, Checklist, ETA, FTA 5& 743t o}, tf
& A 2 FAd Fof HdiEvtEe EEst AAlE AES dedltie SHolA oA E
HAZOPo] 7} Wol AMEHIL = 38 ADAER7F Wiolth. 2eu, dA sl e dF 7]
Tl A F HAZOPR S-S AAISHaL glom, W& 7% oA MEaL 9lof, thest #HelA <]
AP el dish ws P wAQl Hito] HQ3ith Parmeter= Flow, Temperature,
Pressure, Levelsol =gt=al d+=d HAZOPo] w&slt Fu|ar7lo| A= t}3sk Parameters
3%k Deviationo] A& o} H3F sshAdb] B FHgAE 4T DAASHE AtaHt
Start—up ¥+ Shut-downzol AFaLe] 70%7} @Agth= EA7F 9lo], HAZOPo] 21 Y= &
AE FUgE F e THS AAZAF gk

re oo, N9

)
o

o]Z ¢33 Deviation= Start—up, Shut-down, Human Error, Corrosion, Maintenance,
Misdirected Flow 59 tjest A4S E3 A9 AdHE 79 HAZOPHH Zo] B}l 229l
sleldn] o] obd & H R FAF St




Proposal for securing fire safety performance of tunnel
type sound barrier

Yong-Jae Lee - In-Beom Kim- - Jeong-Min Cha - Seong-Ho Hyun;r
Dept. of Fire Protection Safety Management, Kyungmin Univ
TCorresponding author: shhyun@kyungmin.ac.kr

20223 129 299 A27NTEEZ2 (M~ HoG UES QoA wHASE HFSH
AE AbE 5YE, Qb 33 39 v 7159 A 34%(F A 37H) 9] gy}
vsl2= A 45U AAxE= I AT o] Alare] Qv 2 AAkyE]e]
PMMA(Poly-Methil Methacrylate) ZA]e] x]&-Ao] <)t}

kA 2 ATl s 7S wad A Al AdAdS BAstaL A b A e A
Al BexAs 2R 3 AREo] Thed e ATA ol bHA, AlEAd, =AA
3

AXe] 875= A5 54 55 st Aol A ARE AtstaAl g

71E9] Wad AGAe Hde o 2k

AR, 7ol mE “E Fx7Y 93t sk Fibdo] At PMMATE €7 A2 71
AR ol 2} aio A A(Gel) FEI7F H AL o 7)ol Bo] &2 HE SR SeulgAY "o
A Ak (=5 ZE 58 A /ol 5 AL #x) o] REALA|-REA] AEje] Ao Eol
2ol A foll "ol A Ha ol @] FAE wEsta FHsHAl 7A€
P.C(=Poly Carbponate)®] 74-¢% UAHF o]} FAFSH Aol AT,

A, XA A 7t doltt HEE Wad ABARZ ALgo] e Als T s
2](Tempered Glass)E #|2]3+ PMMA, PC(=Poly Carbponate), PVC(Zg]|a3tH|d HAAE)
BRI} 7FAAR A A o] FHE Ao el wEt AEHH o R AisA Hr)

AA, AFA AnA] vhEFe] fE7kA7E WA, AFsk s el E Ales E8H AlE(=PC,
PMMA, PET, PVC, @4 PVC )9 A&Al= thi-i #+5712=(CO, CO,, CHy, HCL 3)E Hi=
st o= QI3 AAAE FEE 4

kA AP s SRE 9% WeH AFAY HAAd Baxne A, A d2 <
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e Y

=4, FAd 2 AN TIEEATI28) A7 AR ook gt

AR, F57F2~ FAAe] FHAskyt st AstEgaEE A &1
PET, PVC, @1 PVC 5)9 AeAl= ol wet 248 Aol glont dif
CO,, CH,, HCL 5)E &3} o2 <l FAAE §urs 4= 9t}

YA, 753 AR AAS(=LOD7F =& A5 AFgo] I asith PVC(ZEddnd JaA
E)= PMMA, PCS} vl & u] o7}, A3, FHE, 2, 24, E2A4 So] A 38t
AP AHAD FAGe] A AF FAFEAFALO)7E 39 wof A kg FH
oA et Aes WER AL Aot
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SKenergy Explosion—proof Technology Supportor Chatbot Develpment
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4-Way Sway Prevention Brace
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Engineering background and application of Seiesmic
of firefighting facilities

KilJoong Kim - HeungGyoo Oh" - SeHong Min""

GK Engineering - *Line E&C - **Gachon University
TCorresponding author: shmin@gachon.ac.kr

B>
o)

Ao AAE astsh Ay - A4 a9 4GS BHo sl
“all or nothing”A MNdoz §]—xﬂ ] %&1% 945 =4 o A
3l 7 ]

QL
it
T > oox

—_

N
£
2

N &

N
off
o

oF
o 2N o

fo X gy =
-
e~
[-40
X
p

>,

S o b &
: = :

>

¢

o

=

ol

o

A

e

2 ol
g =
o= FU?D

2

o mx P~

fu
dr
lnl

Ws’% He o] AL °§ﬂ%l§9‘r =8

So] AAE o] WA 3 e RE M
Holl A = xle] 9=El 3], waF % &%%j
o st H 3l7] 91k ok A sidoe
U7F Fask Aol Hof, Sl 30

R
JlN‘ é

oX,
o
Job

;E

Sz A EH;} AR BAE S AEHCJoF & Aolv], Fxsh AF Akt A )
& AR A GARES @ Ao PAF AESE Aol
$ApgoE S AR % Gelo] A48T u) £xs) 720 FHRAN HE PYS
eote] RHOR AL Aol UF NMB YARES Fxe) AR B
Aol QERB)N B sAAle] Hofof Bk F, Axloleks Pt Awst Al
% QUAAT A 7} Pl ANS neld HAs Hojok sul o)
olalsh A7lol tig olslt B e,

Rl o
22 e K

oo
(o]

L_l
2 T oo

ol M= Almek Wel tigh o] &4 i ofdfstal, 3 A sk - A - WAEE
of WAEA H444 H7F - 5 o9 sl H - WAEAAE AR T Ardel s B

& AN saA S,




 A303

St

H&doll 2

5

IOFA A Al T

PN
(i

HA o7

4

Kl

|
<l

3z

]

