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MIC-Based Evaluation of Explosion—Proof Classification Suitability for
Hydrogen—-Blended City Gas

Myoung Geon Seo-Hwa Young Lee-Jeong Hwan Kim"
Korea Gas Safety Corporation
*Corresponding author: abbu2k@kgs.or.kr
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A Study on hydrogen leak scenario analysis in liquefied hydrogen
handling facilities using a CFD Tool
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Institute of Gas Safety R&D, Korea Gas Safety Corporation
+Corresponding author: abbu2k@kgs.or.kr
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Evaluation of Combustion Performance and Safety of a commercial Gas
Fryer with Hydrogen—-Blended Natural Gas
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A Comparative Study of Regulations and Research Trends on the Safety
of Materials for High—Pressure Hydrogen Pipelines

Soyoung Kim-Yewon Kim-Junghwan Kim-Yohan Pak’
Institute of Gas Safety R&D, Korea Gas Safety Corporation
fCorresponding author: yohan253@kgs.or.kr

According to the International Energy Agency's Global Hydrogen Review 2024, global
hydrogen demand reached 97 million tonnes in 2023, marking a 2.5% increase from the
previous year. This growth reflects the steady expansion of the hydrogen economy
worldwide. In Korea, gas pipelines are regulated under several laws—including the
High-Pressure Gas Safety Control Act, the Liquefied Petroleum Gas Safety Control and
Business Act, and the Urban Gas Business Act—depending on their intended use and the
characteristics of the transported fluid. Safety is ensured through inspections and
certifications conducted by the Korea Gas Safety Corporation (KGS).

As demand surges from large-scale hydrogen consumers, such as refueling stations and
hydrogen cities, a variety of hydrogen storage and transport technologies are being
developed to address the gas’s low volumetric energy density. Among these, high-pressure
hydrogen pipelines offer a particularly fundamental and efficient means of transportation
and limited storage, and their deployment is expected to increase significantly alongside
the expansion of hydrogen infrastructure.

However, hydrogen can cause hydrogen embrittlement in metallic materials, reducing
their mechanical integrity. As such, the selection and evaluation of pipeline materials are
critical to ensuring the safety of hydrogen distribution systems. This study reviews key
material testing methods relevant to hydrogen pipeline applications and analyzes domestic
safety standards, with a particular focus on the KGS Code.
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Trends of Temporary Regulatory Suspension and the Legal
Institutionalization for Liquid Hydrogen policy
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A Study on High-Reliability Materials for Hydrogen Piping and the
Applicability of Design Codes

Yohan Pak-Jeonghwan Kim:Yewon Kim:*Soyeong Kim
Institute of Gas Safety R&D, Korea Gas Safety Corporation
fCorresponding author: yohan253@kgs.or.kr
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Efficiency Review of Quantum Mechanics (DFT) and Molecular Dynamics
Simulations for Analyzing Material Suitability in Ammonia Supply Facilities

Ugwiyeon Lee'
Korea Gas Safety Corporation
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Hydrogen Piping Material Brittleness Fatigue Test Evaluation
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A Study on Domestic and International Standards for Performance
Evaluation of Liquid Hydrogen Components

Janghwan Hwang-Daeheon Choi-Seungkyu Kang'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
*Corresponding author: skkang@kgs.or.kr

Aslit WA AUARA tlF FAPA DAL G4 AUOR FELT glon], o]F ghasH
ARS8 I AP J1& Ao JUF IR0 Ik 531 sk IHLAN s
4 A SP-E 9] 2] ujize] Alag Adle] A1 3Eo] el a7H. oleidt E4ow

sl AsfrA dulo)] HLEE BEE, 53] 4K SZ3QI Fso] 875E IFAH M E (Emergency
Shut-off Valve)?} 3t &2 @dol= PAMHE (Safety Valve)= AA| AlAHQ] QbAI A AR =
qA 94F 7HFHEL olE WHE PA Zm AR ofyEl Alal AZoM T A&stal JEeHA B
2ok st 3t TN E B2 WA 7|UAAS FASoF st dA F8 F90 KGS AA311(2L
A7tAE %71“”\“ Az A7 A 719), AA31TZIFAEZA] AR Al 7|4 HAF 7159),
AA319(IY7EAE Pl E A 29| A -7|& A 718) 59 Y V&2 ASEAE TE7]ollE 1]
Folrt. B A2 BE JAREEY A9, E50 et PAEE(ISO 28921-1) 59 A&7 wht
29 3o At A oig &5 OE A 7SS ¥ E45te] o] 283 "Qrt Qi

2 Ao E dskpd 04 HEE AARES 8 O A5S Bk Yol B V&S
4511l o]& Hlaste] i 7|E Jfde] gt 7% X}EE OPJJ} gttt o]E 7|Hte g IAL-
1t Hskpd BE A7 71E 9 AR S BEE of ASS 5o gHEE VeS &8st
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V=S H FF =akek ] ofHpA|stalAl Jit.
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The study of the operation and stop of the CRAH during operation of
gas fire extinguishing facilities in Data centers

Kim Jun Sik
Geonchang Engineering Co., Ltd.
*Corresponding author: junskims@daum.net

9] dlo|HAlE+= ICT(Information and Communication Technology, FES5A417]&) A4 9]
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AFAA4A(BCP : Business continuity Planning) &HE 3+5}al Ut
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HAQl &4 g AT 8T ofyet 7HHAQ1 &4 = Holg 9 &4, JF9 S, o8] EHol WA
2 o o, At wof 2o o|=A Hro
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g5 73
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A Study on the Improvement about Recognition of Fire Alarm Sound.

So-Young Oh!
KUNIL MEC
*Corresponding author: os-young@daum.net
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A study on effective use of Standpipe System facilities

Jung Ju Park -Don Mook Choi™

‘Incheon Fire Academy, Korea Sobang University ~Dept. of Building Equipment System & Fire
. . . +
Engineering Graduate School, Gachon University, Professor.
*Corresponding author: metisl19@naver.com
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A Study on Experimental Reproduction Cases On the Risk of Mixing
Different Types of Hazardous Materials

Seong-Ho Hyun' -Jeong-Min Cha
Dept. of Fire Protection Safety Management, Kyungmin Univ:
1~Corresponding author: shhyun@kyungmin.ac.kr

AUBL AABHIN AT PR A2 SAskT AGSHE WS §85 A8E 4 9o
U ARg A AR AT BRI dsA] PARE ololAt FHAS AUL Uk & ARBS
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o) A sk o] WS Fasitt

£ AolAe] AR BHUSH 37H PeE etk 3, E53te] 52 uhgo] Yo
A9 AR AR BB AFSHe HASLED A4T JF2o] Yok NPLTL] &
rokz ] ek 4 itk A, £3 F QAT Alzo] A3t @ the whge] Yok AEE A1
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Study on the effectiveness of fire safety management in educational
facilities

YongJae Lee:InBeom Kim'
Kyungmin University
viplyj@naver.com
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A Study on Seismic Analysis of Fire Extinguishing Pumps

Lee kwang yul
Juwon FNC Co., Ltd.
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Bt 70.83 = F7Foke P2 Holal glom, 5] XIXJA Y857 S7tsto] o] =QIgk AKX
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=
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9% A-etEe] 27 =& 9 AEH oS At
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A study on the Reorganization and Introduction of the National
qualification system in dangerous materials

Jong Rok Hwang
Kyungmin University, 545 seburo, Uijeongbu, KOREA

Sefube AL sk A9le) A5o] kol A4 3, obd, A Sl Tt BAES ROl
olo] wel FHE A&HoE A, rAwe, 4 Fol et Bel AAS Asksa Y A0, 3
2 B AANA 4% WHe uiste] Welska o, Sl Y2, AL W) wet o
s}20] ohdwte] R/t FUEI Qom, FRAAE AsHoR Fuo 4, e X715 A
o2 9151 SIS SEAe] 2 shetRae wels] Sl EeATeE 2 AlHste] A4 of
4 BB AR AT 49 S WES B3 Yk EY 7L BS BE AAE IRHoR A1
6T F AFHE AFEC] AL 44F ASAS ASHE shu o] 2 AFAFE A=
Al B ARl 84 4ot A&Hos ayHy gt Agolt

