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A study on development of work procedure to squeeze—off
for Polyethylene(PE) gas pipe
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Analysis of container rupture accident and effectiveness of
TPRD(Thermally—Activated Pressure Relief Device) through ammonia
physical property analysis
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Risk Analysis of Structural Alteration and Performance Evaluation
Device for The Establishment of Hydrogen Metering System
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An Analysis of Certification System
for PAUT(Phased Array Ultrasonic Testing) Work Procedure
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Research on ship charging facility application by
analysis of ammonia accident cases
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An Analysis of Toxic Gas Detection Alarm Standards and Detector
Operation Status of Toxic Gas Facilities in Korea
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A Study on the education—training for hazardous chemical leak

measures through intermediate response training to

chemical accidents

¥

Dong Yeup Kim * Dongwook Kwon * Ji Sung Ryu - Seyong Lee

Education & Training Team, National institute of Chemical Safety

Corresponding author: leesy79@korea.kr
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A study on the evaluation of on—site response time of

fire and rescue service using evacuation simulation

Gwon, Sun-Beom
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An Experimental Study on the Ignition Mechanism of
Automotive ABS Module

Jin Yong Gi' - Lee Yeong Byeong - Kim Hyo In” - Nam Sang Hoon""

Seoul Fire & Disaster Headquarters - *Korea Automobile Testing & Research institute
TCorresponding author: rokmc@seoul.go.kr

Car fires are caused by various causes such as traffic accidents, engine overheating, and
electrical devices. But what if your car, which was parked normally, caught fire while the
driver was resting at home after driving safely to its destination? What if the ABS module, a
braking system that is directly connected to the driver's safety, is the cause of the fire? This
study attempted to investigate the firing mechanism of the ABS module through case analysis
of a fire that occurred in the ABS module of an automobile, decomposition inspection of
reusable ABS module and single-product experiments. As a result of the analysis of 15
automobile ABS module fires, the power supply + — copper bar inside the module was melted
and electrical singularity was found in common, and the module was a part of the same
manufacturer. According to about 50 reusable ABS module decomposition tests, some brake
fluid was leaked inside the module, and when the temperature of the brake fluid rises, the
resistance decreases and impurities gather to the electrodes. It was verified that, when a
brake liquid leaks in the module, a conductive path is formed in the electric circuit of the ABS
module and a mechanism that fires with local heating was identified. Based on this,
automobile manufacturers recalled about 780,000 ABS modules of five models equipped with
ABS modules that caused a fire.
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Fire Safety Evaluation on the risk of Lithium lon Batteries

Kim, Yeongeun - Kwon, Kyungok’
Korea Fire Institute - *Department of Fire Safety Engineering, Jeonju University
wkCorresponding author: kokwon@jj.ac.kr
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A Study on Fire Location Tracking of
Air Sampling Fire Detector with Single Path Pipe

Lee Young Man - Ha Thien Kheu

alllitelife company Ré&D Center
(Fire Prevention System Institute, Alllitelife Company)

Aspirating smoke detection system is one of the most critical equipment for detecting
smoke early to reduce the danger of fire as well as reduce human casualty. It could be used
in extreme environments such as cold warehouse or hot aisle containment areas at which
conventional smoke detection system cannot be applied. By using the pipe hole network to
drawn air from protected areas to the sensing chamber, ASD is always continuous and it has
a quick response. If the obscuration in the sensing chamber is greater than the setpoint, ASD
will sound an alarm so that people realize there is a fire.

There are many papers regarding the air movement, transport time in the pipe and the
concentration in high-rise building recently. However, there has been no research relating
the changes in pressure drop and obscuration when changing the fire source location in
aspirating smoke detection system. For this reason, the effect of fire source location on
pressure drop and obscuration in ASD has been investigated in this study.

In this study, the numerical and experimental study have been performed. The result show
that when changing the fire source location along the pipe, the pressure drop and obscuration
at ASD can change accordingly. It is correlated with the location of the fire source. So, by
combining the change of pressure drop and obscuration at ASD, it could be used to predict
the fire source location in aspirating smoke detection system.