07

3

o
SRR ERCP

A Study on the Appropriateness of Checklist by Structural Analysis in

Seismic Safety Design of Dangerous Goods Square Tanks

Hyeong-Gi Lee
Executive Officer, Seismic Tank Research Institute CO, LTD.
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A study on fire characteristics and prevention in the food industry
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Analysis of interfacial reaction of graphite anode in lithium ion
battery during overcharging through electrochemical evaluation

Kyungseok Kan;:;H - jae won Choi

Department of Disaster Sciencet , University of Seoul - *Guri-Fire Station
TCorresponding author: kksfire@gg.go.kr

The energy storage technology of lithium-ion batteries has made the world more
comfortable and prosperous. If you look around you, you can easily find products that
use lithium-ion batteries. Among them, personal mobility, short—distance transportation
such as electric kickboards and electric bicycles, have gained great attention and are in
increasing demand. The expansion of this ecosystem is manifested in the form of new
fires, which are increasing in frequency and causing casualties. In particular, there are
frequent cases of overcharging due to continuous charging in an abnormal way, which
threatens safety. We focused on the reaction at the cathode during overcharging. The
precipitation of lithium metal on the cathode surface and its growth into dendritic crystals
were induced by electrochemical evaluation and analyzed by scanning electron
microscope (SEM). The effect of these changes on the resistance at the cathode surface
was quantitatively analyzed by EIS (Electrochemical Impedance Spectra), and the
electrolyte reaction at the cathode interface was analyzed by linear sweep voltammetry.
In addition, the degree of swelling caused by the cathode interface reaction was
compared between the pouch cells.

Key words: Hazards associated with lithium ion battery, Overcharging, anode electrode,
Electrochemical Impedance Spectra, inear sweep voltammetry
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Image—based Fire Monitoring and Location Detection
Data Application Plan
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A Study on the Remote Controlled Fire Monitor for
Plant—Only Smart Fire Monitoring
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Presentation of simulation—based multi—density risk
assessment techniques

Doo Chan Choi - Hui Mun Kim - Eun Sol Kim - Jeong Min Kim - Eun Soo Son'

KF UBIS CO., Ltd
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A Study on the Utilization plan of Fire Safety Database
in Logistics Facilities
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FLACS CFD-based Simulation, Regression Analysis and Machine
Learning for Risk Assessment of Hydrogen Vehicles by Leak,
Dispersion, and Vapor Cloud Explosion
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Commons through FDS Fire simulation
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Gachon University
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A Study on Refinement of Fire Simulation Data for Fire Response in
Underground Utility Tunnel
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Gachon University
TCorresponding author: shmin@gachon.ac.kr

ok
-
o
off

i
1o r1r

A7) 7 R Fo FEAE], BANA, SrEAA § A ES T
NA, T2z B 2 5l A%
o], %101 2 m Ol*c}, 24_01 50 m o] (d=-F

01 w}

o S
otoJF“l_EL
—
L B
B

CER

H]

[e3
™ r
\]
ﬂ
jus)
—
o,
ox M
iy f“f
E

S
=N
kool o

£
a
b
>,

2 g

32
0
t
H
X
=
I o

f' 2
>,
il
e}
ol

>,
m>~

0]
oy
2
>

o
i)
4
BN
)

r

gt
&
oy = 8 o >

= 7
S

O o [0 HT 2 rlo oy 2 oo
O N
["_1_4

B 5ok

[‘_8{4'
>,
=3 N
B ol
ol
ol
offt "7 off
e > -4
r o
N
o2, o
= ol
ko ®
ok

>-1|

L

-0,

(1

2 ofy
>,

1o,

=

Y

N r{o

off &
L
ﬂllo 0
4 o
ot
o
N
o
:?L_’,
>
Ir

[e)
ojof 3 DBO| o] 7|shaA oz F7tst A (Pyrosim) W
A el AA dloly 54 AAE Al 131‘/} AA) A28 AW 7] o] HBidelal @
< AAE A7t aqtgel wet, dadek ARE A8 Foolle)r) Akl
upebA] 2 AFAE & W SAHAES TS aEske] BIVIHE &85t AlAE A9
A&k g Ay 73S AbEste RS B oR AFE it B3 Aes A8 B2t
|3 A= dely 1k 2akE&o] 10% ]lﬂ?l A gkt w3k, Bt AlLke] AEAd 3 ALk

H
gull =
6 m, 10 m, 156 m= Hu &4tk 71 A3 10 m (HA o=
|2F kel AEAds FAlek, AlEdeldY A& ek H
AT o]F 10 m (FAS R AHE3 Ho|HE EWE Linear Interpolations &3l 2x-¢




0

B

PN
T

o}

=13
-

A

7l

3

by o] A
R Al A A9 BREAE

H
5]

o
o 7]Hke] A

_q]
E

2
(No. 2020-0-00061-004, tjxd

A7),

<= )

43

o}
ol

w0
oF

o
__O;
—~



13

A509 SEMM(1)

StetsHolM AIE &8ct 22X SO MM AlAB HE Al

Enhancing Worker Safety: An Al-Based System Case Studies for
Preventing Major Industrial Disasters in Chemical Processes
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A Study on the Optimization of Ventilation System in the Workplace
Handling Chemicals Based on CFD Simulation

Eunhee Kim - Chaewan Lim - Myeonghwan Moon - Byungchol Ma'

Chonnam National University, Department of Chemical Engineering
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A Study on the Installation of Automatic Ventilation System for the
Prevention of Hazardous Gas Addiction in Boiler
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Effect of Oyster shell upon the intumescent flame retardant and
smoke suppression properties of the rigid polyurethane foam

Seunghun Lee - Seunghyo An - Byungchol Ma'

Department of Chemical Engineering, Chonnam National University
1Corresponding author: anjeon@jnu.ac.kr
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A Study on the Necessity of Manhole Management System for the
Prevention of Asphyxiation Disaster
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A Study on Evaluation for Flame Retardancy of Polyurethane
Foam Based on CFD simulation
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A Study on Risk Assessment Cases in the Steel Industry
— Focusing on the case of company A handling chemical substances —
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A Study on the Possibility of Fire of Lubricating Oil Leakage in
High Temperature Piping
— Focusing on tire manufacturer H business —
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Analysis of National Inquiry of Hazardous Chemicals
Using Topic modeling
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Proposal of digital solution development plan for efficient PSM
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Loss—of—-Component—Cooling—Water Accident Prediction Model
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Application of various artificial neural networks for time—series
forecasting of severe accident progression in nuclear power plants

Yeonha Lee - Kyusang Song - Sung Joong Kim" - Jeong Ik Lee'
Department of Nuclear and Quantum Engineering, KAIST - *KHNP CRI
**Department of Nuclear Engineering, Hanyang University
*Corresponding author: jeongiklee@kaist.ac.kr

In this study, various artificial neural networks were applied to forecast thermal-
hydraulic variables in the event of a severe accident at a nuclear power plant. Managing
severe accidents is essential due to potential consequences, such as fission product
release. However, effectively managing a severe accident is challenging due to significant
uncertainty surrounding the physical phenomena involved.