S gIEE B Qe Ao RE SUEREI6DY Ax, A, AF AEQ, EuAE LEAE ¢
SeagAE Az, EAT ARz 2L 1R U SRAEAZY S g4 oy
JHBL AFFHe Ao ERotL Jom, AF JUE A% 59 BRUYE /DL Az
2,657704, T4 24.59974, A A 81,573704 5 F 108,8297147F U= ALE RAF HAUTH.

ol JHBARLTO dote] PRPATE YT4PLS TG Y, BT 5 AdoRTE 919 &
Aibe BEal] o) wal Meeld AP ErATElA AYsort 860637149 AXAE F AU
QRATHEIA} AP Sk 59,582%01m, 1 F B1eAE ASAL 33.8%Q) W QHAmSSEA}
5 715 A2 AR 66.2%E AL 9k

olo} ol gIA% Tl Akg] o] T, AFAe] Way S, Bl L8Y|w] ) 34 9
ou, AR BAT A AAL AFE FABYA A AT 2 BASHo]
SR A old B 715, AR, 7154 357 AAS A o] 2% U AR
3} 7)), QU Hof AT A2 W, JUR Az, el 5ol e AEAH T L A% 5o &
AL 7T Yor], 7k, Aokl 5 bamE e Hokol 44 £2 53 A uud u 9u2
Hopo] AEA, TEst 5o WAHE Uehin ek

Hehd 9RE 39, Az A4 BEs AR
L EEeanY, 9uE AdEe, 49 5o
AAE £, F7P1eAd A8t 5o o] B

1) 20259% AHESAAR(EHH) 7
2) 20259 % YHEEARZ(ARH) 6
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Analysis of composite behavior in Type IV hydrogen storage vessel
using hybrid layered structure

Gunwoo Kim-Kyuhwan Park-Wonsik Kim-*Hansang Kim
Department of mechanical engineering, Gachon Univ., 1342, Seongnam-dearo, Sujeong-gu,
Seongnam-si, Gyonngi-do, Republic of Korea
Corresponding author: hskim70@gachon.ac.kr
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270N F2AFE71Y FH e I AA AR A @FollA 8EE o
7F A7 SHo gt d3E F53 Aot o]of uEr 2 ?EL oA B o & (W)
o] 8% u 7 fr7l EHot= SEo| AR WIFE wgASet 7lorshy E4o] et gt = &
& o|2H 0 & S45tal, CFRPY} GFRPE £§%t sto|BH |t HF 271 2 Y &8 Aol H|A|

I
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ﬂl
H&

LD

L g2 Bste] AZ B4 Aold] 12§ I3 L B4 B4S JFHOR Wl o2 s|uto
2 71E o] RS D A5l FHE A3 A Were ANFORA Wt APL I 44 V122
oleiskaa) Stk o] 2 91} 1A AE o2 BEItel BA A% BAAYL Tx AB] HA: IF
2 AAFoE WARA. olF GFRP AY A, 05 4Y A, A4-BA% 72 4 gl F=

52 F8 AA Wz dAsia 7t tﬂ#J E3of s =
i AE 9o FEH, F % Zeﬂr sks A
58 2X 540 =4 UrE‘rUrE‘r 1 T

g} 1

TRt Sl E H% 2AGNA S2AFETY S8 AT A 3
A7t Agdol s AA A3 A We mEo] 7ol & e 2N mEt

* B AFE AASAAAYEREMOTIE)S sH=4FY71€7 835 7HA(KEIT)Y] “H7HEE7|e/idE 94 B
(R&D)"Y] x|t (RS—2024—00467679) AL SAALEMOTIE)SF SH=of|U 2] 71&E 7Y (KETEP) 2]
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A Study on the Optimization of Composite Structures in Hydrogen
Storage Vessels Using ANN and MLP Based Genetic Algorithms

Hyewon Kim-Beomsoo Park:Gyeongseok Cho-Hansang Kim'
Department of Mechanical Engineering, Gachon University, 1342, Seongnam-dearo, Sujeong-gu,
Seongnam-si, Gyeonngi-do, Republic of Korea
*Corresponding author: hskim70@gachon.ac.kr

As South Korea's hydrogen economy rapidly expands, the utilization of hydrogen across
diverse industries is intensifying. Concurrently, lightweight design and structural reliability
of hydrogen storage vessels have emerged as critical challenges for enhancing the
efficiency and safety of hydrogen transportation and storage systems. In particular, the
composite materials section of Type IV storage vessels must simultaneously satisfy dual
demands of weight reduction and structural integrity, making optimal design essential.

This study comparatively analyzes optimization methods that integrate artificial neural
networks (ANN), deep learning (DL) based predictive models (Multilayer Perceptron, MLP),
and genetic algorithms (GA) for the optimal design of composite materials. Finite element
analysis (FEA) software ABAQUS was employed to generate structural behavior data under
varying design parameter combinations, which were then compiled into a training dataset.
ANN and MLP models were trained using this dataset and subsequently deployed as fitness
functions within a GA-driven optimization framework.

The final optimized designs were validated for structural performance using ABAQUS.
Both methods significantly reduced computational time compared to conventional FEA
based optimization while delivering superior design outcomes. Notably, the MLP-GA
approach demonstrated higher prediction accuracy and enhanced optimization efficiency
than ANN-GA, confirming the effectiveness of deep learning-based optimization in
designing composite hydrogen storage vessels.

*H AR ARISARFAE(MOTIE)SE $Hollu A 7|4 7HA(KETEP)S] “AIAAY ol L] x| 3 4] 7] & 7)dt
R&D)" Y] A Y& wop A3st A YUt (No. RS-2024-00449107)
*H AR ARISARIAE(MOTIE)SE oA 7|4 E7HA(KETEP)S] “AA7Au g4 810t

L2 A8
Jé?d%‘;'-l%?ﬁ [&7/FER&D)™ 9] A P& wob Ast AA YUYt (No. RS-2023-00234839)
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Finite Element Analysis of Structural Stability and Durability of Sealing
Components in Hydrogen Environments

Hanmin Park-Sejin Kang-Omar Dagdag-Hansang Kim'
Department of Mechanical Engineering, Gachon University, 1342 Seongnam-daero, Sujeong-gu,
Seongnam-si, Gyeonggi-do 13120, Republic of Korea
*Corresponding author: hskim70@gachon.ac.kr

Fhe w2 UA Bt GG er Al AAH duAeer FETL QU Iy eie &
b 2717 o Fot 1ok 2ANA FE2EHY] #1¢H, ol FLolu s g2 PR o]0l £
ATk mERA A ARAA] AR, wiE, A 8 % oAMe] 71ed FE= v Fasit. 53], A%
3 eSO RHEEE Y HEe2 Ay FEol ASAA VA4 e wEtke] BY, ¥E, &
FE 2T A B, A9 g WiEE S aae 4 A BAshEA e B =24 E9)

B ARoME 4 oM Ay BEO 1 HWIy YREAHL &5 Y8 fetassa

(F1n1te Element Analysis, FEA)S $F5t3tt. =8, @dA a3 (Mullins effect), 27 oy x|}t
22 15 A=m IR0 7IAH &4, g2 49 tigt 4F dlo] HH Eﬂ]oﬂ Htgs 0% @Q’ﬁ%

gE
FAZOH, Bt A 94 Txo] M2 AAH AFL v B4
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Consideration of the application of fire damper according to the revision
of the Building Act
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fire damper

Sungbum Song' "-Taesub Lim
Belimo seoul, Ltd.

fCorresponding author: sbsong@belimoseoul.com

401.