Keywords : Aspirating smoke detection system, Fire source location, Smoke obscuration,
Pressure drop

** This work was supported by the Research and Development of Fire Safety Technology
for ESS Hydrogen Facilities, 20011568, Development of Automatic Extinguishing System for
ESS Fire, funded by National Fire Agency and Alllitelife Company
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Analysis of lithium—ion battery swelling behavior and thermal runaway
risk due to gas generation at high temperature of three metal
component cathode materials

KANG KYUNGSEOK' - LIM SANGHOO'

Guri-Fire Station' - Department of Disaster Science’, University of Seoul -

*Korea Testing Certification institute
*Corresponding author: kksfire@gg.go.kr

In this study, the NCM cathode material was analyzed mainly to analyze the fire hazard of
LIB. NCM cathode materials have the characteristics of poor surface stability and structural
stability at high temperatures, so after making pouch pool cells, electrochemical output
characteristic evaluation was conducted to confirm that the surface temperature of the cell is
increased to 60°C, and the higher the ratio of Ni in the NCM cathode electrode is, the higher
the solubility of Ni in the high temperature environment by ICP-MS. In fact, the pouch pool
cell was storaged in an oven in a high temperature environment for a total of four weeks and
measured at intervals of one week, and the internal pressure cell to check the amount of gas
generated showed that the higher the ratio of Ni, the greater the amount of gas generated. To
determine the correlation between the amount of these gases generated and the fire, the DC
power supply was heavily applied with current and voltage. As a result, the time the cell
swells and explodes and the maximum temperature of the cell was identified. In addition, the
higher the ratio of Ni and the higher the number of charging and discharging, the faster the
time to explode and the higher the temperature.

Keywords : Lithium ion battery, NCM, Ni-rich cathode materials, High—-temperature, The
internal pressure cell, Fire risk
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Analysis of the adaptability of elevator evacuation apparatus of
high—-rise communal housing
Asia Disaster Prevention Co. , Ltd.
Corresponding author: kcc5407@daum.net
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A Numerical study on the performance of the smoke control system
in hazardous vehicles fire in road tunnel

Yejin Ha * Joonho ]eonT
Department of Fire Protection Engineering, Pukyong National University, Busan 48513, Korea
TCorresponding author: jeonj@pknu.ac.kr

Hade ubdg ol F7Hd ExJo g 9l
HjZ o] oo = Q13 we 13
A AEERT PEI QAT 5o s FUEHY B ol we Sl Bdo) 14
Har vk =3 FH2 sehr]se i ow bt TR ¥+ FEFel kst vk 20156
g e Alas)l o] 9)FEo| BalE xteko A shAl7 WAlEl= A Oo| Tulz ololA U] E
Abarzh A ThsAdol Avk webA, BlE W Y1¥E AR shA) b8 Fxe] gk Aot
o|Fojxof sl st AVIE EF}AHOE Alostr] fgk AAAN Aol gk AFAA HE
7 e

B Ao E E2HY U Y9IE 2= 34 2D A7) ASS d=3817] 93 FDS(Fire Dynamics
Simulator)® 0|83k Zol7} 1,800 mel FE LS viRow s AEUAE FAAT
wa, ) A FEAAE 270 BY o WAL Aueks A g, 4% 7o) W
7t §d dl 7HAIAR], kol wA= S BAlste] AHg Al *é%% QEI‘S}EX} Eia=3

A7 s B ) e AT A5 )
g

A, SPGE AT B A8H 54 2 84

wx o] =it 20219 ARG Ador dadTAGe] A 9s ol FHH V) E2ATA
A (No. 2021R111A305197611).




A306 AHFORT (1) spRjord, ARFOFM(2) wpxj=w

= Ald S e E fle HRAME DMSEFel ESA E4 o

or
A
Jal

BFEA - o|x1 9"
RAYSE 2Fete o RAWSE 23F s/ A% 2dE s
Thermal Radiation Attenuation Performance Measurement of
Water Mist Using Single—fluid Nozzle for Fire Protection of

Hazardous Material Facilities

Jun Seok Kang - Chi Young Lee”

Department of Fire Protection Engineering, Pukyong National University -
*Department of Fire Protection Engineering/Division of Architectural and Fire Protection Engineering,
Pukyong National University
*Corresponding author: cylee@pknu.ac.kr
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J. G. Jo and C. Y. Lee, “Experimental Study on Thermal Radiation Using Water Mist of
Twin-Fluid Atomizer”, Fire Science and Engineering, Vol. 35, No. 4, pp. 24-32 (2021).
J. S. Kang and C. Y. Lee, “Investigation on Effects of Water Mist Characteristics
According to Axial Position on Thermal Radiation Attenuation Performance”, Fire Science
and Engineering, Vol. 36, No. 3, pp. 11-18 (2022).
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Verification of Optical Device for Real-time Measurement
of Flame Height
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An Experimental Study on Fire Spread according to
the Length Scale of Discontinuously Arranged Foam Blocks

Ho-Sik Han - Cheol-Hong Hwang"
Department of Disaster Prevention, Graduate School, Daejeon University
*Department of Fire and Disaster Prevention, Daejeon University
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A study on the cause analysis and recurrence prevention of fire and
explosion accidents in chemical plants