According to the Severe Accident Management Guideline (SAMG), appropriate mitigation
strategies must be determined when a severe accident occurs. This involves weighing the
pros and cons of available strategies based on the symptoms of the nuclear power plant.
For that reason, having tools that can predict the progression of accidents based on
these mitigation strategies would be highly beneficial.

An artificial neural network was chosen as the methodology for severe accident
prediction tools. This choice is due to the suitability of methodologies like artificial neural
networks, particularly recurrent neural networks, for time-—series forecasting. Utilizing a
severe accident analysis code commonly used in the nuclear power industry, random
accident scenarios were calculated and used as data for training the artificial neural
network model.

Seven key thermal-hydraulic variables were selected from the accident scenario data,
and a model was created to predict changes in thermodynamic variables over time. Two
models were developed and compared: one using data from the previous single step, and
another using data from the previous three steps. As a result, the model that uses data
from the previous three steps shows better prediction performance. In conclusion, the
results highlight the effectiveness of the artificial neural network model that utilizes data
from the previous three steps for predicting severe accidents in nuclear power plants.
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Source Term Estimation for Nuclear Accidents: A Gradient—free
Optimization Approach for Multi-radionuclide Release Scenarios

Siho Jang - Juryong Park - Suhyeon Kim - Gyongdong Im - Eung Soo Kim'
Seoul National University
TCorresponding author: kes7741@snu.ac.kr

In the event of a nuclear accident, multiple radionuclides, which pose a significant
threat to humans and nature, can rapidly disperse into the atmosphere. When access to
the accident’s origin is challenging or when information is lacking, it is necessary to
devise appropriate countermeasures while minimizing collateral damage and making swift
decisions. The refinement of source term inversion methodologies — techniques for
estimating the initial release quantities of radionuclides — 1is critical in situations
requiring a complex consideration of various uncertainties, such as measurement errors
and model inaccuracies. Particularly, if we can estimate the source terms using gamma
dose information measured in real-time from multiple locations, real-time data analysis
will greatly assist in accident response and decision—making.

Our research employs a gradient—free optimization approach based on gamma dose data
to estimate the source terms for multiple radionuclides, using inverse modelling based on
Bayesian optimization. Our optimization methodology does not require a separate matrix
detailing the relation between the source and the receptor nor separate differential
operation processes; instead, inversion can be achieved solely through repeated
simulations of radionuclide dispersion. We've confirmed that such dispersion simulations
can be further accelerated through GPU parallelization. We also discuss several technical
methods that can exploit the characteristics of our methodology to reduce the
aforementioned uncertainties. Our research will provide crucial insights to foster the
development of innovative real-time source estimation techniques, expanding the scope of
application for such technologies.

#xThis work was supported by the Nuclear Safety Research Program through the Korea
Foundation Of Nuclear Safety(KoFONS) using the financial resource granted by the Nuclear
Safety and Security Commission(NSSC) of the Republic of Korea. (No. 2105010-0222-WT112)
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In—depth understanding of endless natural circulation for EBR-II
SHRT-45 coupling system code and CFD code

Junbeom Park - Jae-Ho ]eongf

Gachon University
TCorresponding author: jaeho.jeong@gachon.ac.kr
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Development of a Particle—based CFD Methodology for Analysis of
Corium Behavior under IVR-ERVC Condition

Taesoo Choi, Tae Hoon Lee, Eung Soo Kim'

Department of Nuclear Engineering, Seoul National University,
1 Gwanak-ro, Gwanak-gu, Seoul, South Korea
*Corresponding author: kes7741@snu.ac.kr

A2 Foirla 43kA el [VR-ERVC (In Vessel Retention of molten corium through
External Reactor Vessel Cooling) & =uWo] =A8§ES JF7Feta, Yz = £=38d 93
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371 A&l, 54 deotF 29 = Dynamic Vreman 29 7|¥F WF SPH =4S 8319 th
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The Preliminary Design for Heat Exchanger in Heat Pipe Cooled Micro
Reactors by Considering Heat Pipe Failure Scenarios

Faruk Celik - In Cheol Bang’

Department of Nuclear Engineering, Ulsan National Institute of Science and Technology (UNIST),
50 UNIST-gil, Ulsan, Republic of Korea
*Corresponding author: icbang@unist.ac.kr

The heat pipe cooled reactor is a sophisticated design in nuclear reactor technology. It
primarily consists of an almost solid-state assembly that includes multiple heat pipes
inside the core to facilitate passive heat removal. This configuration bypasses the need
for active cooling mechanisms, thus enhancing the reactor's safety and reliability.
Generally, heat pipes offer strong reliability and consistency. Some designs can mange
the failure of two adjacent heat pipes without halting operation, yet three simultaneous
failures generally require a reactor shutdown. In some cases, multiple heat pipe failures
may occur due to insufficient heat pipe capacity margins. In other words, these failures
can be caused by exceeding the heat transport capacity limits which are viscous, sonic,
capillary, entrainment, and boiling. These factors are crucial in evaluating heat pipe
failure accidents. Transient operation, temperature oscillation, working fluid activation
have effect on these situations. In case of the activation of working fluids by neutron
flux, the heat transfer limits will be different because of the change of thermophysical
properties by isotope decaying (The activation products which are K-40, Na-24 or Li-8
subsequently undergo beta decay to form Ca-40, Mg-24 or Be-8&, respectively). In this
condition, the reactor operating temperature will be over the heat pipe operating limits
which will result in dry out of liquid phase of working fluid. These failures could
potentially lead to detrimental effects like fuel or cladding swelling, and even monolith
failure. A controllable system efficiency may help maintain the operating temperature
within desired limits. In this study, a heat exchanger concept was suggested as
combination of Thermoelectric Generator (TEG) and Closed Brayton Cycle. The system is
based on the effect of external load on TEG's efficiency. In case of the change in limits
or temperature, the system optimizes the efficiency by regulating TEG's external load,
and converts the excess heat into electricity.
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Analysis and improvement of CRUD heat transfer model
in boiling regime