202149 88 9 Aol At 4t 4 ofefiol A 459 sl G G o
ozt 4Ewolrh, 22 RV T2 Ao Wetesst A8F A, Well 4%e 743
ARIASF IS Yss} 90 A, 3] ol R 2AYORU AT Al 5 F4
Be AE0] AYsH ok Wzt AX e W A AX] h2A gk TAHS A v
B3 o]o] tigk 2utE Yapo] AESolof Tt

0] A9 A ZRAE AAES B ABAA] e 2R N0 A AYSA ek geh
H 48 4 A, ol AFWAN FHRL Uk A AFS WESA Bk ARlR £ A A
Slof sh Wiy BASRINE FFT 4 gl TAVL s et

$% A9 B meAES] S Bt 7 AAA7E 2ulslo] QX gobd] A4 aTEe
7zt e AEge o HHE EAYS AnT, Eet AAHAS SIS AFolofw
el oie BEe olgA B3 Ao et BAYE Abwslol ¢ & 4 9tk

Aol 4G ¢ ZeAE] A9 G40 AgE AF YA ABHHAE Uded, W BAR
AA GAGNA 30% 7He B mASIoR she BAPE WAL, Ba 49 geiEe) 49w

jﬂ\l

B 2oz Qs el U ok EAZL ARSI

olo} 2ol ¥ F|Ao] The XS AL, oo At Aol HEEA Yooz Qs AL A
Bl A 45 5 AL BANS HRY & ohek, EF olF 432 YR Y58 R
of 3 TS T 4 YA B A7He 24 9

g I dEEI, BIEA] HEE
7IE2 AAlstaL, H K FHAol Aget ‘:‘Jﬂ‘?}ﬁiﬂ aAd 5 A 71EE A
—é—j__

7|Ex A AlAst

35



A506 SEM4(2)

H71xt ={OIA 7] AR Z2012F MY =0 B[Z0| A7 Ol A
S A0l Olxl= S0l tiet x| ol A

o]%ul" -o| ¥4 -HA THIEN KHIEU
shAfelR IS eto| Eato] (%)

Numerical Study of the Effect of Smoke Barrier Length Relative to Ceiling
Height on Smoke Movement and Fire Behaviour in Battery Electric Vehicle Fires
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A Case Study on Safety Inspection in the Hazardous Chemical
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Accident cases and process safety management
at facilities handling heat transfer fluid
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A Study on the Risk Factors and Fire/Explosion Prevention Measures
During Sampling of Atmospheric Storage Tanks for Hazardous Materials
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Treatment characteristics and safety simulation of low boiling point THC
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The Improvement Proposal for PFDavg Formula of IEC 61508-6 Edition 2.0

Jinhyung Park’-Jinwoo Cheon'-Sangwook Han -Hyoseob Yoon :Kyoshik Park’
Yokogawa Electric Korea* Soongsil University
fCorresponding author: jinhyung.park@yokogawa.com

Average probability of dangerous failure on demand (PFDavg) formula is derived in IEC
61508 edition 2.0 part 6 issued in 2010. But this formula is not consistent with the reality
applied in safety instrumented function (SIF) design concept of rocess industry. Nowadays
the safe detected failure, safe undetected failure and dangerous detected failure of sensor,
logic solver and final element are designed to immediately lead to shutdown and system
alarm in accordance with fail safe concept. But the PFDavg formula in IEC 61508 edition
2.0 is derived based on the condition that dangerous detected failure does not lead to
shutdown for mean repair time (MRT) after failure. So the PFDavg formula shall need to
be improved to suit the reality of plant. In this research, the PFDavg formula are derived
by reliability block diagram (RBD) methodology considering that only dangerous undetected
failure leads to accident. Common cause factor (8)and proof test coverage (PC) are
included in PFDavg. The remaining two methodologies to determine result safety integrity
level (SIL) like architectural constraint and systematic capability (SC) are excluded in this
research. The votings discussed in this research are lool, 1002, 2002, 2003 and loo03.
The lower PFDavg will be derived by more realistic PFDavg formula than the formula in
IEC 61508 edition 2.0 if new PFDavg is applied to real plant design. This new formula
make the safer design and operation possible with the lower instrument investment cost.
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A Case Study of Explosion Proof and Fire Safety
Simulation in Petrochemical Plant
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A study of Evacuation Simulation for the Development of an Emergency
Guidance Program in domestic Nuclear Power Plants
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Future Initiative R&D Center, Korea Fire Protection UBIS Co., Ltd.
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Comparative Study on VOCs and Smoke Density of Application—-Specific
Cables for Early Fire Detection
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Department of Fire and Disaster Prevention, Deajeon University -
‘Department of Fire and Disaster Prevention, Graduate School, Deajeon University

t . ) .
Corresponding author: chehwang@dju.ac.kr

A Aol A d FAl Qlmeprt wiEA Ao wef, AolE2 YA WA, A A, F
A 37t & TRt A @] 2 BRISH ARHEEIL Qlek o=et teRt & weEt AolEE
o], ’f—i?"ixﬂ, Wi A=A 5 4 Xﬂi@r A/ A5 AsolA ZpolE EHRlth ol= 3HA Al A
o|E£9] & oA WA= FLUAG F7ISFFE(VOCs) ¥ 4719 243 H<& Al 2FA
FEFS TRt SHAT dA FEQ 7Px] AlA" ARkl & AR Es 7] HAZIE 9E8FL
2 HEota QU o|= s AA 3 27] dAA & FHo] EEsHAY 7] s B2 Aol
A= AA719] Hkgo] A AEo] 27| tf-go] Amid 7ls/do] &4 HT‘%'_"JF
oq‘—r“: olz|gt TAAIZ H}E‘f_ﬁ AelE9] & A& EAo] VOCs 2 A7) Aol D]i]l:

SRRlshr] gt Al A5 $=3¥sioltt. Ao 484 7410131_ AA| A S §Egs
3_5‘_ ACIE(REH), 4Ad& APIEQREH), 7F& AolE(15H=E Este] A4sIel:
ISO 5660-1 FAIE &&sto, M3t WsHR] b= BAME R 2720 kW/m’)ollA 43 5}
AolEZ T35t Sl= ukS EEsto] 53U 204 Ado] ==l en, Qujo] el A7 l"‘E L
VOCs =5 4519t 97] 55X+ OPM(Obscuration per Meter) 7|52 & 5%/m, 10%/m, 15%/m
o] Al FEe & Uiro] E5I3l o, ZF Fto|42] VOCs Bk FAlol 848 E % E4518l:

2 A+ Ay 4AGE AlolEolAs A7 WEHe] VOCs Hls Wo] A= o, dxEE 9 7H
Aol &A= A7|E = VOCsY TAFo] L FEg AT ol3gh A= Alol&o] AAE= &
o 7158 QAR wet Am A3 R HhSo] AolsHA YErdE AlARRITE o= &, X271
A AAES AT o 7] 8T ofygt VOCse 7] W< EA &3 A 18sjof 51, A
1E9 &9t A% $H4of wet 74| wHAlo] apEatE|ofof ok3 ofm|gh
2 A= AllE 3 27] AR Al A4S =o17] Al AlelEY AR & 4 o]
o F&Estom, Aol Ao et HHA ¥ & T Aol 7o 4= IS ALE Z|HHr

mlo

oY o, ofo

¢}

Keywords: Early detection, Cable, VOCs, Smoke, Obscuration per meter (OPM)
229 2t o] =E2 20228k FRAIASEAE RS Yo R FouR]7|&E 7S] A Y whot
3 A(20224B10200110, =W HASAALL A3 3]).
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Z ZZ2[0[H0M YA SRK0] I M AHOI22| HA=H0| OXl= I
Mg m Aol YA PR
chtheli ekl Avpbfelat hatheka AvpAyeket

Effect of Incident Heat Flux on the Combustion Properties
of Domestic Nuclear Power Plant Cables in Cone Calorimetry

Ju-Yeol Park-Sun-Yeo Mun -Jae-Min Kim'-Cheol-Hong Hwang'"
Department of Fire and Disaster Prevention, Graduate School, Deajeon University*
*Department of Fire and Disaster Prevention, Deajeon University
*Corresponding author: chehwang@dju.ac.kr
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calorimeter)7} ARSETH 2 AoAs I LAY LALOA AMEEE TGSt T79 AolES