Subin An'

Disaster Scientific Investigation Division, National Disaster Management Research Institute
TCorresponding author: sb9545@korea.kr
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A Study on the Autoignition of Diffuser
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A Study on Determination of Appropriate Operation of
Firefighting Facility when Fire and Evacuation Simulation is
Performed in the Apartment
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Study on the Improvement of Fire Resistance Test Method for
Insulated Fire Steel Door

Min Jae Kim * Se hong Min"
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A Study on the Fire Monitoring and Fire Extinguishing Facilities of
the Wind Turbine Nacell
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Gachon University
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Assessment of the Adequacy of Air Pollution Prevention Facility for
Outdoor Oil Storage Tanks Based on the Clean Air Conservation Act
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A Case of Performance Check for “Serious Disaster Punishment Law”
with Petrochemical Company
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EHS(Environment, Health & Safety) Best Practice of LG Chem.
for preventing Serious Accidents in M—Project
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Improvement of Human and Organizaitional Performance
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Development of InteleVision using Al and Digital Twin technology,
and its field use cases to respond to the Serious Accidents
Punishment Act

Jeongwan Seo - Sojin Cha - Chanho Lee - Tony Kim'
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Development of Chemical Accident Content for
Operator Training Simulator(OTS)
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Non—Point Source Emission Characteristics in Petrochemical Business
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A Study on the Application of Quantitative Risk Assessment Software
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Internal Inspection System of Risk Management Plan
through PDCA Cycle
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National Institute of Chemical Safety, Ministry of Environment
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A case study on mitigation system for chemical accidents
using CFD simulations

Seungbum Jo * Tae In Ryu * Hanok Park - Minyoung Choi -
Seungha Kim - Chang Hyun Shin'

National Institute of Chemical Safety
1Corresponding author: yjoy122@korea.kr
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Discovering Crash Factors for the Hazardous Material Transporting
Vehicles on Expressway using Fault Tree Analysis

Kanghyun Kim - Jungyeol Hong' - Yoonhyuk Choi’
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Development of correlation for the Interfacial Area Concentration in
the Subcooled Boiling Flow in an Annulus

Jeongmin Moon * Jinhoon Kang  Jae Jun Jeong * Byongjo Yun'

School of Mechanical Engineering, Pusan National University
1‘Corresponding author: bjyun@pusan.ac.kr

PP 7t vl G e YA B0 HAd W AL AFste| A WHAE = 8 daed AN T 8
tpolt}, olglst HlE dAAS =37 Y 1249 AlE @A A)~8l 7 =(One-dimensional

nuclear analysis system codes)o|A+= 2-A 22 (Two-fluid model)e] € *}ﬁﬂcﬂ%’\”ﬂr.
2—fr A EEo A AAGT VAGS A, S5, oUA] BE WA EE 77 REgE A

F(Phase)d] AWNA = A, 5%, WA AL ALtS A8 2 W 2ol &g s O]HH
AR H A = (Interfacial area concentration)i= AW 3+ A& 5% oy AG=S AAE}
T T8 BFEA, 3l vE S o567 fsliAde Ask A .
g8y AMAANEE §5%2, 7| 27 (Bubble—group), AldE FA 5o ojg] WHEE] o)

Ir

e ow ks vtk 2 AFoAe Aldu A E =] EEVGO] 2§ (Source) ¥ A~H(Sink)
=S 13 7| ¥/E % #A 21(Bubble number density equation)olA] #E WHIES 117
St TS =Fotal ol 7|Nte R AWHRAAELEE dS5shes Fa3as 7HHL°}°ﬂD} L s
2 AFEL o 101-922 kPa, A#H% 209-2,109 kg/m?s, YT I% 3.8-32.3 K, d&
2 56-377 kW/m?] & &% HYolq 389 Agdole S &gsto] 39 24 (Regression
analysis)< =3 Z2ASIAY. FrHH o= g AT 3|H Fto JesAHow BE¥sh= 7| X
T TAE nEste] 17 72T VI EFET ofyet 2 V2T EYIARIAAME HEHoR
Agsk ¢ ol Agdolgel E GHAY dFZEARE vl F@risk Ay, S

Re,=348-5,485, Ja—0.0G 47.26, Bo=3.3%X107°-2.48x107*, Pe=1.0x107-0.1582] % $jol|A
35%°] A& KT
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Establishment and Preliminary Performance Evaluation of CRUD
Deposition Simulation Experimental Facility under PWR Normal
Operating Conditions