Donggyun Seo - Hyungdae Kim'

KyungHee University, Department of Nuclear engineering
TCorresponding author: hdkims@khu.ac.kr
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Effect of Hydrogen Gas Explosion Pressure on Protective Walls Inside
the Gas Cylinder Cabinet for Semiconductors
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Policy Proposal for Act on the safety control of hazardous substances
in the Semiconductor Industry
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A Case Study on Safety Evaluation of Hazardous Materials
in Semiconductor Industry

Kyungsik Choi - Younghwan Yoon - Seoyoung Kim - jongho Choi

Samsung Electronics Device Solution Fire & Disaster Prevention Team
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A study on the optimization design of gas box that handles silane
gas at the semiconductor manufacturing equipment
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Cases of analysis of the scope of influence of chemical accidents in
the semiconductor industry
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Evaluation of the risk of explosion of by—product dust generated in
the low pressure vapor deposition process of semiconductors
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Scenarios for Responding to Maritime Hazardous Materials Incidents
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Deriving the Risk Factors for Field Response to Marine Ship Accidents
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Numerical Investigation on Qil Slick Transportation considering several
input parameter sources: Validation of Hebei Spirit Accident.

Hai Van Dang - Sungwon Shin' - Suchan Joo

Department of Marine Science and Convergence Engineering, Hanyang University ERICA
1‘Corresponding author: sungwshin@hanyang.ac.kr

The Korean Peninsula represents one of the busiest maritime transport areas worldwide,
posing a significant risk of oil and hazardous and noxious substances (HNS) spills to
Korean communities. These spills have a profoundly adverse influence on marine
ecosystems, the economy, and coastal communities. Understanding the oil and HNS slick
transport 1s of great importance to provide helpful information for response and
preparedness. Therefore, numerous previous studies have developed models capable of
simulating the transport and fate of oil and HNS spills resulting from ship collisions or
bunkering incidents. An innovative open-source model called OpenOil, written in the
Opendrift platform, has been proposed and demonstrated successful applications in various
regional coastal areas. To ensure the reliability of the model for near real-time oil and
HNS transport predictions, OpenOil is typically operationally coupled with meteorological
forecast and hydrodynamic ocean models. This study aims to evaluate the performance of
the meteorological and ocean models in different resolutions employed in OpenOil.
Specifically, this study evaluates the suitability of the Climate Forecast System Reanalysis
(CFSR), ERADL, and Korea Local Analysis and Prediction System (KLAPS) models as
sources of wind forcing parameters. In addition, Copernicus Marine Environment Monitoring
Services (CMEMS), Hybrid coordinate Ocean Model (HYCOM), and Korean Operating and
Oceanographic System (KOOS) datasets, providing hydrodynamic information at global and
regional scales of ocean current data, respectively, have been examined. This study
proposed five combinations of input parameters based on several sources to determine the
most effective model configuration for simulating oil slick trajectories. The Hebei Spirit
Accident, one of the most severe incidents that occurred on December 7, 2007, in the Tean
coast, was utilized to validate the predictive performance of each combination.
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Preamble Resource Online Control for Multi—-CE Level in
LTE-M1 networks

Zhenyu Cao - Huan Zhang - Hu Jin

Hanyang University ERICA
*Corresponding author: hjin@hanyang.ac.kr

Maritime emergencies, such as fires and chemical incidents, often result in a significant
surge of traffic from IoT devices. Rapid device connectivity to base stations for reporting
critical information is essential in such situations. The eMTC (LTE-M1) network, known
for its extensive repetition to enhance communication quality in low channel conditions, is
commonly used for wide—-coverage machine-type communication. In the eMTC network,
devices with varying channel qualities are assigned corresponding CE levels, and the
number of preamble resources for base station (BS) access is evenly distributed among
different CE levels. However, the quantities of devices at different CE levels often differ,
leading to an imbalance in preamble resource utilization. BS, lacking knowledge of device
distribution across CE levels, struggle to achieve a balanced allocation of preamble
resources, significantly impacting the device access success rate, particularly when there
1s a significant difference in the number of devices at different CE levels.

And, it is noteworthy that eMTC networks, unlike traditional LTE networks, provide
support for devices with different CE levels by employing varying PRACH periodicity and
repetitions. This paper proposes an online Bayesian estimation algorithm that accurately
estimates the number of devices waiting to access BS at different CE levels by estimating
the count of idle preambles within each PRACH (Physical Random Access Channel)
periodicity. Furthermore, BS can periodically update the preamble resource allocation in
system information block 2 (SIB2) based on the estimation results to maximize the average
number of accessed devices. The proposed algorithm is validated through simulations
using the widely adopted Poisson distribution to model device arrivals within each PRACH
periodicity. For simplicity, the simulations employ the same PRACH periodicity while
varying the PRACH repetitions for different CE levels. The estimated device counts for
each CE level are updated based on the idle preamble information within a single PRACH
periodicity, and preamble resources are proportionally allocated to different CE levels. The
simulation results demonstrate that the proposed algorithm can accommodate higher device
arrival rates. Specifically, when the arrival rate of CE level O devices is twice that of
devices at other levels, the proposed algorithm improves the maximum device access
counts per PRACH periodicity for CE level O and the other three CE levels by 98.8% and
9.1%, respectively, compared to the scenario of evenly distributing preamble resources.
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loT devices and their use methods to monitor firefighters’ health
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Study of Wearable Disaster Information Display Supporting Ship Space
Information and Indoor Paths in Marine Accident
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Annual Conference of the KIHM : Terminal Design Study to Support
Field Personnel Tasks at Marine Chemical and Fire Incident Scenes

Eom Tae Wan - Yoon Jang Won - Hur Da In - Jung Jae Won - Song Jeong Hye
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TCorresponding author: kihm@kihm.org

This paper is a study on the design of mission support terminals for field crews
according to marine chemical fire accident sites.