Aoz JAF iS5 WSt mE A4 EAS Ao R o9 oH, AFE HolHE AAFoR
AAlotHTE A2 =4 EE 291 ISO 5660-1°1 Qs 4o, AAF 5 4L 20, 30,
40, 50 kW/m'=2 AAst9th. 24 A4 dulrEE(Heat Release Rate, HRR), A4S (Mass
Loss Rate, MLR), H3sr2T(Ignition temperature), YAFSIELA(CO), OJAFSIEFA(CO,;) ¥ Soot
vields 59 F9 94 84S S45It. olg2 Alo|l&9] H3t EAT A4 ASAET ofygl a4
A HEEE AEEAY Y EAS ool ol 5835 A7 9ot A i = YAoA A
A AFE 91 AolEL gt g, ok SF(IE Class), H|9Hd 5&(Non-1E Class), 418 Ao|E2
EREY, 247 3z, 7 7, /9 AQE 5ol Aolg 7RIt AY Ay, olHet A 849
2pol7t JAF 5ol IE AAPAGE Z A4 EAC FYHE JIFE A= ALZ ERIFQI
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£ ATE R Q4 2e 2AGIH T A9E AolRel i BHE AYHoR AN, I
9 Ak W WA R BT vI-ENT S gt 4Y dolHE AT £ A FF
A oh ARl HIE G4, Aol 3 AFAH o © S kA J1E 59 ol A= ol
NEARE B8E & US ACE JdE Eg A4 U A2 s B A2 Wt oR 1
PVete © WAF TAS njisty, B F4 A7) VI AREE 83 4TS T 5 92 Rolt

Keywords: Cone calorimeter, Nuclear power plant cables, Combustion properties
A 2t o] =2 20229 % HARAIISAAET)O U0 R o x]7|&B M9 A|YS Hot
95 A491(20224B10200110, = AASFAALLL A A3 w).
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A Study on the Heat Release Rate DB Construction to Estimate the
Severity Factor of Nuclear Power Plant Electrical Cabinets Fire Scenario

Yoon, Ga-Yeong
Researcher, Fire Insurers Laboratories of Korea

A Wiol= AR, Aols HEA & UUe 79 7aEC] £A5HH, ol 3 T8 A
dlo] = & Utk Eo] 9 A Akl B4o] 2 H7]F gRQlo] £ Hllojn, fiiE AlolE ¢
Z+E A715EF0] YAE e A7IFRERoA HAE= AoRE SISt ol#fgt A7ZRHRAS ¢
Aol iz vix|=lo] Q7] "ol A e AHE dAa g 7hsAdol won, A AH AA Al
AF Aso| & ZAE oFIAE o 7] "ol ol 9A 3 ekdel =8 iAot B eE
WAL AIEE Hrlolr] st oz SEE4 oPHA H7KProbabilstic Safety Asesment, PSA)
WS Aokl 9lon, = PSA 7]osk= =8 A= AEEH. 94 AT R4S
Z(Core Damage Probabilty, CDF)9] 282 W31 low, SHENIE 2 S| AZ % (Severity
factor, SF) & &al H7Hett. @4 AT == NUREG-21780] AAlE A7|I7H8HR Rl &
G2 gUEE 9 AR v/l o8 45 "ot 18y o] §EEY dHEES U
ZRuiHolA BAE 5 Qe Y SUESEEN A7F didol s ejE Axfo|w, AdoA S
A G=E divl 108 o9 "¢ &2 diSddole 5t olE AR 7|E2 W EEBT
Aoz Rl Tk AH|U SHiAES JF3tE AMHWE o= oA gom, AEHE ES
TAFoZ HHE o] QYA A7|of, AIHOo R UH FAA 7& Ffo] 7ot o= AE
I = Aot old & AtoA= A7IZHRIH S SHEA DBE 1551 A4 FHS At B
gt Zho|EEiRlS st aAt gttt o] s = ¥ AW A S AAISHReH, AF A
HR O] o EolidS 7|Hte R AU RE FEHsILL, ol tde= IHEE DBE 1531302
o, 3FHos FEEH gUEES A4 2 oldf UE A4S FH5IH T AFol= T 144
A9 A717HEH AU 0] tit EE DBE 150l SEE4 IgHEE 42 445 4
S BAESS AAE Aol & dAFE ol =E2E A7IPNRHRS A5G DB ¥ 3 A4k &
2 dAEA SARPAA Bt 7o Ao R Z|dH.

LS

ALY & B =52 2025W % HRAIGEAAAET)S] Yo R oA 71&E e XY wof
ZeE 97191(20224B10200110, ) YA SEAAT A 78l71%).

i

O
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71%2.Ha Thien Khieu-o]gu

2etoEeto]x(F)

A Study on Single—Pipe Network Modeling
for Air Sampling Fire Detection Systems

Dong Woo Kim-Ha Thien Khieu:Young Man Lee®
Allliteife Co., LtD.
*Corresponding author: ymlee@alllitelife.com

2 A= 371594 AR AR (Aspirating Smoke Detection)?] To] Y F9 &7] 552
Agsioly] g e mo|X o & YIEYT HdS /fUetal ool tigt A5 +Y5at. REe
sho]IL W5 wpo] o3t F &AW &2 5T {9 Al WA A &4 A7 A8HRA KAt
A& 7IRto 2 At W AJedAnte] AAE Bl AA ALY fF-9E B4 5T 5 U=

e
oX,
it}

7HdE 22 VESDA, Securiton 5 A€ AZES0(9} i Z4= A oH, o] IFgofA
A Aol wet AJolet oS o] Rl U. ofo] wEk ANSYS FLUENTE 283t 47
5L, 71E REolA HsHA ZHgE Kgh sto]l £t 9 7o) &9 2 Al
A+

o
>
do o

uie}
flo

A4 A Whgste] molx Ed A4Y dS4F +AE KghE Rl vdRe =N oS He
TE A & AT Eo TA FH viEs st B ol 2 F2E 2 A|dsto, |
= ZOIME ASD AlAEI9] HE 7heAde Eole B A, 53] tddt s 2UM:
T BES AR q&5E 4 Mo, & B2 AL a4y =94 Y TeAdS S0l SRS

Keyword: Air Sampling, Single-Pipe Network, Fire Detection Systems

Acknowledge: & 7= 20228% FFAHASTAAEH) Aoz F=oiA]7|eq Y] A e
ol 3iE A1(20224B10200110, =W HA SAARL A Ao |s).
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HAE QMY o= 2leh FAME O[0|XIE 0|
T 7|Z9| JAEE VYt 3AtE = T8

r

Ao ST
Storosh atelgatat

Machine Learning-Based 3D Reconstruction of a Single Bubble from
Projected Images for Multiphase Flow Analysis in Nuclear Safety Application

Sangoh Shin-Minseop Song'
Department of Nuclear Engineering, Hanyang University, 222,
Wangsimni-ro, Seongdong-gu, Seoul, South Korea
*Corresponding author: hysms@hanyang.ac.kr

Al 4H] Adtoll A o] -f-a(multiphase flow)2 AIARIS] AA 2 QFA sfalo] o] QA A
T el E9] ¥ $EY FA 5, et 3 U £ 55, YA dHA 23450 daE
A G TRt BopolA Z1AIeE dAe] B A'2 AARS MY AAHT. YA EokoA
X AR EYJRZE(Small Modular Reactor, SMR)S ESH5H 4 YRIZE GAF AH5S Foist

4
~

bl 29
s 918l Alg ARE] 5 BRI V15 FEE 2t 928 EYstn Uk AAnTk oeA UA
=z 27 52 WYAA 7L AFol W

T2 FHoA= EAE 59 F7HQ1 Fol &gotal, o=
| ot olgst f5dollAg 7IE FEjet Asol el FLet olsle AR dEE gt
bl FHE gt a3t 7)ol Hoh
o= 3D =Y V&, EE A 719, YRGS A (Particle Image Velocimetry, PIV)S]
=2 = A2 U 958 AFF o2 7 sstels Ao] ZhsaiFnh kAT A g
A GojRE 7129] HALY o|u|A|E HIEFOR o|E TS| 3xHY PO R Bl V& AY B
A ¢2o] MEY 9lon, AR YAZ YollA T 7Hsst HIFE 7IEE OE 5 e BY 7e2 v

-
Jo

olo] & A= A AIS 7]Hte] YA Qb sfjHof 7|ostr] gt 2L WAlgY 7]¥k 3D 7]&
29 7S ARSI} Python 7]WF HEhE BES &89 tfeRet FEfQ] vHAE 71X FAS A5 A
, A ol st JALY olu|XE EE55H T o] ZF 7]z thsh 3x+ FAgt
NS 22 F+=5111, o0& 7]¥te 2 CNN(Convolutional Neural Network)
2 SISAIFCZR, AN HFH 7| ouAE HIgo R AA| FAS 3xPer BEJT 4+ Q=

o
i)
Sy

2 Ad7e 7€ 71 F4 5 7)H0] g FAC] AEol HYE HAE Hol, ¥Ad 34

ARttt olg S8 ERiet Ylst 2 W ol FFA s
A, Add 79k golgE SR & HIE 8 AR W ol f5 @Y olsiE &eli, A
| ZZsto] 22 7o T & e 7IeF VNS v
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Monte—Carlo Code Based Molten Salt Reactor Modeling and
Shielding Analysis