Ji Yong Kim - Yunju Lee - Junhyuk Ham - Ji Hyun Kim - In Cheol Bang'
Department of Nuclear Engineering, Ulsan National Institute of Science and Technology (UNIST), 50
UNIST-gil, Ulju-gun, Ulsan, Republic of Korea
1Corresponding author: icbang@unist.ac.kr

7}t A Z(PWR; Pressurized Water Reactor)®] 73743 $74olA dds 354 1
A EE F5438E O3A 353 I8 =(CRUD; Chalk River Unidentified Deposit)¥ PWR
& 9AY 12 AE FRARY FAAEC] AR A5A FHlA BAs= v xS} HE A
oA FH] FHo] F= P4 H ] OLEW 9lt}. PWR 4ol A AAst= g8cs= UAa 2

g e

FEAEWNIO, NiFe, 002 T glon], F4oA Fu vhew g 129 73S 7 E
FA ujAdol| 4 ulo]lmE FR A2 7}21b Z7] #5%(Steam chimney)S 7HA& Zo &
g Aojxlth,

A ) 3}

Fol F4e] 58 AeAA dds JFAY F HEF =9 FEE HF(AOA; Axial Offset
Anomaly)S doZ 4 glow ol Wi AX offE ZAAZS ofy|dth L Fj= H A
= A4V ddE FEAe dHad EAS Adsts 3714 dAFoR Zgete] v v

o o
ASA A FHEA HA AES 7FEstE EA41= (CILC; Crud Induced Locallized Corrosion) &

=< .

I, "= S FASR2 PWRE 949 vy AE(ECCS; Emergency Core

Cooling System)®] &87|S ZslslaA}l sz wglo] o]Fojx|ar Qlom adze] 14 A}

g o3t =g st BA d3te] auE bdsfA gel v Fo] e 9t% A ) b 3§

|73 A3l dFo =AM, y&EA] qHel FEE AH=9 FrHHQ A% a3t H“’é‘% Z1o]
2YYs A

Q7 gloy, ol REHEy] 9 A HUE delErt H-538 dA ol
B Ao = PWR AASAsA M T8 4 B4 B 9 8=y I4g gHe] ¢
F-old e 4de 54 WUk s 7EE A3A ] 548 olsta, o8 &8skl +9
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Assessment of subchannel analysis performance of
thermal—hydraulic safety analysis code MARS-KS

. +
Yunseok Lee - Taewan Kim

Incheon National University (INU)
1‘Corresponding author: taewan.kim@inu.ac.kr

9] Q3| 7} Aawe F7tet 3 ndAE A 3 ddAm FHA A3 AA Ut F
) A8 £ ECCS (Emergency Core Cooling System) 3]-&7]5o A AA|E L )

A SAZE stz AeshA] &0l WX aA #A A9 s oE oMY, TR
H AR A= stz E 7IRte R gk AbstE Aghx| o} o] A&H TEA 2k TS I
[e=]
=

7k

¢

)
=
Ir
:I).l:t
jy
L
=2
o
)
N
Eal
°
=2
1o
%
ol

crossflow”} aL, F+
A

Auke §-2 Ago] e AER FV7F HFEE void drift d2go] Tk 9 Al FF9] WA
% MARS-KSOA F+dg 4 &= wAF5S 24 diversion crossflow®dtolH, WFE3 2
void drift @el oigh Mol Rule A aeEA il vt diHd o= H4g s &
L5 AAFEES BT e dREFEDS A&t e, ols BEY JFo] st
Aoz z 43 vk wEs B A MARS-KS9 wais 2dS /Adsy] 9 F-a=
A oA dRtA o R HEE= dRFEFEAS EYsiglar, AR ES A&7 Y8 71 #ul
WAL skl AR Aol g Frhes FasE 2AYY MEad A8 toHES

e

288 skl FrrEY 2 MR DS 48T 2N MARS-KS Fr2 g s=
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Measurement of Droplet Parameters in Vertical Annular Mist Flow
Using 2—-Sensor Optical Fiber Probe and Development of
a Droplet Size Model

Taeho Kim - Jeongmin Moon - Jae Jun Jeong - Byongjo Yun'
School of Mechanical Engineering, Pusan National University
+ . .
Corresponding author: bjyun@pusan.ac.kr