It is the design development of wearable equipment for the safety of fires from ships in
the nearby sea, firefighting entering the site of a chemical accident, and the safety of the
maritime police.

The developed product consists of a body signal measuring device, a chemical
detection device, a camera device, and a display device.

The four wearable devices are products that incorporate service design, and the design
was studied based on the opinions of field personnel, experts, and users.
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A Study on the Quantitative Risk Assessment
of LH2 Refueling Station
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State of the Art on Leak Test of Liquid Hydrogen and
Primary Design for the Experiment
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Development of a methodology for rapidly oxygen partial pressure
increase in veterinary hyperbaric chambers
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Types of industrial accidents through the case of hydrogen sulfide
spill deaths in Busan

Yun Deok Jang

Department of emergency medicine, Inje University Busan Paik Hospital
Corresponding author: jangyundeok@naver.com

Objective
This study examined the clinical manifestations, treatment, and prognostic factors of

hydrogen sulfide intoxication.

Methods

Twelve cases of hydrogen sulfide leaking from a waste water treatment company in
Sasang—-gu, Busan were reviewed. The demographic characteristics, initial symptoms,
treatment, complications, and long—-term prognosis were reviewed. The Life Science
Ethics Review Committee approved this study.

Results

The majority of the 12 cases were male (83%) with an average age of 38 years. Three
of the 12 cases, who had been exposed to hydrogen sulfide, died (25%), and four had
poor outcomes (33%). The incidence of pulmonary edema was significantly higher in the
poor prognosis group, but the incidence of conjunctivitis and pre-hospital cardiac arrest
was similar. The lactic acid concentration in the poor prognosis group was higher than
the good prognosis group. In the poor prognosis group, the Glasgow coma scale was
lower than that in the good prognosis group.

Conclusion

A poor outcome occurred in 33% of the 12 people exposed to hydrogen sulfide in
Busan 2018. In the poor outcome group, the initial Glasgow Coma Scale was lower, the
pulmonary edema rate and the initial serum lactate level were higher than in the good
outcome group.

Keywords: Hydrogen sulfide, Glasgow Coma Scale, Intoxication, Emergency medicine.
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ESG management, health and safety of cruise lines
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— Focusing on Mobile Contents
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Competence and Role of a Paramedic at an Industrial Disaster Site

Minchan Kim
USFK 65th Medical Brigade MEDDAC-K Camp Carroll SCMH

Paramedics in South Korea were established in response to the lack of specialized
professionals during disasters. They are trained to provide rapid and effective response
in various emergency situations, such as fires, explosions, building collapses, and
hazardous material spills. Currently, there are 25,713 paramedics in the country, including
those employed by firefighting agencies, government institutions, medical facilities, and
emergency patient transportation companies. In industries, they play a crucial role in
addressing accidents and emergencies, conducting rescues, offering expert medical
support, and implementing safety measures. Continuous training and collaboration with
other teams enhance their capabilities in ensuring workplace safety and safeguarding
lives.
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Recent Trends in Industrial(construction) Accidents and
Exploring Policy Responses

Si Eun Park

Department of Paramedicine, Donggang Universityl
1Corresponding author: emtpse@naver.com

The significance of an effective workplace safety and health program cannot be
overstated, as it offers numerous advantages, such as enhanced productivity, improved
employee morale, reduced absenteeism, and lower workers' compensation rates. Despite
proactive measures, workplace accidents and illnesses may still occur, underscoring the
criticality of proper emergency planning. Over the period from 2021 to 2023, the number
of practical disasters, including falls and accidents in the construction industry, decreased
by approximately 6,000 cases, attributed to the successful implementation of The Serious
Accidents Punishment Act. To foster industrial growth while safeguarding workers'
well-being, it 1s imperative to mandate construction employers to establish on-site
emergency medical response systems, adhering to pertinent laws. By doing so, provisions
for leniency in cases of force majeure accidents can be introduced, creating a
comprehensive approach to address unavoidable incidents. Accordingly, Article 4,
Paragraph 1 of the Act on the Punishment of Severe Accidents, etc., should be amended
to include measures for the establishment and implementation of a safety, health, and
emergency medical management system, including necessary manpower and budget for
disaster prevention. In addition, it 1S necessary to introduce a new provision for
mitigating measures that can be applied in response to the penalty clause of Article 6 of
the Act, based on the degree of compliance with the obligation to ensure the safety and
health of business owners and managers.
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Development of Prehospital Mass Casualty Incident Response
Training Program for Rescue Team
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'Cha university graduate school of medicine, *Ulsan university hospital,
’Kyungpook National University Hospital, ‘*Keimyung University Dongsan Medical Center,
°Gumi Gangdong Hospital, °Kyungpook Emergency Medical Center
* . .
Corresponding author: ermdchoi@naver.com

AAEEE gREe] A o] AR ZEute] glom, HAREXFoA s LA T 7
g iYL 4 doom FHA AMRA, 54, Aoz A Utk 167] Alete] §5
oZFHIAGo R A&He SolTAFo] LHe Asto|th. AWM gl A Ho] T, IY
T, e T M AR HAHGA Ad D ogApdAr gi-gel #H kg F2E 7R A 9l

AAR A 2 tF ol §AIA A Al AEdY SF9sE - Ads g&-S fg A
T4 el E Qe dFA G FEu-go] o] FojA ] ol dF -] W o Fo] AUUTH
Egh b x2Y FE ALLA AW-BA-AYGDMAT g8 FAR Al 335 o5
&, AFSHdEA HA o] o]FofAA ol FFUS W AAH -zl AT &3 AR
Ab Abaidy skl dl-goll oigk Aoz g Ado] A7IESAT 2009-10W AFEF, 20154W #H=
2, 20169 AFAZ, 20179 A 5 diFgAar 2 AR HE 22419 T AT
7R 1E AR B gin] a3 o R ol-gshr] 9k g% At dasqlt. 58 AR
A E FERFFUH gk A m A AR o] Efx[Hel HlF| RF3dte] A= AstE SIS

aE e vhdo] Fasit

s A3E fsl AT R GgAREAE AR BAA] Z7]el A E o S AA v
= &l A wsZeas B ST S vl vie] Zlwe] gejsklal, 249 204
123] 9] & Alzte 2 104k glolE sty F2ra ol Add dieAbs Bz 3
24713 w5 o] vk E QAL o] - 29 16413 o2 HE =AW AT A B3 vt
A e e BAEA A A AhdsF o B sl S TR vd HES
gttt Falgow

0

FAE AEste] AFFRTHUANA wEA Bad F4I NES
oAGSFARAA, ATARANAA, ICSTE, ANRALD, AR A AT
(MCMS), %% 527, S A o, 38 5Fo] 2 4 M 2] o A b A A 5 2570 FA2 74

soiet.