Hyoeun Lee-Jaehyun Cho'
Chung-Ang University
*Corresponding author: jcho@cau.ac.kr

A A | F(International Maritime Organization, IMO)= 2050871A] s Hofo] &A%
DS HHE ot Q1o 34 ARE AMEShE S & 2ol thet thA oy Alde] B8 /go] o
FEI et o]F gt gt F SR AXE IS E6 58S 3F0s 9XE Aol RNt
wnom, Agte F7+ ol HAE 5 Ae 4F 4AIH YAES] Fa4do] Ardn. IFoAE €64
YAZ(Molten Salt Reactor, MSR)= &33HE AA7t 7Fsotal, k4l &8 ARLE LEFo= viAg
= Q1o A A& 7hsAdol =A B7HEIL U

I8y AR S E 31 YolA 2A4EY, dEdS A2 2 o7 I7ME Fofidthe HolA
AARE HARA BT A= Aol FAlof AUk FAA o] FES HHOE s, AA|9 T
o] 25T AR ST FIHE SHA FEotEE, A A Al Rojet FF A9}t EI
st

2 AFolA= MSRE A 2ot A4H AAE 15| s MCNP6(Monte Carlo N-Particle)
T2 8ol YRZE EEFPsky, ol E 1A AHAE AA ST MCNP6= 32+ Zdls
o ZE7FEE AR 5 AR S =2 A9 A 4% Y 4 Utk 2dEE MSRE A
274cm, #°] 576cme €75 @HEjo|W, HALEU(High Assay Low Enriched Uranium)E X%t
2t NaCl-KCI-UCL 9] 94| Az E ARSIt ¥R Aloj= PbO WHARAILE B.C Aol =82 &3l
o]FojXItt,

AH A= BA BAE S 445 &5t 9(Pb)= &9 A AH|stes A s o
0 AREEE BAY B4 sko] IE A de 9 A S BASHCH, 0wt FE 2wt%
HY WollA T3 E B4 AASHAL, 0.8wth v% 11 AlQ] Ak ®3 Fo] $gte ZH5oi

FFole ot A 22 o]8% v A F27F AN ®eo e avAYd JoE iy
ng, oz 240 gttt 2ARF AP U R A HZ3E A4S AET AHo]

ot

Z]o
=

K]

o &L RU
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Vapor ChambergE &8¢t AAH=CHUC| & | d5 =4
71& 2AI2HC| | EIt
oEE- A

sorefeta A gstat

Enhanced Thermal Management in Fuel Assemblies Using Vapor Chambers:
A Comparative Assessment with Conventional Flow Designs

Hyuk Joon Lee:Minseop Song
Department of Nuclear Engineering, Hanyang University, 222,
Wangsimni-ro, Seongdong-gu, Seoul, South Korea
*Corresponding author: hysms@hanyang.ac.kr

Al HlolElAlE e} 22 e ok AkQlo] it 75 W3} tf3-Z A%t B4 Ao =, @4 &
= A 7} d

WAARE FEAK] Eeo] 48 vlolAZe e} 4% W k. ol AW ARH HH FUNH=
MWE dEe hoz Fasteld, vel ud g 2EEA W)l GAzoR Sk A

2 IAAZE A Wy Aofo] Hrk. ol s glef £ A7 el ¥ g &
B3 AAng Ag3e] 1EY UES WGt EF, 7129 B AET §2 FAlo] ofd Holw
A (Vapor Chamber) 3-8 Attt

B A3E 13RS A8 YAE(High Flux Research Reactor)olA] Neutron Trape ZH A

]—4 A4 wmEE Afgste], A8 AR sfgots HEAR] 48 21 Ao A
7 A= daw 208, = 66.6 mm, ¥4 1.52 mm, 2 = 2.28 mm=Z 4" Y243 4+
25+E 35 °C, Y4A A+ 752 0.5 m/solH AIAHD ¥ 152kPaclth. & A+ Ho]n A
g Al AA A5 BI85 ANSYS CFXZE o5 EAdY si4e £33t

A WA FFL 9F 648,267719 AAZE FAISIHL). iAo Eulerian tHY 8% 24, standard
k-e &= =4, 181 RPI 8§ Bl5 2dE HEoiict. Holy = dheLr H—?% IA R HA}
sttt EAA e B7HE ol &7 2 d24A 2xet Hojn A | 3 2k, ZF GAA W
Ao & cladding ¥ AR HI2EE H|WSIYUH. o|F S5l Hojw HH 7] A1l & AA
At 49 YRR HA fA8S FFH o= Ul
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Development of a Mechanistic Liquid Film Model to Advance Condensation
Heat Transfer Analysis in Passive Heat Sinks of Containment

Jeong Hun Kang:Yeon-Gun Lee'
Department of Quantum and Nuclear Engineering, Sejong University
1~Corresponding author: yglee@sejong.ac.kr

FFAEF AR o], ul5Y AES Bt € AlAY vﬂil\}ﬂ AA7F FxE ALk 20164 A LA}
ENib *h%ﬂlﬁl-‘ﬂ/ﬂﬂ 2 A 7]i3_ A+ FA Age® 48 AgdE ddd &
HE d4 A2 A=t 53] Zojvuy o F49E ¥ 5 lﬂ%"é‘%&l%ﬁ Ul A LR A Al
o] A Al AAEERE FZ AASte KLY o] EIUE Z A% A djAo] W4Ho|r},

57 H OE FHE SHHL Y wEf gh v Ol—r‘ﬂ el o8l spstar, o] Ak

H 3 Ao A= o]F FAISFAY Nusselt dut ndlS #-8
d, 371, AW AD3E FA 5 o o
of 53 df5 A= Htgst= © AT ATh

M 2 4

ToA= Gh1aas1aan9] > =
42 —%Eﬂi% w2t shste Het {59 A= AW d Sk
of A o2 ALKt FxpetE Hub £/, Hut olkE, AW %_11:_}%@12 % «]0 al, %%%]: Ll
AogHE Hul Y £& IS AR &5 By Hul T A
2| Hzo| 7gtsto] A4letEg, 7] 157 W —’1‘1} Asol ¥
9 A {5, A, A9 SRR, AW AH3Y 5o= AMFoE HYEo] E84 ol &
Hot W, Nusselt @2 @"?ﬂoﬂ/ﬂ ‘ﬂxi Hut =AE AL &, o5
T x5 $540% AR, 35 ¥t EYFoE dWEA RHFE7] oo

Al 22 H8S4 7IA7E JJH"L M 5719 9% T3] 98] CONAN AL molsto],

=
Mo
l‘_&

718 Ao e et £/ 9 oloF £k §ISE dIS5tal o|E AY 2xe} vttt Y
S ool Z=2F 92F BaE 713 Nusselt REA¥O] v A3}, Nusselt ZEL AW AhS8S FA]
sto] Mt £AE Ioff oS3t Wb, AtE EE2 A A8 9] g o= Huto] =7t Kk gFof
2 Ao J=sct wEbA AotE 2dL 7|E Nusselt 24 tfH] B35t AW 243 A9 @4
= Hot dAA o BT 4 9o, FF uEsdiY S5 A4 g Y € dAA 45 Bt
BASKCTY| st Aoz 7dr}.