2FHFANA N3t 71ge) AFL ASF] A FAARANAY AF, L5, DoluA A
F Adke] ARSI B3], BYRERE 2oNM AGo e oy AL oua uas) o
9 AHG AW WA Am HEsh MEEZ LA FF AL A G e
oz mmelsiol @tk e, vlolAmE W] g 2/1% 2E AAS §F 9w A
of BEalgon, fz v P48 AU $EoR s I BIL FH AH A% B3o]
ofgith & Aol 2R EoA el BAE Aolw 7 Ae TRY & v Fh PHE
WNE ol gato] 25 YA ANE AR, B-37) 54 BILTRHE 200N f2 F
o mesb Fa AH Ba A SE 9 2] B WrES S48t 49 43 93
ST F2 FHNA ARG A, S0 A 2 e AAGASS gadh w
W, 9H a3 08 54 WE aea A4 B A3 K2 FAA ARge Hn, 574
Aol NG F2 MEel MANASE S/t B-87] BFE ¥l fE & $POE we
HEM FE FAY G99 9 e 5, 4" S NEFE £5 dud A4 F
Asoinh. wa S Aol Jlwke vEd BF AN Fal oA Auo) Sue) 1A Awo) &
= st o BEe on 2ur) SEst 71
- T

Jugol WA G setsgch. B 44
1A R SR gk stglom, 4 A7) A Au) SEA FAEEE
_]

)
shieh. AEHoR ¥ A

Z:]'-»/—]\—- -1 T -1 pul
B A4 A7) Zhs etk o8 fd gl gY] Fed A9 fEe Aus=
Apolz lelf A=k gHo] g vhmolA gk NA] E719] ligament7t BAE = HAHS I HE
How FElgste] oA AA Gy g gHE mEsiglth mad Gl Z1Aek 44
o] HlEE el e TAS= odluA] Ak} Al A J@Fe]l AT e A
< AddelH =z Bk A3}, Adaao] 7IE A7 ulolEHlo]l ol S A% AR A7
dSehs Aom yebgTh o= Zhzte] AgelM A A7) SA ARgstaL = 587N =
sHd ol 71918 Ao w ddE it v, 2 AqolA A2 AddelE= Al oAk -20%°0 4]
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Development of a Method for Dispersion of Radioactive materials in
the vicinity of Nuclear Power Plants using LDM coupled with CFD

Ju Ryong Park - Siho Jang * Ju Bin Kim - Kyung Dong Lim - Eung Soo Kim'

Department of Nuclear Engineering, Seoul National University, 1, Gwanak-ro,
Gwanak-gu, Seoul, 08826, Korea *
*Department of Energy System Engineering, Chung-Ang University, 84, Heukseok-ro,
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*Corresponding author: kes7741@snu.ac.kr
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Development of diagnostic technology for nuclear power plants based
on infrared thermal images and deep learning

Ik Jae Jin - Do Yeong Lim - In Cheol Bang'

Department of Nuclear Engineering., Ulsan National Institute of Science and Technology (UNIST)
1Corresponding author: icbang@unist.ac.kr
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Estimation of Plant Condition and Environmental Impact for
Optimized Accident Mitigation

Young Suk Bang' - Keon Yeop Kim - Su Won Lee + Jae Hyun Cho’ - Jin Hee Park’
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A study of Reinforcement Learning Implementation and
Building Reinforcement Learning Environment Using Supervised
Learning for Generating Nuclear Power Plant Accidents Scenario

Seok Ho Song - Jeong Ik Lee'
Department of Nuclear and Quantum Engineering KAIST

*Corresponding author: jeongiklee@kaist.ac.kr

Accident scenarios to evaluate safety of a nuclear power plant are selected conservatively
from probabilistic safety analysis (PSA). Although it is possible to determine the sequence of
failures in components and sub-systems, it is still challenging to assess the effect of
component failure time on the progression of accident as well as the change in severity of the
accident. MAAP, which i1s the existing nuclear severe accident analysis code can also
evaluate and predict the progress of the severe accident by specifying the malfunctioning
component and the time of failure in the input. In order to identify the effect of high-risk
device failure time on the accident progression, it is necessary pre—determine failure time of
all components before the analysis and then interpret the analysis results. In this study a new
process 1s proposed that can replace this process with reinforcement learning. By comparing
whether the most serious accident scenario obtained via MAAP simulation is the same as the
accident determined by the reinforcement learning agent, the potential of generating a new
nuclear accident scenario with the reinforcement learning can be demonstrated. However,
because it is difficult to apply the reinforcement learning methodology to the existing MAAP
code directly due to long code execution time. Thus, a surrogate model was created from
supervised learning, and reinforcement learning was trained from an interaction with the
MAAP surrogate model. After evaluating how accurately the MAAP code can be represented
with the surrogate model, the reinforcement learning agent was used to determine most
severe accident scenario. Various reward settings were tested to observe how reward
setting affects the reinforcement learning.
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A Study on Limitations and Improvements in Domestic Chemical
Accident Reports using Accident Investigation Methods
(Bow—Tie, Accimap, Root Cause Analysis)