106 "~ A113] Ahe=tld=ss =tz 284



mb,mymT
;w%%%
o by
—_ Xﬂ :
%Amﬂ_ﬂ% ML
TIZEs m
ﬂ{ﬁ,_urmﬂ x
o . :
k ﬂmﬂm E
LMMNM%JH JH
M-SR :
e L %
urim%% -
oﬁqbtﬁdl :
W%Phg i
;o_!n_H_.Ahmo‘lﬂ umﬂ_l
ﬂi%imﬁ O
0 X |
oﬁeﬂwﬂ“_’n HMMM
%mww, Wﬁ
W%xmbmdﬂ; mﬂ% 7
_oﬂ%mﬂuo% Eo]t m
L -2
_,Tu\mﬂ~0|j|_;wm umm |
i%%%ﬂ @% %
@6%@8 7 O
<A qﬂnmﬂﬂdl 5 E
o o 0 N 7 5 ﬂ
oﬁaﬂ,mmmvoo%w %MM ar\om
%ﬁJ%@w £ w
urmﬂ;uozELor it
o Hu%@._n_%% i
?%zzia 2
‘m_u‘._uJI,Iﬂ‘._._l‘AIuﬂ 1r
%uo ,oxa o ©l
7~ B ﬁ_u/j.ﬂ% ¥
ggwlﬁm 7o
%%4W%M o
Eﬂzﬁ%w it
ﬂMﬁTmﬁm% ao
Mo N iz o M P
JISO_OMOJIAT WJE
ﬂﬁuﬂum_xwm mwﬁ
d J
N wﬁo
o



C309 A AR

TSSEHAILS| ofsiiet HZ : olefd EAL lHIs ez

YF! . FA22 . David Wagner®
S etw - 2MAILab - *&+Fo)dtw

o

Understanding and Approach of Crowd Crush :
Focusing on the ltaewon tragedy

Soon-Joo Wang' - Philseung Yang® - David Wagner®

"Hallym University - "MAILab - *Hanyang University
1Corresponding author: erwsj@chol.com

1 /\-]i
TFEQY B Y A Gele] Ave Tl F@s AT P2 Ake] FejolAw A
AFomE Aot F115

ZF A @Al sl mAlSolw, 20221 109 2999] olHY
= FFS T Adolth. webA o= A3 tEEd
2%ke] o), oy ol thrhetel g8 9|

. e =T B dlol slde] Hx e oA
Alzrol A2l flo] el sl thA 7} vh9- o Hu}, & AA o7 oAo] A3ty Ja|Atr) AlaE o
A & Fadidoe] EyE S 1 gaAbdl Al AE3] sk of - oy, dxX=
22 AW dE WA T3 3 7hA] A HS AA Relal e FHo|th o] &)

At S AWIET FFEE ALE S ofe] ok F§EHA o] 85+ o]fo]
th o7l A= et At B A HEA] g &olE I gy 2ol Aesta, 7
d g3 530 B EA 5 dolrH, 7EH o7 o3t #EYur AlaLE o
&, HIlalof =R dolr i),

i

g XN o b
>0 i lo BN
X
ri

=

2
X ¥

10.29 olef Y FAle]l Ydelom AR ‘7% Te](crowd management)®] HH]'7} AFE T,
B ‘Ag9= YA (crowd crush)' & 53K =d, dHH 809 ol e} i

of AHg A Ags A faide golgeFH & Favt e el o
TwdeRr Q% &4 WAskE Ay e &olE Ay E gk

10.29 ofel gl ApaL o] o] sl o] wFEd FEle] Abals 20054 109 3ol A A
& I A= 1959 5H B ApaLe] 7]Fo] glow, A




Ake] Adef
4 E

o

2t
A
=

al

33}
7V

1

18004
el Ad)FE FAA 7=
= o]

[e)

=

=]