7)o
* o] e ISP HBAIRS] YPOoR AT 7Hs DA A Y dAVIE ARG Q]
SUTHIAI S RS-2022-00144494).
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|dentification ans Classification of Initiating Events for a Floating Molten
Salt Reactor Based on Internal and External Characteristics

J[insu Kim-Hyukjoon Lee:Yeonggeun Yu-Minseop Song1~
Department of Nuclear Engineering, Hanyang University, 222,
Wangsimni-ro, Seongdong-gu, Seoul, South Korea
1~Corresponding author: hysms@hanyang.ac.kr

geraslel 7|9 Hol tf32 S 22 897 Sl wE, ©®HAE HiEsHA] oA E PEAR]
g Fgo] 7hstt dA R 842 H& F4E ot old wEt 71E g 4 dAe g
HOsha, thofst 28 340 & 7153t AFYREYAIZE(Small Modular Reactor, SMR) 7Ho] A|A|
o ehlls] FHHI Qlom, tieiyl=r E3F FAIF SMR 7S 7F AFdoA A% 0= =451t

71 oAM= E5AYA=(Molten Salt Reactor, MSR)x= A=} 11-29] §5Holl &3 HA 4
B2 A5k, At EAY Al Al shdo] YAt 52 WH(freeze valve)7t @8 dRYHS A=
9l B¥a(drain tank)E QIEAIA 5 71 glo] I3 AASHs He5d ¢ B4
s WA 4] ARE AMgole 7€ Ae=EE dXdE 2 9Eet AR A A SHOA 7
Aoz tt=w, o] Qs FAA BH7F WAl AE S AfolE 83t

£75] sFE MSR2 s} EHE0| AA|=o| 0, 34, 9= 5 =
oz o @HNA AT & Sl IR AE 84S BT kA £
7129 SA ARy YA 7Hte g St SEE4 9PHA BH7HProbabilistic Safety Assessment,
PSA) Ao 2= of2fRt A2 7ed 28§ &3 S 5w3] vhdshy] oF7] wieol, MSR
o] EAY SiY &3 84AE BF @t A& PSA REl9] sido] FQsit

ojZgt HiFFZ HIgo = B A+ olA= g8 MSRo| £k SEE4 B H7F B e 7z A
JogA, 7] A EE 9 BV R S FYcilth. WA, 71& PSA Huo] ALEy A
(Pressurized Water Reactor, PWR)S 7|Hto & FAE o] Q= AE 1&sto], MSRY A4z 7H] ZE4
Q1 Ao HZ Htds PSA 8 84 URE AFstt. E35] PSAYA B7F thido] == & ARd(Top
Event)2 ‘daY ASQ dad F&'2 4FTo=ZH, MSRe E-FS 118t B4 AAE 401t

AeH HE A TACE MSRE 8 AARA AT 5= Q= &89 ol AHE AAA
og BRsH, ol ZAISHE # FHIE st YR 27] AP B55S &SI HEO] Y &
AEol| AEE= AR AARY EAZ Wrgsh] 6, I, 4, 98, T2E &4 5 oY &9
A A 7T YR 1Y 84AE S0 R TAgkeka, o|E WE AR Eetsto] sigE MSRO
ElH Y& -F 27] AHd BEES FFHOoE TSI Y. T2 27| AL I A|AH HE Bis)
of F& A $E(Event Tree) ¥ 1% $E(Fault Tree) @O 7[¥tog 285 #og 7|ggc}

-

Ol
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Developing Collection and Removal Technology to Improve Response to
Formalin Leak Accidents

Chul-Hee Cho'
National Fire Agency, National Fire Research Institute
1~Corresponding author: chchol19@korea.kr

EdH5]=(Formaldehyde, HCHO)= AW 3713 A5t 9 A==, éé] MASTE Y F
Hog Ad#A ot o] B4 WS7|H HoHolA FAE HEZ HESE &L= AMEE:= 589
FHY fF==420 Z=2TU(Formalin)o] Z3tEo] lom, =2 F71% EHOE ?_5H ll“—% Al Z1A

el FLHBIER HA FAtEol AW 571 Sl BEA gt 1A “ﬂu &
ATA(ARCONA A8 12 U=d=, M8 2 w9 S571E 53 A
715, 2RV A=S FEs, A71HeRe A4 A3 2AE 29T 5 Sl
T 87| AL oy 24 Axh ZETY Y ALY oF 85%(667)7F A&7 1Bl WSS
H, ole 3F 249 A5 AR e vHE B @9 & Hazmat 8RN s 22T
BN FF AL Al A& @719k 84 2Rl B 571§ 7l 2 skE W e SAld Steh &
2ot 2 =94 FAAE o188l A AHQ steh=dE FpotAY AASL slov, B7] So=
A = o FLUBIET 71AIS] AAHA 2 -AA WS 71E2 BEI Aot
ArolMes 22T Felde SRR Adsty] 9t sieby A e Alrshals), &
€ 9}%5@(011- FAIES, SHAMEE, 849)7 2209 11 t&%*é—% dg4os =3t
o 1 a3, %%ﬁ%EE(Nchog 8o TEAAL g 5 Qe A
T AEHQ tie 249e ISl £ Adte EX2UY RE Us9] M= 71eH

mor ﬂiEl
° 4
&p

r Il‘

H

EY

12

(¢}
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Study on how to establish a sustainable regional chemical accident
perparedness system: focusing on local government applications
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Risk Management Strategies through Deliberative Processes of the
Chemical Safety Policy Forum
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A Study of 2023 Domestic Hazardous Chemicals Handling Status

Jungkon Kim'

National Institute of Chemical Safety
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A Study on the Improvement of Chemical Accident Classification System
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Improvement measures for smart wastewater treatment cases through
the application of the Transformer self—attention model.
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Accident response and safety management
for chemical transport vehicles
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A Strategy for Using the HNS Marine Accident Response Guide
Focused on Time—Phased Reponse Stages
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Korea Coast Guard Marine Pollution Response Division
fCorresponding author: waterwork@korea.kr
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Management Plan of Material Subject to Critical Management for
Strengthening Response to Marine Chemical Accidents

Kim, Hye-Mi'-Kim, Jeung-Hwan-Park, Se-Jin
Korea Coast Guard Marine Pollution Response Division
*Corresponding author: neverbroken@korea.kr
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Review of Marine Pollution Prevention and Emergency Response
through Case Studies of Gas Carrier Collision Accidents
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Korea Coast Guard Region-Jeju Marine Pollution Response Division
" Corresponding author: 1hk7103@korea.kr
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Development and Evaluation of Virtual Reality-Based Safety Training
Content for Marine Chemical Accidents

DongHun Lee-SuBin Shin-MinWoo Kim—ChungSoo Lee-YongSun Im
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Fire and explosion accident at port hazardous materials storage facility
and marine pollution

Jeong-ho Park-dae-seon Yu
Ulsan Fire Department Special Response Team
Corresponding author: wwwjojojo@korea.kr

AAZQL o A] 3B ARFS A sH=9] oF 80% oJAto]l AA SHE(YG, ARAIE, SIHAIE 5)
ol S-OIL, SKoU#], djedw3, sIsteEE YR & F2 Hq-55t 71?3—%01 Qltofl A5t
At E3F SARFS A e E5HY 50% oS ATlole f5-SeEd A, JEE A
5ol 1o TR =Ho|Qle I Hof dA| = A= gato|tt

20249 129 7| A AdE g3 HuE gass 7717]0H AAEHFL 4500274k 2 F8Q
HAF=ES 54 E HA|sIsHAE 5 thgstt.

A Ao QX3 fuolElEEugd Aol AERE 23S 29 Foln HAHILE 647], A
AL 468,450k(0]1 F9 FHFSHES FER, vlo|edgA, JEE Soltt

A 202549 2€ 10 &H|o|E 1695ki7F AXH QAT Ao A FHFEFOZ Qg ZHo]
HhAsto] 22} 29 5 1ol APgetal, 179o] B4 AUt o] HIE Qs e d ARoA=
SEA7F SR 3AIZE EA ARESETE A&GEHA BARER QS| JIFS g7t AR o]of

A 5 U= Aol

A1&3E | 8FIALE AX]eF Git4go] Hojd ZASIHAIE ARESIA A4Ert H7| A SHIE #
4 & 5 AT Tk S FRARE X7 X AFEJAY AEE j'o“T—j"o] Y&olA] otttH, I &
4 Buncefield A A&A0A HHAYSE ZHIALLIQL o] AAFAIAL AA|7F A4S o] 7 doz
shab 5 2 9 zqo} ApA ol 9l