Hakjae Kim - Jihyeon Kim - SeoungJu Park - Jinwoo Choi - Youngwoo Chon'
Dept. of ET & ST Convergence, Inha University
*Corresponding author: ponychon@inha.ac.kr
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Multilingual Al Service that Provides Information on Handling and Initial
Response of Hazardous Substances Based on Voice Recognition

Hunggi Lee’ - Dongil Shin"™"
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How to measure the relative distance between field crews based on UWB
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Development of Realistic Disaster Management System for
Managing Fire Safety in Smart Cities
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A Study on the Selection Criteria for Accident Investigation through
Statistical Analysis of Chemical Accidents
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An Analysis on Flash Fire Caused by Aluminium Phosphide and
Their Countermeasure

Gnu Nam : Choonhwa Park * Byunghoon Kim * Seunryul Hwang'

National Institute of Chemical Safety, Accident response coordination division
1Corresponding author: komelong@korea.kr

foord, BB 5 Feiae vl 24 A a2 FAAE I8 QAN -
Zarz Qg Al wy SIS glon], HylEe] 49 Bdel ARale] o2y Al U
A9 AT PR A AWFAE 1T AM B AT S Faw el

WoATE A2 FEAY @ TR ASAFuFoLyY BT AP Ane] A94L
157 AT 9EAL AAEY) A sl =g AAGAT. AFAFIEE B FAT B
e e BARA L AT ASLTEe] Telshety 54, Fu 5@ 271, Fu g
2 Fol el AT EE, el Ae o Bihel WA BT 5 e YaE 1
2 91900 tiste] BASkAT Butk ofet olefd Qsel Tl Hy RN E HAss ek}
wo] ALPAE A 71EH, BeH L ALY BhelA AsATuEe] wat 2 #, ASF
e kel A Wy Sl viste] ATsiadn,

Dozens of Chemical accidents have been occurred annually by the spill, leak, fire,
explosion, etc. Among them, chemical accidents such as fire and explosion from waste
companies have been took placed every year. Since it 1s difficult for wastes to find the
chemical components, studies for the countermeasure aimed for preventing the recurrence
and to find the accurate cause are very important.

This study showed the danger of flash fire caused by aluminium phosphide, one of the
fumigant and provided the guide to improve the riskiness. This study also investigated the
Physical-chemical features, conditions for the explosion, etc of the aluminium phosphide,
which shows dynamic reaction with water. In addition, byproducts from a reaction with water
and their dangers were discussed. Futhermore, for preventing recurrence of the chemical
accident generated from aluminium phosphide wastes, it has been studied for the methods to
handle and manage the residues on technical, administrative and institutional viewpoints.
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Investigation on accident safety management plan of hazardous
chemical transport vehicles

Chansik Kim * Areum Jo * Ji-ho Lee - Ji-young Im - Seung-Ryul Hwang'
Accident Response Coordination Division, National Institute of Chemical Safety
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Investigation Case of Cause of a VCE Accident using FLACS CFD

Byounghoon Kim - Chunhwa Park - Gnu Nam  Taegyoung Kim * Seung-Ryul Hwang'

National Institute of Chemical Safety
*Corresponding author: komelong@korea.kr
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A Study on the Thermal Characteristics and Safe Filling Conditions of
Hydrogen Fuel Tank used in Hydrogen Vehicle

Jeong Hwan Yoon * Jeong Ju Choi * Kyung Sook Jeon™ -

Hur Da Young - Seung Jun Oh™
Technical Center for High-Performance Valve, Dong-A University -
*Dept. of Mechanical Engineering, Dong-A University -
**Technical Center for High-Performance Valve, Dong-A University
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Use of flame arresters in hydrogen vent lines

SeongJin Ko’

Korea Marine Equipment Research Institute
wkCorlresponding author: lannesky@komeri.re.kr
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Experimental Study on Hydrogen Permeability of Type IV Container
Liner for Hydrogen Electric Vehicles

Wanjin Kim' - Sungmin Cho’ - Hobeong Jeon' + Minkwan Bae
Deaha Co. Ltd. * *Korea Gas Safety Corporation
1‘Corresponding author: kosacarn@naver.com

2 AT FAAT A AFSE = BFYIV &7]tel e Wik FAFHRPEA] HIME fEl AA
ALg Fol a7 AE &7 ekl oA PAG A2 A3 ko] CSA/ANSI CHMC29] A3 Hks el
Hydrogen diffusion and Permeability®] A]@HHol wa} AASGTH Aldd=ES 10MPa /
20MPa / 40 MPa9] 83 =248 AL2(20T + 20)dA AdS AA st 425982

AddeEd dEgSAdyom S35t diE EEsion, HE Ade GA-HAY Fog
(cm3mm/m2hr)S A A5} T}

In this study, PA6 specimen were collected from cylinder liners for hydrogen electric
vehicles in use to evaluate the safety of hydrogen permeation for Type IV container liners
used in hydrogen electric vehicles, and the test method of Hydrogen diffusion and
permeability, which is a CSA/ANSI CHMC2 test method, was investigated. It was carried out
according to The test pressure was 10 MPa / 20 MPa / 40 MPa, and the test was conducted at
room temperature (20 °C = 2 °C). Hydrogen permeability was measured by mass
measurement method for each test pressure and the results were derived, and the final result
presented the permeability per unit time and area (cm3mm/m2hr).