o

-

U}, 93
2 ‘J:I OHX]’y _2,__/\
q Ars) AR

=

=
A2 e
Al

AR oz

il
]
ﬂmﬁ il
7 N A]
%W K M%W Gl
- 3 ﬂia& m% L
Ww T Lx o = % il
IFMo L.od| < Ll% ol <
< X T EU,%UH XOE Nlo i
En“ \_ﬁu ﬂlv_..O o == O* ;oo
7, =1 _ < ,.L 1:0 o OE Jﬂ_ JH_ o 9:._
Mg "o i BN T poalt <) o
S0 27 5% S X iy ey = | e
—~ 0 < r_ll-AO‘I dl‘l ~ — Lfﬁ #ﬂdﬂ
]_6_; =< @ O 1r7 L L.OM — : ﬂ__o#\to
B o T gl ) o ﬂw i Wﬂ@ A 2
] T o o o = oy 2 umr G R ry -
MMO M_.@. HIVJ oiﬁa Nrom_ou u@_ﬂe Wﬁoﬂ H ,ﬁo
5 B Gt gl o o = % -
71r o Jlﬂ;l
o R o O mﬂm_l dﬁ;mo Mo;l ‘or LE my B ol
0 =Y i P e NG L = “x T o O o
1_!1_ o uUL HLIL oo ‘W ,.Ll,._ EE dﬂ 1_,_A|O ‘V hAIL 1o \W —_— \mo ZT w0
© o %o g?ﬂw o = S B do %o 2 SN oF
o = i3 %o W 2 M mw B o s T R i
. Sy o w B . oy T = NJo hm o= iy ol
o r —_— 8o R ~ A ol N ) = ~ 0 lo o/
: o i b 5 o« B o % o EIUIN 5
LT i o B = xW oF o o 5 i -
m N o op n._.m o o ° K o) ~ o o ° % Gl o o o 2
- T - o 0 o o < TGN o B
i.xdl. ~ T =39 7 i_su w0 ~ Hljl
%A _T o i =0 o M R Hmu S < °
i o i il 7 r = o r ) T 5 <
oo = = 1@01. AFZL o 0 o X Jlﬂr.nmo
}Nr_aL] . K MnL o 3 _f_,ﬂ;o,_ d;ﬂ nduuo LRy V]E
Aémwﬂ w = M o N & & o e Moﬁ
T ﬂm‘%&. w e M w ap o i < 2 w B
1.|1.|1me B i ! QIHEO ok 7o LXL oﬁaor - e ~ X
= X pre fﬂ_le._ jlﬁ — I~ o %0 o7 - ol ° ol I w
T il ST ° Jo n¥T X o e A
o_ZUrm_oH_u]MﬂA m.bﬂ_ﬁ o= e ]HI X ol o
‘uln/_ . 7£eL 1115 " N 1&4 0 ,_leooE z_.o‘_.&umro
%oafio}ﬂl S ok T Z0 sNCS = N oy
1aaﬂaqwi iy % L W B2 w
wg z@@waq%m =% h TR iy
wo e ) A E BN o Wl K ﬂo;ﬂ
< 0 ﬂ%gﬂ A B %aholo X M
ﬁ%g%alu4% . a9 W B che T &
@E.HoLa7%%@@oM wﬁéﬂﬁ_suae B ny Nadu A_u_oV cV_.ﬂ!
TP DA ol <0 o q_mo_wmﬁNe | adulA ﬂ%ATHILoq ],WA
Jldl.é._ﬂ Z#OMﬂAﬂlL. To % DLlo» = lo,APo N o
B Ay @Qﬂdhwm% u%%A%n Nog
wh .HAo%VHf1 X 2 Ixuﬁl é7%do 80 > D_fOuH
ﬂgﬂﬂ% - éﬂ%m%dufﬁl T ?@3@
1wmwﬂ@ncqw mmaﬂﬂ%rkw%gw
K pouok%dowm%ﬁﬂ oioﬁiﬁawﬁﬁg To
a u].w CﬁAAng% ol = I a
Zo - " T — %L%q % SIS
o s T X i w9 X
&ﬂ4}% uﬁuﬁ w1
t x@%mq%%gqmw+ﬁ
@ xwwgﬁg%W%%
oy B O s
ug._ n‘_M.VIOMI_,_AI.UEJ_PI,WI
- < o o
Eu_,f



2 op7|E = s Ao gk gofok o] HHE A
gk F7F4 =9, Aot Zesie w9 tiix4 Crowd
S & Crowd Crush A] 19337} AFx =9 - glo] thafsiA &
£ 7IRte = dolguo]astel A Aol FQsttt. Crowd
he EAlSHA] Fot AR 71 o] sheks 9k ket
T Atk o] E&) F WA % Crowd Crush A oH
Ay, F7F 9 AHHe AAs 7L o] Folxof gt

#**This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korea government(MSIT) (No. NRF-2023R1A2C1002938)




C401 A tj¥ed
=SElSH Ul TMXY sS4 o] aa|g4 Met
YA’ AT - olAA - FXY - HEA
FPedTH
Transformation of Underwater Waste Management Methods in
National Park Island Area
Deok-gyeong Heo' - Chang-ho Shin - Jae-seong Lee - Ji-won Song-Han-jin Kim
Korea National Park Service
1‘Corresponding author: heo7901@knps.or kr
20233 s AA o sjF2u 7] ZA Aol W =) S‘H%_/{\Eﬂﬂ(ilﬂ_/&gﬂﬂ)i olat =
0 slae o 380001908 FAn gk AHAAITHFY FYANATAAE A 297

G2 7] F 665.9F0] FAFAIL, ©o] F vith & A 7]E 405 G T W 1 2T
tholw] & tgst Y AL s BT odFE SR s F2rH 7] Wgtﬂ‘:% A 4H 0
2 7tk FAlolH, o= oHOMBEHﬁl wek 9ol Plow gt oﬂ%wﬂﬂ 7] e
e ?—ﬂb g AAA 2T ﬂri’ﬂ 713ke] #YE shofoF syt AEHS-FAGo R XA
Hol g FHFTY NP ¢5AY Hi A E FE THTEIHAA & A E 6}1 A
A2 HgFEIE vl §X 9 FAUtE FAHoRE g2y A7 o] FAA L o K
ok gn|, AR Ao, dF A Ao m dls2dr|e] FAl FAE dAHoR AHeS
get7te] 2 7]e] g =AY FRAEHYAYE, g2 AEgFAAY,
T A s, 227 A 5 S FASES sta o dlFre e A9 delA] EA
gk ALY, XL, Asle] o w A slrlol= o2 Ao AWt o} o] st A S
stal sz d 7]l d3s jJrOPé}ﬂ A FNxx2AFE &
NA B4 dut o 5 e, FrEES &
3 ‘%— 73@ 214, xl'%d%i?l,

L

O:

ﬁod
2
o
ofy
[%
é
N
(gl
k‘l
>~
Ll
X
4

1

o

-

?ﬁ—ErOdiﬂ o RELAE Be Anedd FE] nie A 5
A o5 ol A REALE 44590 $4 A AT A o]
= o gtk = vithebs #edgY] 542 wel, APy TRaRe Fo ww
ksl

= At g

Ao FFAE B8 24.5%04 34%= BEAA A Fre =gS veglon, 759
AeQEe AYd2d, dxaldrds], SFGA, A voluie] FE-Ads v a5
3l STHE oA = AR EAL, T A shS A ske] F-lmA FRE S Sl WAl o
d2e7] & o949 dg2drlE deasta, y2as Aol At & fFEA muEdy
S AAjste] Wstshs s FEA tSay] f% VlxAeE Sweta vk @, T
2] 71l A thFet e wEsta glont me ] ks vinjsta 2akE = el 3l
of dEshd %S & o »AT A Fart vk ol IHTdETEA dT2er] #e
HENAE FAstel 24 7|8 s Addstal Aot




v
o
9
3

of

=

T

ks

¥
7pH o=

oy
=
T
Ho
=

7}
ol Ao t}.