-

B, Q12 4] ASF 7] Aele] A2 Aol Folom o] tjalskn 4Bl B

stoict. SReAdo® Qo) ool AZeHA o Hala, BRIA WAT QA4 oF 34000k} Y

gtk o] & URE BE FOoE REHl 4% BANNES Yo LAFAAFLY FRAL )
(o]

d=9 &S AL S gite adpzor A & Zojetal A=At Buncefield A A4
At ek o] o HA AR oA shA7E TAsHE AT ¥ &8<r7t Wastal dFolA
AREE 29909 FER AAT @ATHE 2T 5 AT ADARE HvsiA feE AAIEe] &
A AA Adetet v "41% 1] SEH-SAA Gt W s 2zt g,

72



IRiE SAYIHYANN DI =M MBS It X|X[H oty AL

N
I
o

L‘;

-
g 953

=it

oo

r
i 4

A Study on Safety of Bearing Capacity for Micropile Application in
Aboveground Tank Storage of Hazardous Substances

CHO HODAM'-LIM JONG JIN-PARK WOO IN

Korea Fire Institute
*Corresponding author: 2251@kfi.or.kr

In recent years, aboveground tank storage facilities with capacities exceeding 500,000
liters have been constructed in Korea using precast PHC (Pretensioned Spun High-strength
Concrete) piles for foundations. This method has gained popularity due to the consistent
quality of PHC piles and the well-established inspection and management system.
However, in some practical construction situations, the use of precast PHC piles may be
difficult due to space constraints. In such cases, in-situ cast micropiles are considered a
viable alternative.

This study investigates the bearing capacity and safety characteristics of micropiles for
their potential application in aboveground tank storage of hazardous substances. Focusing
on semi-specified outdoor tank storage facilities with capacities under one million liters,
the research combines analytical modeling and full-scale field testing under various ground
and loading conditions. The objective is to evaluate whether micropiles can achieve
foundation stability equivalent to or superior to conventional PHC piles. Based on these
findings, the study also seeks to discuss the feasibility of applying micropiles in specified
outdoor tank storage facilities exceeding one million liters in capacity.

This special session will present the key outcomes and technical implications of the
research, providing empirical evidence to support the use of micropiles under constrained
site conditions. Furthermore, it aims to facilitate constructive dialogue with professionals
from industry, academia, and regulatory bodies to advance foundation design practices
and safety management standards for hazardous materials storage infrastructure.
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Flammability study of halogen compounds via structural properties

JUN HWA BAN'"-MIN EON JOO-SEONG HWAN YANG:'JU YOUNG PARK
"Korea Fire Institute
*Corresponding author: 2240@kfi.or.kr

Halogen compounds refer to chemical compounds formed by the combination of
halogen elements—fluorine (F), chlorine (Cl), bromine (Br), and iodine (I)—with other
elements. These compounds are widely used in industries such as pharmaceuticals,
pesticides, plastics, cleaning agents, and flame retardants, as well as in well-known fire
extinguishing agents like halon and clean agents.

Despite the broad range of products and applications, there is limited knowledge
regarding the physical hazards of halogen compounds. This is closely related to their
known health and environmental hazards. Halogen compounds are recognized as health
hazard substances that, depending on the type, can exhibit toxicity, carcinogenicity, and
endocrine-disrupting effects. Furthermore, certain types are considered environmental
hazards due to their contribution to ozone layer depletion and global warming.

Although halogen compounds are commonly used as fire extinguishing agents and flame
retardants, their physical hazards are often overlooked because of their established health
and environmental impacts. However, depending on their chemical structure, some
halogen compounds can pose physical hazards, such as highly flammable gases or special
flammable liquids.

This study aims to distinguish the contrasting properties of halogen compounds—namely
their flame-retardant and fire-extinguishing characteristics versus their potential
flammability—from an organic chemical structural perspective. The findings of this study
will serve as foundational data for assessing the flammability risks of halogen compounds
in hazmat safety management
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A Study on the Estimation Method of the Seismic Acceleration and
Base-Level Lateral Resistance of Above ground storage tanks

HWANG SOOHYUN"-LIM JONGJIN1~ -KIM JAEHYUN
Korea Fire Institute
*Corresponding author: jjlim@kfi.or.kr

The seismic load occurring in a general structure is expressed as the product of the
weight of the structure and the seismic acceleration. The method of calculating this
seismic acceleration has been established by the Ministry of Land, Infrastructure and
Transport as a seismic design standard. Similar to the ASCE code, which is the American
Society of Civil Engineers standard, the ground is divided into 6 grades through shear
wave velocity analysis, and the United States regulates the seismic design method of
outdoor tanks through API650 based on this code.

However, the seismic design standards applied to outdoor tanks for hazardous materials
in Korea are based on the Japanese law, and although they are similar in that they use
the vibration model proposed by Housner in 1954, which divides the force generated
during an earthquake into inertial force and convective force, there are differences in the
calculation and application of the seismic coefficient.

Also, When an earthquake occurs, the ground shakes, so horizontal displacement
inevitably occurs in outdoor tanks on the ground. When horizontal displacement occurs,
depending on the amount of stored material, a uplifting force occurs at the bottom of the
tank body due to the flow of liquid. In order to confirm the seismic performance of this
part, the Hazardous Materials Safety Management Act requires a review of the horizontal
strength of the holding, but the displacement pattern is completely different depending on
the presence or absence of anchor bolts.

Even if the tank is heavy enough to not move under horizontal force, paradoxically, the
bottom plate will experience a lifting force due to the moment caused by the weight of its
contents. Therefore, this study proposes a new horizontal strength examination method
that takes into account the presence or absence of anchor bolts and the seismic design
standards of the Ministry of Land, Infrastructure and Transport.
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A study on the determination of 50% probability of explosion height in
a ball drop impact test for oxidizing reference material

PARK INSOOK":YANG SUNGHWAN-PARK WOO-IN

Korea Fire Institute
*Corresponding author: 2253@kfi.or.kr
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The drop weight impact sensitivity test is one of the simple and effective methods for
evaluating the sensitivity of explosives. By comparing the height at which an explosive
material detonates with a 50% probability due to a physical impact, such as a falling weight,
it is possible to determine the relative sensitivity between explosives. The 50% explosion
height (Hso) can be statistically derived using the Bruceton up-and-down method, in which a
steel ball is dropped from a specific height onto the sample and the explosion is observed.

According to the act on the safety control of hazardous substances law in Korea, the
drop weight impact sensitivity test is applied to evaluate the impact sensitivity of 1% group
oxidizing solids. In this study, potassium nitrate as a reference material among 1° group
oxidizing solids was used to perform the drop weight impact sensitivity test and the
Bruceton up-and-down method to determine Hso of a mixture of potassium nitrate and
red phosphorus.

Additionally, we examined the several factors that may influence the determination of
the Hso value, such as sample preparation, laboratory environment, and equipment
condition, and discussed the reproducibility of the results.
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Evaluation of abnormal reactions of hazardous substances in
Chemical Processes

JUN HWA BAN-YU JIN CHOI**'JU YOUNG PARK
"Korea Fire Institute
1~Corresponding author: littleme96@kfi.or.kr

This study aims to explore methods for evaluating the risks associated with the mixture
states of various hazardous substances used in chemical processes within national strategic
industries, such as semiconductor manufacturing plants. Through this research, we seek to
emphasize the necessity of assessing abnormal chemical reactions, especially in industrial
sewage, involving hazardous materials in the course of chemical processing.

Semiconductor manufacturing, in particular, involves the use of numerous chemical
substances that result in a wide range of mixtures during various process stages. The
primary objective of this study is to identify and assess potential risks at each stage and
composition of these processes. To this end, we propose a framework for evaluating
abnormal reactions, leveraging the testing equipment, technical capabilities, and professional
personnel of the Korea Fire Institute(KFI).

Six evaluation criteria were established: autoignition point measurement, viscosity
measurement, detection of exothermic reactions, observation of precipitation, formation
of gas bubbles, and phase separation. Assessments were conducted across five time points:
immediately after mixing (Day 0), and on Days 1, 3, 4, and 7.

Four representative samples commonly handled in semiconductor plants were selected
and tested across these six criteria according to specified mixture ratios. Over the 7-day
evaluation period, tendencies in reaction and behaviors were tracked and analyzed.