Keywords : Hydrogen cylinder, Cylinder liner, Diffusion and Permeability
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Building’s Safety Standardization For Fuel cell System
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Analysis of Risk for meeting Safety Codes of Portable Fuel Cells

Inrok-Cho - Jae-Uk CHOI - Jung-Woon LEE'

Institute of Gas Safety R&D, Korea Gas Safety Corporation
wkCorlresponding author: ljw@kgs.or.kr
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Derivation of Next Generation Water Electrolysis operation
characteristics and safety standards developmenet direction

¥

JUNYEOP-KWON - JAEJIN-LEE - JIWOONG YEOM - JIAN CHOO - JUNGWOON LEE

Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Improvement of Hydrogen Fueling Protocol by HAZOP and LOPA

Jinhyung Park’ - Dongha Park - Chungkeun Chae’ - Jaelim Heo - Kyoshik Park

Safety & Health Convergence Dept of Soongsil University *
*Mirae Energy Code Research Institute
TCorresponding author: jinhyung.park@yokogawa.com

The international standards about hydrogen fueling protocol are SAE J2799, ISO 19885 and
ISO/TC 197 WG 24. SAE J2799 is the first international standard about hydrogen fueling
protocol in the world and ISO 19885 and ISO/TC 197 WG 24 are the upgraded international
standard of SAE J2799. Three standards are applied in the hydrogen fuel cell vehicle market,
but unfortunately there is no criteria about safety of hydrogen fueling protocol. From near
future, Korea government will permit the high speed hydrogen fueling for the competition
with gasoline vehicle or diesel vehicle. The hydrogen tank in hydrogen fuel cell vehicle can
be exploded when the temperature of hydrogen increase over the certain temperature during
high speed fueling. More quantitative process hazard analysis is necessary to prevent this
kind of explosion. So the HAZOP and LOPA are executed for process hazard analysis of
hydrogen fueling protocol and the instrument design was developed by applying the result of
HAZOP and LOPA. HAZOP is qualiitative analysis and LOPA is semi—quantitative analysis.
For the efficient hazard and risk analysis, PHA Pro was used for HAZOP and LOPA report.
Considering the normal criteria of HAZOP and LOPA, SIL3 needs to be applied to design the
instrument system of hydrogen fueling protocol. The instrument system configuration and
design criteria are modified and proposed as a the result of LOPA.




A Study on Quantitative Risk Assessment of
the Multiple Hydrogen Charging Testbed
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A Study on the direction of Safety Standard for
large—capacity Composite Cylinders
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Analysis of Characteristics of Patients Injured in
Chemical Accidents using Big Data

Inhye Kang' - Kanghyen Lee’
Daewon University College * *Yonsei University
TCorresponding author: emtkih@hanmail.net

sletE A2 Aol AlgE W ol AT &3] st 4 ) oo we) s}stEA
7 AbaLE opke PEjE drehd ool B4 2 AR f1jel] =FE o] Stk stk
o] wh3gol ofshd shetEd Abals 2014WGFE AT A FAlolt7L 20199 FE U &
7bskar itk 20199 5871, 20201 75710191, 2021 9371 07 UEhdt),

W Ay Rrel [$FAEYRAEEAFEA] dolHE Bal Tl et 5
A £4BAY 54 BSR4 vk

2011l A 2019744 = 237 W &addol Wegh 2,393,411 9 &4 5 3eh=
Aol o) £AA 807092 BASh SR V| LAn) e oA el B4, AR
A3 5 BASGT A B4 99 Aol AF HAE L B AN A9 BAS AL
FAH o FES p0.05% AAte] EHIFS JNoR FAFAVYT SPBAe FEE
4 (EMR-ISS, Excess Mortality Ratio-adjusted Injury Severity Score)& H]|ul-&4]3}8]l T},

B
st &2 20169714 700~8007 tho] A2 MER o, 2017d o]F= 1,000 ©]
o] gx7F st o, G2t 4,6758(57.9%) 0.7 ARy 2F A el Hd ¢