1l &8 e Al

AR
Al
N

%

7

Al
=

2%
AR S

IR

do =X

3

|

=
7k
%
= 7
(2¥4.1ha) A

f
B
RETA

[€)
3L

o

=

el
=
[e)

! Nfo J

L

&7 o7 A

2]

A=

ﬂx W=
R H E N
Ho ol y, "B

Qa]ﬂ%UFﬂﬂ

o fe 1
oo

&

5
)
2

]

BE
P
T
d
A

Nars el tholy kst el A2
al
7

=
S
=

W

=

A F A o4 1
ERE




C402 B Si¥H=

[
o
0x
e
HU
oin
ol
>
A
0x
[t
loh
2
M
ol
0
_klij
10
Rl
kl
=
0l0
=
rx
2
pch
o
e
=l

Study on the Improvement of Response to Maritime Chemical
Accident due to Changes in the Maritime Enviroment
such as Eco—fuel

Baek Jae Kim - Young Goo Song - Jae Heon Jeong'

Korea Coast Guard
*Corresponding author: jplove002@korea.kr
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Safety control for HNS Liquid hazardous substance at
Tank Terminal and Port
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Use of Fumigants and Safety Management on Ships

Hwang Seung Ryul’ - Nam Gun - Chun Kwangsu - Park Choonhwa - Park Pong Gyun

National Institute of Chemical Safety
*Corresponding author: komelong@korea.kr
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Annual Conference of the KIHM : Risk Management and
Countermeasures for the Expansion of Eco—Friendly Ships
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Korea Research Institute of Ships and Ocean Engineering
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Fire Fighting Response for Chemical Carrier Fire

Park, jung ho

Ulsan Fire Headquarters Special Disaster Training Center
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Utilization and management of hazardous substances database and
international implementation status of GHS

Ban Junhwa' - Han Jihoon

Korea Fire Institute
7‘Corresponding author: 2240@kfi.or.kr

According to the National Fire Information System, from 2012 to 2022, the number of
fires caused by hazardous materials increased from 276 to 686, and the number of
casualties increased significantly from 20 to 81. Despite of institutional support, accidents
due to hazardous substances continue to increase according to economic and industrial
development, and the need for accurate information-based safety management is rising.
The National Hazardous Substances Information System, which is operated by the Korea
Fire Institute, continues its efforts to provide advanced information on hazardous
substances. More than 300,000 citizens and safety managers use this information
annually, and its utilization is Increasing as a result of continuous unification and
advancement projects. Through this presentation, I would like to share the achievements
of cooperation with the Seoul Metropolitan Government and the Korea Centers for
Disease Control and Prevention and discuss plans for sustainable development.

The results of the 40th GHS meeting to the 43rd GHS meeting from 2021 to 2022, I
would like to share about the major changes of the 10th GHS revision published in 2023
and "Integrated standard for chemical classification and labeling; which is the standard
for domestic GHS application. In particular, ongoing agendas that may add to the GHS,
such as ‘Endocrine disruptors’ and ‘Hazardous by contributing to global warming will be
covered in this special session.

In addition, sharing the current status of GHS implementation in major trade partners
such as Canada and Russia to guide the latest information on the hazard communication
elements of hazardous substances will be presented.
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An Experimental Study on the Neutralization of Basic Hazardous
Substances for the Response of Chemical Accidents

Joo-seok Kim' - A-Young Choi - Su Hyun Eom - Je-Seop Park - Min-Young Park
Research Official, Fire Technology Research Division. National Fire Research Institute
TCorresponding author: kimtin@korea.kr
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An Investigation on the Safety Risk of Fire fighters
in Explosion of ESSs fires

Yong Un Na'
National Fire Research Institute of Korea
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An Application of Real-time Vision Enhancement System
to Chemical Accident Sites

Young Min Shin - You Ri Lim Dong Hun Han" - Dong Goo Kang™

Fire Technology Research Division, National Fire Research Institute -
*Fire Policy Research Division, National Fire Research Institute -
**Electro-Medical Equipment Research Division, Korea Electrotechnology Research Institute
1Corresponding author: hdonghl@korea.kr
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A Application Technology of Hazmat Disaster Site Using

Firefighting Drones
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Role and Response of Special Chemical Rescue Team in Case
of Chemical Accident

Hong Seung Mok
Ulsan fire department Special Chemical Rescue Team
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A Review of Statistical Analysis of Recent Domestic Chemical
Accidents: Focus on Raw Data of the National Fire Agency(NFA)

Chul-Hee Cho'

Fire Research Institute

1‘Corresponding author: chcholl9@korea.kr

According to National Fire Agency statistics for the last 3 years (2020-2022) in Korea,
693 large and small chemical accidents occurred. By province, Gyeonggi—do showed the
most accidents. And then, accidents were shown in order of Incheon, Jeonnam, Ulsan,
Seoul, Chungnam, Busan, Jeonbuk, Gyeongbuk, Gyeongnam, Chungbuk, and Daegu. By
month, the most accidents occurred in August, and many accidents occurred in summer
when the temperature was high in June, July and September. In this study, recent
chemical accident statistics are used to provide basic data for accident prevention,
preparation, and response strategies.
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A Study on the Need for Development of Fire Safety Module for
Construction Site

JongGyu Lee - JaeMoon Lee - SuHaeng Lee - SeHong Min'

Gachon University
TCorresponding author: shmin@gachon.ac.kr
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Cause Analysis on Fire Accident during lamination Process with
FRP in Plating Bath

Yi-rac Choi' - Chun-Dong Kim
Occupational Safety and Health Research Institute, KOSHA
Corresponding author: yirac@kosha.or.kr
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An experimental study on the condensation phenomenon of the
air suction type smoke detector pipe installed
in a refrigerated warehouse

Su-Gil Choi - Min-Wook Kim - Gun-Ho Lee’
Tae San Electronics Co., Ltd
*Corresponding author: Trans7625@naver.com
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Calculation of Flash Point for Binary Mixture,
n—Hexanol+Butyric acid System
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Bubble Point Prediction Using Measured Flash Point of
Water+Ethanol System
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Department of Clinical Laboratory Science, Semyung University
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A Study on the Standardization of Accident Cause Analysis of
Hazardous Chemicals Handling Facilities

Su-Hun Lee - Se-Yoon Kim - Min-Su Lee - Eui-Soo Kim'
Department of safety Engineering, Korea National University of Transportation
TCorresponding author: es92kim@ut.ac.kr
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