Based on the results, this study discusses the observed tendencies for each test criterion,
proposes considerations for other future risk assessment initiatives, and explores potential
additional evaluation criteria. Furthermore, the applicability of this methodological
framework to other industrial sectors beyond semiconductor manufacturing is also reviewed.
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A Study on the Expansion of Safety Performance Inspections to
Enhance the Safety of Semi-Specific Outdoor Tank Storage Facilities

KANG KI-MIN'-PARK JOO-YOUNG- -PARK WOO-IN
Korea Fire Institute
*Corresponding author: kimin.kang@kfi.or.kr

With the increasing scale of liquid hazardous material storage facilities, there is a
growing need to enhance the safety management system for designated and semi-designated
AboveGround tank storage facilities. Currently, safety performance inspections for
designated AboveGround tank storage facilities (over 1 million liters) are comprehensively
conducted by KFI and include foundation, ground, and welding (non-destructive)
inspections. However, semi-designated facilities (500,000 to 1 million liters), which are
structurally and risk-wise similar, are only subject to limited hydrostatic testing conducted

by private tank inspectors.

This presentation proposes expanding the scope of safety performance inspections for
semi-designated facilities, with the Korea Fire Institute of Industrial Technology as the
leading inspection body. Statistical analysis and case studies clearly reveal the necessity of
this improvement—highlighting, for example, a 98% rate of welding defects found in
designated facilities and an average of 5 incidents annually involving AboveGround tanks.
Additionally, the proposal is supported by precedent from Japan, the High-Pressure Gas
Safety Act, and the Industrial Safety and Health Act, ensuring its legal and operational
feasibility.

If implemented, this system would apply to approximately 47 new or modified facilities
per yvear, enabling early-stage quality assurance and improved resilience against unforeseen
natural disasters such as earthquakes and typhoons. Ultimately, this initiative is expected
to strengthen public safety by reducing fire and explosion risks associated with hazardous
material leaks and contribute to raising the overall safety standard across the hazardous

materials industry.
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Development and Pilot Application of Video—based Hazmat Emergency
Response Training

Soon-Joo Wang' -Minsub Han'-Eunae Ahn'*Daun Choi *Jihyun Kim’
Hallym University: Hallym University Dongtan Sacred Heart Hospital
Corresponding author: wsjking@naver.com
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Trends in Intentional Chemical Accidents in East Asia
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In this study, we propose and validate a dual edge-cloud storage system designed to
ensure seamless data continuity during emergency patient transport. Over the course of
2,000 ambulance dispatch cases across five vehicles, we identified critical issues of data
discontinuity—particularly due to network instability and remote coverage limitations. By
deploying our redundant architecture, which integrates local edge device buffering with
cloud-based synchronization, we successfully resolved over 93% of previously observed data gaps.

To support real-time monitoring and visualization, we developed a semi-generic
web-based Central Monitoring System (CMS) that meets medical-grade specifications. Built
with Vue 3 and the Composition API, the CMS supports high-resolution, low-latency
rendering of vital signs using HTML5 Canvas and optimized animation via requestAnimationFrame
and CircularBuffer.

Our ECG module operates at 250Hz and includes adaptive R-peak detection, heart
rhythm classification (normal/warning/emergency), interval measurement (PR/QRS/QT),
and STEMI detection algorithms. The interface supports freeze-frame zoom, caliper-based
measurements, and grid overlays aligned with medical standards.

The SpO. module features 25Hz sampling, automatic hypoxia event detection (£90%),
real-time probe integrity monitoring, and signal strength evaluation. Both modules support
snapshot capture, panning, zooming, and interactive measurements.

Real-time data ingestion is facilitated through a WebSocket interface, managing device-
specific streams and auto-handling latency or signal dropouts with transitional status flags.

This architecture demonstrates a scalable, field-ready solution for improving data
integrity and clinical safety during critical medical transports, particularly in environments

where connectivity is intermittent or unreliable.
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A Study on the Combination Fire Extinguishing Strategy of Class 3
Hazardous Materials Suitable for Open-Air Hazardous Materials
Manufacturing Plants

HONG SUNG MIN'-LIM Jong-jin-PARK WOO-IN-PARK JOO-YOUNG

Korea Fire Institute
*Corresponding author: HSM@Xkfi.or.kr

The increasing scale and structural complexity of hazardous materials manufacturing
facilities have led to the growing adoption of open-type structures. In parallel, rising
industrial demand and investment in Class III hazardous materials, particularly those with
pyrophoric and water-reactive properties, underscore the urgent need for advanced fire
safety response strategies. In sectors such as semiconductors, fine chemicals, and
secondary batteries, the use of high-risk materials such as trichlorosilane (TCS) and
trimethylaluminum (TMA) is expanding. Given their high reactivity and flammable gas emissions
upon ignition, these substances are recommended to be stored in open-structured
environments for safety.

However, the current Hazardous Materials Safety Control Act in Korea restricts applicable
fire extinguishing agents for Class III substances to dry chemical powders, which have
critical limitations in open-air conditions due to easy dispersion by wind and radiant heat.
To address these shortcomings, this study proposes a three-phase hybrid fire suppression
system based on “Absorption-Blocking-Elimination,” and conducts pilot-scale comparative
testing using small samples of TCS and TMA to evaluate the performance gap against
conventional dry powder extinguishing methods.

Conventional powders showed limited effectiveness in open environments, being prone
to dispersion and insufficient in suppressing reignition. In contrast, the proposed hybrid
system—combining absorbent media, medium-expansion foam application, and controlled
removal via burn pits—demonstrated notable performance improvements in key indicators
such as shorter suppression times, enhanced foam blanket durability, higher removal rates,
and reduced surface temperatures. These results confirm the system's potential for
expanded full-scale implementation.
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Furthermore, the proposed strategy aligns with international standards, including ASTM
Manual Series MNL33, as well as guidelines from European, U.S., and Japanese silicon
industry associations, and is expected to contribute to the development of practical fire
safety design criteria for open-type hazardous material facilities.

Keywords: Class III hazardous materials, Trichlorosilane (TCS), Trimethylaluminum (TMA),
hybrid fire suppression, dry chemical limitations, open-structured facility, pilot-scale test,
fire safety design standards
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A Study on Residue Formation and Evaluation Approaches During Flash
Point Testing of Liquid Mixtures

CHOI SEONG HOON'-JOO MIN EON-BAN JUN HWA:YANG SEONG HWAN-PARK JU YOUNG

Korea Fire Institute
fCorresponding author: khsd1227@kfi.or.kr

Flash point testing is a fundamental method for evaluating the fire hazards of liquid
substances. It is widely used across industries—not only in petrochemicals but also in areas
such as chemical transport regulation, waste classification, quality control of adhesives,
paints, and pharmaceuticals, and fuel contamination analysis.

However, certain multi-component mixtures containing volatile components such as
water may exhibit unexpected behavior when heated above 100°C. As volatile components
evaporate during testing, the sample may undergo phase changes—forming high-viscosity
residues or semi-solid deposits. These residues often behave differently than the original
liquid and may not be accurately assessed by conventional flash point methods.

This study investigates this phenomenon using a water-based vinyl acetate/ethylene
copolymer dispersion—a formulation commonly found in industrial adhesives and coatings.
Flash point testing was conducted using four methods: Cleveland Open Cup, Pensky-Martens
Closed Cup, and Setaflash with both 1-minute and 6-minute equilibrium conditions. All
tests were performed under elevated temperatures, typically above 80°C.

The results showed that COC and PMCC, being non-equilibrium methods, exhibited
significant issues such as rapid water evaporation, sample spillage, and poor reproducibility
due to uneven heating and residue adhesion. While PMCC showed lower flash points due
to vapor retention in a sealed system, its reproducibility was still compromised. In
contrast, the extended 6-minute Setaflash method provided more consistent and stable
results, particularly after residue formation, due to better heat distribution and vapor
stabilization in small-sample conditions.

These findings highlight the limitations of conventional methods like COC in accurately
assessing the flammability of mixtures that generate residues. We propose a dual testing
strategy: using COC for initial vapor-phase ignition detection, followed by a long-
equilibrium Setaflash test for post-evaporation residue evaluation. This approach provides
a more comprehensive understanding of the fire hazards posed by such mixtures and enhances
safety in the handling of water-containing polymer dispersions in industrial applications.
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Study on lithium—-ion battery fire adaptability of seepage fire
extinguishing agent
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