2 37.50%19.2401%0tk. AAH  EAFEEAAA el WAE H|FEA g8t EZ(cod
21.98.98, ol Lo dxbo] 1,719 o= 7P Bgha, 2@ exmd o A/ E4A)
(code 21.05.05)°l oJ3t &2k A7}t 747, A& Al(code 21.01.01) =434 6178 o= 1
bttt EdA SN AT S 3,273(40.6%), 712 S Al 2,39778(29.7%), FHG AHF
(o BAbsbs, A Q8 5) A 1,175 (14.6%) 0.2 Vet on, &84~ = 3 36199
(44.8%), 3742 q-A4A4d 2,028 (25.1%), FAAAE 966H(12.0%), Sul-alSAd 3739
(4.6%), &lF3A1A 3009 (3.7%) 5oz ettt 338543, S4o] a4 Fo] 77t 7,300
H(90.5%) 0.2 7 wtor) F3Ad A 949 (1.2%), dwhEa 9 3099(3.8%), 131
(0.2%)0] Aol v} SFAoA Abgatedtt. EMR-ISS A4 104 75744 thekaty 2w 1~8,
T 9~24, T2 25~74, a8l 758 o) Al AR FITEE vard. gstEd &4
o] EMR-ISS Hi2 6.16£8.147 o2 Au|dt &2do algddAT, A4 34 1,155H S Al
Q)& 9~2474 9 5 A7} 1,023 (14.8%), 2573 ol 4o F5 A7}t 7418(10.7%) 0.8 A A
2 YEtRth FIEH(KOICD = 2= dHARIE7F32) 2 EMR-ISS Blu#A gk Ax} 5o
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Trend—based Toxicovigilance system for Household Product Exposure

Y
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Review of laws and guidelines on the industrial emergency medical
system for serious disasters (focused on the United States)

Fun-Taek Kim * Si-Eun Park™

Department of Paramedicine, Honam University Graduate School, Korea -
*Professor, Department of Paramedicine, Donggang University, Korea

¥ .
Corresponding author: emtpse@naver.com

Ty 20229 1€ FOlAlE] A Sl 33 HE AldolF st Al B FAEAY A
AR T = A AAAES 1 o)Ate] A = 109 osle] W AEHA e BE <
AdAJAFE b E 1A SH RS Fastal Qo) gk HH AldlE A4z 5, 63l A g
HE Qg SARIE S FAA o2 rAsta oy, oA7A A st B AES, T AlE &
FErek S5dSAl Aol A 57, dlsslhe Q18 ATE At ZElvF e Aol AR el

HbH ZALE v 2ol A =AW A G #e] Y (Federal Emergency Management Agency
FEMA) S=X38lel], 19933 714 % A4S 93k v ag] 7ol =gkl (Emergency Management
Guide for Business and Industry)S 7HeF 2 w3 3lo], & WS AAlstaL 9o, Akdot
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BIALA (GRS o] A9 NgatEke] 2= E W(Article 44470, Vernon's Texas Civil Statutes)
of, A& FuAY & QY VFESS Wekal A=, AGA v Estel ginlstr] 9, 7]
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7Fsd Fuak 2 ST ERANE S RS Skal 3
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Analysis of korea coastguard emergency medical system on the
occurrence of hazardous materials transport accidents
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Development of Hazard Gas Medical Response Index
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Hydrogen explosion experiments and CFD simulations in the
semiconductor industry

Kwangho Lee - Mimi Min + Moon Kyoon Tae * Seungho Jung

Samsung Electronics Device Solution Environment Safety Center
TDepartment of Environmental Engineering, Ajou University, Suwon, 16499, Republic of Korea

In semiconductor industry, hydrogen is used with many other hazardous and dangerous
substances with flammable, toxic, and corrosive properties. In order to safety handle them,
gas cabinets are often used. As known well, hydrogen is highly flammable and explosive and
risk analysis needs to safely use the gas in gas cabinets. .

In this study, the effects of the supply facilities were analyzed for different leak sizes in a
gas cabinet and explosions were experimented to measure overpressure and impulse using
realistic leak scenarios. It is proved that risks are dependent on the concentrations of leaked
gas as well as the leak sizes. Furthermore CFD simulations were performed to match the
results and to be expanded for other accident scenarios.
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Safety Management Cases of Semi—conductor Manufacturing Fab.
using Al and Digital Twin technology
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Marine Pollution and Marine Ecosystem Health Assessment at
Korean National Parks
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Transition of Marine Waste Management Method with
Microplastic Inhaler
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A study of fire suppression of the electric vehicle battery pack fire
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A Study on the Actual Conditions and Evaluation of
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